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1 Introduction 

This report presents the results of the Remedial Investigation (RI) for Site 12 of Operable 
Unit (OU) 6 at Marine Corps Air Station (MCAS) Cherry Point, North Carolina. OU6 
includes one investigation area, Site 12. Two additional areas (Site 35 and Site 35a), are 
located within the boundary of OU6, but have been previously addressed under separate 
programs. A brief description of each of these three areas is provided below. 

1.1 Site 12 (Crash Crew Training Area) 
Site 12 currently consists of a fire-fighting-training bum pit and an oil/water separator. The 
site has been used for crash-crew training over the last several decades, and five historical 
bum pit locations have been identified in aerial photographs of Site 12: The site is identified 
as Solid Waste Management Unit (SWMU) 12 in the Resource Conservation and Recovery 
Act (RCRA) Consent Order between MCAS Cherry Point and the U.S. Environmental 
Protection Agency (USEPA), signed in December 1989. Site 12 is the subject of this RI report. 

1.2 Site 35 (Former MAG 14 Accumulation Area) 
Site 35 refers to a former container storage area located along the north side of Runway 28 
near its northeast comer. This container storage area was previously referred to as the 
MAG 32 Accumulation Area in the Interim RCRA Facility Assessment (RFA) Report (A.T. 
Kearney, Inc., 1988) and as the MAG 14 Accumulation Area in subsequent reports. The 
former container storage area reportedly consisted of an uncovered asphalt pad formed into 
two compartments by a low wall of sandbags. Within the compartments, drums of waste JP- 
5 and empty hydraulic fluid cans were placed on pallets. The remedial action for this area 
along with the no further action (NFA) determination was completed under the RCRA 
program with State approval (Attachment 1). Therefore, Site 35 was removed from OU6. 
Site 35 was erroneously included in the OU6 RI Workplan (CH2M HILL, 1998). 

1.3 Site 35a 
The eastern portion of Runway 28 was assigned the designation Site 35a following a site 
visit in 1997 in which the area was determined to be a potential contaminant source area. 
Limited investigation activities were conducted at Site 35a concurrently with an 
investigation at Site 12 to determine whether Site 35a warranted further consideration. No 
contamination warranting further investigation or remedial activity was identified in the 
area, and a decision document declaring NFA for this Point of Environmental Interest 
(POEI) was signed in 2004 (CH2M HILL, 2004). Site 35a was erroneously included in the 
OU6 RI Workplan. 
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1.4 RI Objectives and Approach 
This IU report is prepared by CH2M HILL under the Naval Facilities Engineering Command, 
Atlantic Division (NAVFAC Atlantic), Comprehensive Long-term Environmental Action 
Navy (CLEAN) I1 Contract N62470-95-D-6007, Contract Task Order (CTO) 0064. This RI 
report is prepared for submittal to NAVFAC Atlantic, MCAS Cherry Point, USEPA, and the 
North Carolina Department of Environment and Natural Resources (NCDENR). 

The purpose of the RI is to fill information gaps from previous investigations through the 
collection of additional site-specific data and to assess risks to human health and the 
environment from site contaminants. The specific objectives are to: 

Evaluate the nature and extent of site-related contaminahts in onsite soil, groundwater, 
sediment, and surface water. 

Assess potential current and future threats to human health caused by the release of site- 
related contaminants to soil, groundwater, sediment, and surface water. 

Assess potential current and future threats to the environment caused by the release of 
site-related contaminants to soil, groundwater, sediment, and surface water. 

Collect site data to be used in evaluating remedial action alternatives to mitigate any 
excessive human health or environmental risks. 

- I .  . . 
a. 6;: :&L ?, , 2 .r.. . . t , 

1.5 RI Report Organization 
This RI Report is comprised of the following sections: 

Section 1 -Introduction 
Section 2 -Background 
Section 3 - RI Field Investigation Activities 
Section 4 -Physical Characteristics 
Section 5 -Nature and Extent of Contamination 
Section 6 - Contaminant Fate and Transport 
Section '/-Human Health Risk Assessment (HHRA) 
Section 8 - Screening-Level Ecological Risk Assessment (ERA) 
Section 9 - Conclusions and Recommendations 
Section 10 -References 

Figures and tables referenced within the text are provided at the end of each section. 
Appendices referenced in the text are provided at the end of the report. 

1.6 Supplemental Remedial Investigation (SRI) 
During the regulatory review of the Draft Final version of this RI report, data gaps were 
identified, and a Supplemental RI (SRI) was planned to evaluate soil and groundwater 
quality at the two westernmost historic burn pit locations. SRI field activities were 
conducted in October 2003 and February 2004. Results of the SRI are presented in the 
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Supplemental Remedial Investigation Report, Operable Unit 6, Site 12 (CH2M HILL, 2005), 
attached to this document as Attachment 2. Recommendations made in the SRI Report were 
considered during development of the recommendations presented in 
Section 9 of this RI report. 



2 Background 

This section presents the site description and history of OU6, Site 12 as well as a summary of 
the results of previous environmental investigations at the site. 

2.1 Site Description and History 
The information in this section was obtained from a review of the reports from previous 
environmental investigations, a review of historical aerial photographs, and from two site 
visits to OU6 by CH2M HILL in March and April 1998. 

2.1 . I  MCAS Cherry Point 
MCAS Cherry Point is a 13,164-acre military reservation located north of the town of 
Havelock in southeastern Craven County, North Carolina. Commissioned in 1942, MCAS 
Cherry Point provides support facilities and services for the Second Marine Aircraft Wing 
(2nd MAW), the Naval Aviation Depot (NADEP), Service Support Detachment 21 of the 
Second Force Service Support Group (2nd FSSG), the Naval Air Maintenance Training Group 
Detachment, and the Defense Reutilization and Marketing Office (DRMO). MCAS Cherry 
Point maintains facilities for training and support of the Atlantic Fleet Marine Force (FMF) 
aviation units and is designated as a primary aviation supply point. 

The boundaries of MCAS Cherry Point include the Neuse River to the north, Hancock Creek 
to the east, North Carolina Highway 101 to the south, and a boundary approximately Y4- 
mile west of Slocum Creek. Figure 2-1 shows the general layout of MCAS Cherry Point. 

2.1.2 OU6, Site 12: Crash Crew Training Area 
OU6 consists of the eastern portion of Runway 28, located in the northeastem portion of 
MCAS Cherry Point (see Figure 2-1). Based on an inspection of historical aerial 
photographs, Runway 28 does not appear to have been used as an active runway for aircraft 
takeoffs and landings since the late 1950s. Since that time, portions of the eastern section of 
Runway 28 have been used for crash-crew training (fire.fighting), engine run-up activities, 
and aircraft long-term storage experimentation. 

Site 12 is located along the south side of Runway 28 at approximately the midpoint of the 
runway's length (see Figure 2-2). The area is currently used for the training of crash-crew 
fire-and-rescue personnel. 

The principal features of Site 12 include: 

Crash-Crew Burn Pit: A circular concrete pad used to bum waste jet fuel UP-5) to train 
crash-crews to extinguish fires. The concrete burn pit was reportedly constructed in 
1985, and is approximately 100 feet (ft) in diameter with a 5-inch curb around the 
circumference (Halliburton NUS, June 1993). The burn pit itself is drained through 
subsurface piping to a nearby oil/water separator. A circular trench drain surrounds the 
bum pit approximately 10 ft beyond the concrete curb to capture runoff outside the pad. 
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Runoff in the trench drain is also directed to the oil/water separator. Runoff outside of 
the trench drain flows southward across the asphalt into the grassy area south of the 
runway. An east-west trending drainage swale south of the runway eventually receives 
runoff entering the grassy area. A significant portion of this runoff flows into the grassy 
area and the drainage swale through a small runoff channel located southwest of the 
burn pit, immediately east of the oil/water separator. During site visits by CH2M HILL, 
it was observed that crash-crew personnel had placed rocks and petroleum-absorbent 
socks in the runoff channel in an attempt to minimize erosion and capture any 
petroleum in runoff. It was also observed that the soils were stained in this area. 

Oil/Water Separator is an in-ground, rectangular concrete and steel oil/water separator 
constructed with the top surface at grade. The separator receives fire water contained 
within the bum pit, runoff captured in the trench drain, and runoff contained within a 
concrete pad beneath the waste JP-5 fuel tank (described below). The separator is 
approximately 5 ft wide, 10 ft long and 8 ft deep. The oil/water separator reportedly 
operated from 1985 to 1990, when effluent was discharged through a National Pollutant 
Discharge Elimination System (NPDES)-permitted outfall to a drainage swale located 
approximately 50 ft south of the oil/water separator (Halliburton NUS, June 1993). The 
separator's effluent pipe has been welded shut, and facilities maintenance personnel 
currently pump all liquids from the oil/water separator after training exercises or heavy 
rainfall and transport them to the Industrial Wastewater Treatment Plant (IWTP). 

Drainage Swale is a shallow earthen swale trending east to west located approximately 
75 ft south of Runway 28. In general, flow moves to the west, where it meets a more 
substantial drainage ditch flowing in the opposite direction approximately 300 ft west of 
the oil/water separator. Flow in the larger drainage ditch is directed immediately to the 
south and later to the east, eventually discharging into Hancock Creek, located 
approximately 700 ft east of Runway 28. It was observed during site visits that the 
drainage swale in the vicinity of Site 12 is typically dry from adjacent to the oil/water 
separator west to the larger drainage ditch when precipitation is not occurring. 
However, the portion of the drainage swale to the east of the separator was wet and 
somewhat marshy, indicating that the portion of the swale with the lowest surface 
elevation is located east of the separator. There is no outlet for the drainage swale to the 
east. 

Former Waste Fuel Underground Storage Tank (UST): A 6,000-gallon UST (No. 4182) 
was formerly located approximately 20 ft south of the oil/ water separator. The UST 
apparently served as a holding tank for waste oil. Base personnel reported that the 
tank's contents were used in the past to fuel the burn pit. The UST was removed in 
November 1995, with no visual evidence of leaks or holes in the UST or related piping 
observed during closure (R.E. Wright Environmental, Inc., 1996). Additional information 
concerning the UST closure can be found in Section 2.2.1. 

Fuel Above-Ground Storage Tank (AST): An approximately 8,000-gallon AST located 
apprpximately 200 ft west of the burn pit, is currently used to store waste JP-5 prior to 
use in the burn pit. Fuel is pumped from the tank to the burn pit through subsurface 
piping. The tank was reportedly installed in the early 1990s to replace the UST described 
above. The tank sits on top of a concrete pad surrounded by a 2-ft concrete berm. A 



separate concrete truck pad with a 6-inch curb is located just north of the tank, to contain 
any spills from filling the tank. Both of the concrete pads associated with the tank drain 
through subsurface piping to the oil/water separator. 

Historical activities at Site 12 are described in the Initial Assessment Study (IAS) of MCAS 
Cherry Point (Water and Air Research, Inc., 1983). The IAS reported that Site 12 has been 
used for crash-crew training activities since the mid-1960s. According to the IAS, waste 
petroleum, oil, and lubricants (POL) and "waste bumable (i.e., probably non-chlorinated) 
solvents" were formerly burned in "one of two circular bermed areas" on Runway 28, but 
only "contaminated fuel" was bumed at the time the report was written. The IAS also 
indicated that "spills and leaks" from the bum pits were evident at the time of the report 
and that stained and oily soil was present in the drainage swale south of Runway 28. A 152- 
ft potable water well located near Building 1776 (several hundred ft east of the burn pit; see 
Figure 2-2) was reportedly sampled in 1981 and 1982, and no fuel contamination was 
detected. The well could not be located during the site visits conducted by CH2M HILL, and 
the Environmental Affairs Department at MCAS Cheny Point was not able to confirm the 
existence of a well near Building 1776 during an internal investigation. 

During a CH2M HILL site visit, some clarification was obtained regarding the nature of the 
historical burn pits that predated the current concrete bum pit constructed in 1985. 
According to crash-crew personnel, the former burn pits were constructed of dirt placed on 
top of the asphalt runway surface and shaped into circular berms. The crash-crew personnel 
recalled the existence of two dirt burn pits of this type, and indicated that fuels (including 
gas and diesel) and magnesium aircraft parts were formerly bumed in the pits. 

The Interim RFA Report (A.T. Kearney, Inc., 1988) reported that the current concrete bum 
pit and oil/water separator were constructed in 1985 in the same area as the former dirt 
bum pits. 

CH2M HILL examined historical aerial photographs of MCAS Cherry Point in order to gain 
additional information concerning historical activities at Site 12. The photographs that were 
examined were taken in 1939,1949,1955,1958,1964,1970,1978,1981,1988, and 1997. The 
photographs generally confirmed the accounts of historical activities at Site 12 reported in 
the IAS and Interim RCRA Facility Investigation (RFI), except for the number of bum pits. 
The aerial photograph from 1939 was taken prior to the construction of the airfield, and 
shows lightly forested, undeveloped land where Site 12 is now located. The aerial 
photographs from 1949,1955, and 1958 indicate no activity on Runway 28 in the vicinity of 
Site 12. The 1964 aerial photograph shows a single burn pit located approximately 100 ft east 
of the present location of the concrete bum pit. The 1970 aerial photograph indicates two 
burn pits, including the one seen in the 1964 photograph and another approximately 100 ft 
west of the present location of the concrete bum pit. Apparent stains on the asphalt surface 
emanate from both burn pits and extend southward to the edge of the runway as shown on 
the 1970 aerial photograph (Figure 2-3). In the 1978 and 1981 photographs, the burn pits 
seen in earlier photographs are gone and three others are present. Again, what appear to be 
stains on the asphalt surface emanate from the bum pits and extend southward to the edge 
of the runway. A close-up from the 1978 aerial photograph showing these three different 
bum pits is presented in Figure 2-4. The former locations of the bum pits seen in the 1964, 
1970,1978, and 1981 aerial photographs are shown in Figure 2-2. Finally, the 1988 and 1997 
aerial photographs depict the present configuration of Site 12. 
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2.2 Summary of Previous Investigations and Remedial Actions 
Several environmental investigations have been conducted at Site 12, beginning in 1991. The 
reports containing the detailed results of these investigations include: 

RCRA Facilities Investigation - 21 Units presents the results of soil, sediment, surface 
water, and groundwater sampling conducted in 1991 (Halliburton NUS, June 1993). 

Technical Direction Memorandum - 10 Units (addendum to RCRA Facility Investigation) 
presents the results of soil, surface water, and groundwater sampling conducted in 1993 
(Halliburton NUS, August 1993). 

Geoprobe Site Check, Former UST Location 41 82 presents the results of soil and groundwater 
sampling conducted in 1996 (R.E. Wright Environmental, Inc., September 1996). 

The findings of each of these investigations are briefly summarized in the following 
subsections, organized by media. The data and information provided in this section were 
obtained from the references cited above. 

J7 

2.2.1 Soil Sampling 

2.2.1 .I 1991 lnvestigation 
During the 1991 field investigation activities related to the RFI, a total of 5 soil samples were 
collected in and around the current burn pit area. Sampling locations are shown on Figure 2-5. 
These included three near-surface samples (12S001 to 12S003, depth 0.5 to 1 ft) collected a 
short distance south of the asphalt pad surrounding the burn pit, in the likely direction of 
surface runoff toward the drainage swale. A fourth near-surface sample (12S005, depth 0.5 
to 1 ft) was collected in the wooded area south of the drainage swale. The final sample 
(12S004) was collected at a depth of 2 to 3 ft in a boring drilled for a monitoring well east of 
the burn pit. All soil samples were analyzed for benzene, toluene, ethylbenzene, and total 
xylenes (BTEX) by Method SW8240, oil and grease (O&G) by Method SW9071, and total 
petroleum hydrocarbons (TPH) by Method 418.1. 

No BTEX compounds were detected in any of the sahples. O&G and TPH were detected in 
each of the three surface samples along the south edge of the asphalt pad. Neither of these 
parameters was detected in the surface sample south of the drainage swale or in the 
subsurface sample east of the burn pit. The O&G and TPH analytical results for each of the 
samples are summarized in Table 2-1. The analytical results for detected parameters are also 
shown in Figure 2-5. 

The report describing the results of the 1991 field investigation activities (Halliburton NUS, 
June 1993) recommended that additional soil sampling to the depth of the water table be 
conducted where relatively high concentrations of TPH were encountered. 

2.2.1.2 1993 lnvestigation 
During the 1993 RFI-related field investigation activities, 10 soil samples were collected 
south of Runway 28 near the burn pit (Figure 2-6). These included seven surface samples 
(12S006 through 12S012) collected at a depth of 0 to 3 inches and three surface/near- 
surface samples (12SB01 through 12SB03) collected at a depth of 0 to 1 ft. All of the soil 
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samples were analyzed for BTEX by Method SW8240 and TPH by Method 418.1 (with 
individual reported concentrations of diesel, gasoline, kerosene, and #4 fuel oil 
components). 

The analytical results for these samples are summarized in Table 2-2 and shown on 
Figure 2-6. Low levels of benzene (0.96 to 32 micrograms per kilogram [&kg]) were 
detected in five samples. TPH as diesel was detected in four samples at estimated 
concentrations ranging from 20 to 40 mg/ kg. 

The report describing the results of the 1993 field investigation activities (Halliburton NUS, 
August 1993) recommended that additional soil sampling be conducted to the depth of the 
water table, with a portion of the samples to be analyzed for the full target compound 
list/ target analyte list (TCL/TAL) suite of analytes. 

2.2.1.3 1996 Investigation 
In 1995, a 6,000-gallon UST located southwest of the burn pit and associated piping was 
removed from the location shown on Figure 2-7. Piping reportedly connected the UST to the 
nearby oil/water separator. The bottom of the UST was at approximately 9.5 ft and the 
excavation was extended as deep as 13 ft during UST removal. During the UST removal, 
there was reportedly no visual evidence of leaks or holes in the UST or related piping, nor 
any evidence of soil staining or petroleum odors. However, based on TPH contamination up 
to 97 mg/kg detected in soil samples from the excavation, a total of approximately 350 cubic 
yards of soil were reportedly excavated and disposed of offsite (R.E. Wright Environmental, 
Inc., 1996). 

In 1996, R.E. Wright Environmental, Inc. conducted a follow-up investigation related to the 
UST removal. Six subsurface soil samples (P-1 through P-6) were collected around all sides 
of the UST excavation area at depths ranging from 5 to 7 ft using direct-push sampling 
equipment (Figure 2-7). The sample depths were determined based on the highest observed 
organic-vapor readings measured in the field. Each soil sample was analyzed for TPH by 
USEPA Methods 3550/8015 (modified) and 5030/8015 (modified), O&G by USEPA Method 
9071, and halogenated volatile organic compounds (VOCs) by USEPA Method 8021. 

No halogenated VOCs or TPH by USEPA Method 5030/8015 (modified) were detected in 
any of the samples. TPH by USEPA Method 3550/8015 (modified) and O&G were detected 
in several samples. The analytical results are summarized in Table 2-3 and Figure 2-7. 

2.2.2 Sediment Sampling 
Sediment samples were collected from two locations along the drainage swale south of the 
bum pit during both the 1991 and 1993 RFI field'investigation activities (see Figure 2-8 for 
sampling locations). The two sediment samples collected in 1991 were analyzed for O&G by 
Method SW9071; 1,330 mg/kg was detected in the upstream sample location (12SD01) and 
no O&G were detected in the downstream sample (12SD02). 

Because TPH was inadvertently omitted from the analyte list for the 1991 sampling event, 
samples were collected from the same locations in 1993 and analyzed for BTEX by Method 
SW8240 and TPH by Method 418.1 (with individual reported concentrations of diesel, 
gasoline, kerosene, and #4 fuel oil components). A trace of benzene (0.42 pg/kg) and an 
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estimated concentration of 150 mg/kg of TPH as diesel were detected in the upstream 
sample (12SD01); no compounds were detected in downstream sample 12SD02. 

The analytical results for both the 1991 and 1993 sampling events are summarized in 
Table 2-4 and Figure 2-8. 

2.2.3 Surface Water Sampling 
One drainage swale surface water sample (12SW02) was collected during the 1991 RFI field 
investigation activities at the location of the downstream sediment sample (12SD02) 
previously discussed (see Figure 2-9 for sampling location). A surface water sample could 
not be collected at the upstream location, 12SD01, as the drainage swale was dry at this 
location. 

Surface water sample, 12SW02, was analyzed for BTEX by Method SW8240 and TPH by 
Method 418.1. No BTEX was detected in the sample. TPH was detected in the sample at a 
concentration of 0.35 milligrams per liter (mg/L). 

2.2.4 Monitoring Well Installation and Groundwater Sampling 

2.2.4.1 1991 Investigation 
Four shallow monitoring wells were installed around the burn pit area during the 1991 RFI 
field investigation activities. The monitoring wells, designated 12GW01 through 12GW04, 
are screened across the water table and range in depth from 15 to 17 ft below ground surface 
(bgs). Monitoring well 12GW01 was installed several hundred ft northwest of the burn pit in 
the assumed upgradient direction, and the other three wells were installed to surround the 
pit on the north, east, and south sides. The monitoring well locations are depicted in 
Figure 2-10. 

A groundwater sample was collected from each well and analyzed for VOCs by Method 
Contract Laboratory Program (CLP) statement of work (SOW) 1/87, SVOCs by Method CLP 
SOW 10/89,O&G by Method 9071, and total metals. No VOCs or SVOCs were detected in 
any of the groundwater samples. O&G were detected in samples from monitoring wells 
12GW02 and 12GW03 at concentrations of 6.5 and 3.8 mg/L, respectively (see Figure 2-10). 

The results of the total metals analyses indicated concentrations of several metals (including 
arsenic, chromium, copper, and zinc) that exceeded MCAS Cherry Point background 
concentrations in all monitoring wells. However, the four monitoring wells were re-sampled 
in 1993 for total and dissolved metals using the low-flow purging technique. Since the 1993 
samples were collected using a superior sampling technique, they are considered more 
representative of actual groundwater conditions than the 1991 samples. 

2.2.4.2 1993 Investigation 
Monitoring wells 12GW01 through 12GW04 were re-sampled during the 1993 RFI field 
investigation activities for both total and dissolved metals using the low-flow sampling 
technique. As a result of the superior sampling technique, which sigruficantly reduced the 
amount of suspended solids in the samples, the concentrations of most metals in the 1993 
total metals samples were significantly lower than those for 1991. The analytical results for 
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total and dissolved metals, which were detected in one or more samples, are summarized in 
Table 2-5. 

In general, the results show higher concentrations of both total and dissolved metals in the 
downgradient samples, indicating that the site is likely having an impact on groundwater 
quality. The concentrations of arsenic, iron, manganese, and mercury in one or more 
samples exceeded a risk-based or regulatory standard. 

2.2.4.3 1996 Investigation 
During the 1996 field investigation related to the 6,000-gallon waste-oil UST removal 
previously described in the soil sampling discussion, a groundwater sample was collected 
beneath three of the six subsurface soil sampling locations (P-2, P-3, and P-6) using direct- 
push technology (DPT) sampling equipment (see Figure 2-10 for sampling locations). Each 
groundwater sample was analyzed for VOCs by USEPA Method 601, BTEX with methyl tert 
butyl ether (MTBE) by USEPA Method 602, SVOCs by USEPA Method 625, and lead by 
USEPA Method 200.7. 

No VOCs, BTEX, MTBE, or SVOCs were detected in any of the groundwater samples. Lead 
was detected in all three samples, at 9 micrograms per liter (pg/L) in P-2,8 pg/L in P-3, and 
82 pg/L in P-6. The lead concentration of 82 pg/L in sample P-6 exceeds one or more risk- 

- based or regulatory standards. The analytical results are summarized in Table 2-6. 

2.2.5 Summary of the Results of Previous Investigations 
A summary of the results of previous investigations is provided below, organized by media. 

Surface and Subsurface Soil 

- TPH contamination above 10 mg/kg (as high as 1,220 mg/kg) was detected in near- 
surface soils (depths of 0.5 to 1 ft) near the south edge of the runway. The source of 
this contamination is assumed to be surface runoff from the crash-crew training area. 

- TPH contamination greater than 10 mg/kg (as high as 410 mg/kg) was detected in 
subsurface soils at depths of 5 to 6 ft near the oil/water separator and former UST 
location. This may have resulted from downward migration of the near-surface TPH 
contamination documented in this same area, or possibly from a release from the 
oil/water separator and/or the former UST. 

- One surface soil sample (12SOl1, depth 0 to 3 inches) containing TPH contamination 
above 10 mg/ kg (24 mg/ kg) was obtained near a drainage swale sediment-sampling 
location (12SD01) that contained relatively high TPH levels. The sample more likely 
reflects sediment than soil contamination. 

- Little or no contamination was detected in surface soils (0 to 0.25 ft) at most locations 
away from the south edge of the runway, indicating that the lateral extent of surface 
soil contamination from runoff is limited. 

- No TPH contamination was detected in subsurface soil beneath the runway at 
monitoring well location 12GW04. This monitoring well appears to be located directly 
beneath one of the former burn pits documented from historical aerial photographs. 
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- Apparent staining of surface soil was observed during recent site visits in a runoff 
channel near the oil/ water separator. This runoff channel is directed toward the 
drainage swale south of the runway. 

Sediment and Surface Water 

- TPH contamination above 10 mg/kg (as high as 150 mg/kg) and O&G 
contamination as high as 1,330 mg/kg were detected in drainage swale sediments 
southwest of the bum pit. The source of this contamination is assumed to be surface 
runoff from the crash-crew training area or previous discharges from the former 
oil/ water separator outfall. 

- No contamination was detected in drainage swale sediments downstream (west) 
from the above locations. 

- TPH contamination was detected in one surface water sample (12SW02) downstream 
from the Site 12 drainage swale, but the site visits conducted by CH2M HILL 
indicated that surface water flow at this location is primarily from offsite, except 
during and shortly after precipitation events. 

Groundwater 

- Low concentrations of O&G were detected in two mbnitoring wells north and south 
of the bum pit at a maximum concentration of 6.5 mg/L. No VOCs, SVOCs, or other 
petroleum hydrocarbon contamination was detected in groundwater samples from a 
number of locations. If significant petroleum hydrocarbon groundwater 
contamination exists at the site, it is likely to be localized in extent. 

- Concentrations of metals were higher in downgradient wells 12GW02 through 
12GW04 than in upgradient well 12GW01, suggesting that the downgradient welIs 
have been affected by the site. 

- Arsenic, iron, manganese, and mercury were detected in unfiltered samples from 
one or more monitoring wells at concentrations that exceeded MCAS Cherry Point 
background concentrations and one or more regulatory standards or screening 
criteria. Similar concentrations of arsenic, iron, and manganese were also found in 
filtered samples, but no mercury was detected in the filtered samples. 

Based on the previous investigations, the conditions at Site 12 indicated that surface and 
subsurface soil, sediment, surface water, and groundwater have been contaminated by 
site activities. Although the contamination appeared to be fairly localized, 
concentrations in soil and groundwater exceed regulatory standards or screening criteria 
at multiple locations. 
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Table 2-1 
Summary of 1991 Analytical Results - Soil (mglkg) 

Site 12 Remedial Investigation 
MCAS Cherry Point 

12S005 
(0.5-1 ft) 

< 250 

< 11.2 

12S004 12S001 
(2-3 ft) 

< 250 

< 11.3 

12S002 
Analyte 

Oil and Grease - 
SW9071 

Total Petroleum 
Hydrocarbons 

(TPH) - EPA 418.1 

(0.5-1 ft) 

901 

681 

(0.5-1 ft) 

717 

810 

12S003 12S003 
(0.5-1 ft) 

1,110 

855 

(Duplicate) 

91 5 

1,220 



Table 2-2 
Summary of 1993 Analytical Results - Soil 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sampling 
Location 

12SB01 

12SB02 

12SB03 

12S006 

12S006 

12S007 

12S008 

12S009 

12S010 

12SOll 

12SOl I 

12S012 

Analytes 

Benzene - 
SW8240 
(~glkg) 

2 

0.96 

2.6 

32 

6.6 

< 0.2 

1.3 

< 0.2 

< 0.2 

< 0.2 

< 0.2 

< 0.2 

TPH (as Diesel) - 
EPA 41 8.1 

(mglkg) 

20 

40 

< 10 

< 10 

< 10 

< 10 

< 10 

< I 0  

< 10 

20 

24 

< 10 



Table 2-3 
Summary of 1996 Analytical Results - Soil (mglkg) 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Oil and Grease - Method 9071 

< 78 

< 84 

97 

< 84 

210 

740 

< 89 

Sampling Location 

P-I (6-7 ft) 

P-2 (5-6 ft) 

P-3 (5-6 ft) 

P-3 (5-6 fl) - Duplicate 

P-4 (5-6 ft) 

P-5 (5-6 ft) 

P-6 (5-6 ft) 

TPH - EPA Method 355018015M 

< 5.5 

< 6.0 

< 5.8 

< 5.8 

410 

290 

< 6.3 



Table 2-4 
Summary of 1991 and 1993 Analytical Results - Sediment 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Analyte 

Oil and Grease - SW9071 (1991) 

Benzene - SW8240 (1993) 

TPH (as diesel) - EPA 41 8.1 (1 993) 

NOTES: 

J = Estimated concentration or detection limit. 

12SDO1 

1,330 mglkg 

0.42 pglkg 

150 J mglkg 

12SD02 

< 31 6 mglkg 

< 0.2 pgkg 

< 10J mglkg 



Table 2-5 
Summary of I993 Analytical Results - Groundwater (pglL) 

Site 12 Remedial Investigation 

J = Estimated concentration or detection limit. 

MCAS 

12GW01 

202 

< 83.7 

< 1.0 J 

< 1.OJ 

9.9 

8.6 

4,800 J 

4,910 J 

64.9 J 

< 7.5 

< 1.0 J 

< 1.OJ 

1,480 

1,510 

10.8 J 

12.8 J 

< 0.1 

< 0.1 

< 1,380 

< 1,380 

2,360 J 

2,510 J 

< 2.0 

< 2.0 

Cherry Point 

12GW02 

< 132 

< 77.2 

< 1.OJ 

< 1.OJ 

12.7 

12.1 

18,300 J 

17,700 J 

4,960 J 

5,260 J 

< 1.0J 

1.4 J 

2,020 

2,060 

72 0 J 

73.8 J 

< 0.1 

< 0.1 

1,530 

< 1,380 

4,540 J 

4,690 J 

< 2.0 

< 2.0 

Aluminum 

Arsenic 

Barium 

Calcium 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Potassium 

Sodium 

Zinc 

NOTES: 

Analyte 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

Total 

Dissolved 

12GW03 

28.8 

< 25.5 

9.9 J 

10.0 J 

8.9 

8.7 

38,100 J 

38,800 J 

7,110 J 

7,020 J 

c1.0 J 

< 1.OJ 

4,220 

4,290 

84.5 J 

86.1 J 

< 0.1 

< 0.1 

2,930 

2,720 

2,690 J 

2,800 J 

6.3 

< 3.7 

12GW04 

< 36.4 

< 19.0 

< 1.0 J 

< 1.OJ 

19.4 

18.6 

28,000 J 

28,400 J 

12,300 J 

12,200 J 

< 1.OJ 

< 1.OJ 

1,890 

1,930 

79.9 J 

82.5 J 

0.19 

< 0.1 

< 1,380 

< 1,380 

5,030 J 

5,120 J 

2.0 

< 2.0 



Table 2-6 
Summary of 1996 Analytical Results - Groundwater 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Notes 
Results for the other parameters (VOCs, BTEX, MTBE, and SVOCs) were nondetect. 
Data are taken from a report prepared by R.E. Wright Environmental, Inc., 1996 

Analyte 

Total Lead (mglL) 

P-2 

0.009 

P-3 

0.008 

P-6 

0.082 
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3 RI Field lnvestigation Activities 

This section outlines the scope and rationale for the field activities conducted to collect data 
for Site 12 in support of an RI. These data were required to characterize site conditions, 
determine the nature and extent of contamination, and to assess risks to human health and 
the environment. The RI field activities described below were conducted between March 8 
and March 19,1999. The activities are discussed according to the type of field sampling 
conducted for the various media, which included soil, sediment, groundwater, and surface 
water. 

Detailed field procedures employed during the RI are outlined in the Field Sampling Plan 
(FSP) section of the Work Plan for Operable Unit 6 by CH2M HILL dated October 1998 and in 
the Master Field Sampling Plan for MCAS Cherry Point by Brown & Root Environmental 
(April 1988a). 

3.1 Data Gaps and Specific Objectives of the RI 
Based on the review of previous data, a number of data gaps and investigation objectives 
were identified for Site 12 that needed to be addressed in order to characterize the nature 
and extent of contamination in the various media to the degree necessary to conduct 
complete risk assessments and a feasibility study. The purpose of the RI field activities was 
to address these data gaps and investigation objectives as well as possible, which 
determined the scope of the field activities. Table 3-1 presents a summary of the data gaps 
and investigation objectives that were identified after a review of the results of previous 
investigations. The table also outlines the RI field activities conducted to address these 
issues, the specific sampling locations ultimately selected to address each item, and the 
types of analyses conducted on the collected samples. 

During the regulatory review of the Draft Final version of this RI report, additional data 
gaps were identified. An SRI was planned to evaluate soil and groundwater quality at the 
two westernmost historic burn pit locations. The SRI field activities were conducted in 
October 2003 and February 2004. Results of the SRI are presented in the Supplemental 
Remedial Investigation Report, Operable Unit 6, Site 12 (CH2M HILL, 2005), attached to this RI 
Report as Attachment 2. 

3.2 Field lnvestigation of Site 12-Crash-Crew Training Area 
The investigation activities conducted at Site 12 consisted of: 

Collecting and analyzing surface soil samples 

Installing soil borings and collecting and analyzing subsurface soil samples 

Collecting groundwater samples using DPT for onsite analysis 

Installing a temporary monitoring well using DPT 
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Collecting and analyzing groundwater samples from both existing and new temporary 
wells 

Collecting and analyzing surface water and sediment samples 

Gauging groundwater levels in monitoring wells 

Tables 3-2 and 3-3 identify the various laboratory analytical methods used during the 
investigation. Tables 3-4 and 3-5 list the compounds and analytes analyzed under each test 
method and the associated typical detection limits. Actual detection limits will vary for soil 
samples due to corrections for moisture content, and may have varied for soil and aqueous 
samples due to dilutions and interferences. Actual detection limits for each sample and 
compound are listed in the analytical-result summary tables in Appendices D and E. 

Tables 3-6 through 3-10 summarize the samples collected during the RI and identlfy the 
analyses conducted on each sample. Figures 3-1 through 3-4 show the RI sampling locations 
for surface soil, subsurface soil, groundwater, and surface waterlsediment, respectively. 

3.2.1 Sampling Approach 
A two-phase sampling approach was employed for the Site 12 RI field activities, with the 
second phase immediately following the first. The first phase consisted of the field screening 
of samples of soil, groundwater, sediment, and surface water for indicators of gross 
contamination. The second phase consisted of the collection of selected samples for offsite, 
fixed laboratory analyses for a comprehensive suite of constituents. 

For the screening phase, samples were analyzed by an onsite mobile laboratory so that the 
results were almost immediately available to guide further investigation. The intent of this 
approach was to fully delineate the nature and extent of contaminated areas during one 
field effort, rather than through multiple iterations and re-mobilizations. 

The screening phase included onsite laboratory analyses for TPH, (both diesel and gasoline 
ranges) as well as BTEX. TPH and BTEX were used as screening-level indicators of gross 
contamination for soils and sediment, while BTEX was used as the screening-level indicator 
of gross contamination for groundwater and surface water. Action concentrations were 
established in the RI Work Plan for each media to determine the significance of detected 
contamination in a particular sample. If an action concentration was exceeded in a particular 
sample, one or more additional samples were collected until the contamination was 
delineated vertically and horizontally to within the action concentrations. The action 
concentrations used in the screening phase are summarized in Table 3-11. 

The onsite mobile laboratory analyzed screening samples for TPH and BTEX according to 
the analytical methods set out for the project, with the exception of samples collected for 
TPH-gasoline range organics (GRO) and BTEX from March 10 to 12,1999. Due to 
instrumentation problems, these samples were shipped to the onsite laboratory contractor's 
facility in Kennesaw, Georgia, for analysis. The analyses performed at the contractor's 
facility were completed with similar instrumentation and identical methods as those 
performed onsite. Therefore, there are no material differences between the analyses 
performed at the contractor's facility and onsite. Onsite TPH-diesel range organics (DRO) 
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analysis was maintained using the onsite lab during this period and for the remainder of the 
field effort. 

3.2.2 Surface Soil Sampling 
Surface soil samples were collected with a hand trowel and were analyzed for TPH and 
BTEX by the onsite laboratory, and for the full TCL/TAL suite by the offsite, fixed-base 
laboratory. Where TPH or BTEX compounds were detected by the onsite laboratory in a 
surface sample above action concentrations, subsurface sampling was performed at that 
location as described below and additional surface samples were collected as necessary to 
assess the nature and extent of contamination. All surface soil samples were collected from a 
depth interval of 0 to 1 ft bgs. 

Sixteen surface soil samples were collected at Site 12 as shown in Figure 3-1 and listed in 
Table 3-6. The initial surface soil sampling locations included stations 012SS01 through 
012SSll. Based on the onsite analytical results of subsurface soil samples collected at the 
locations of stations 012SS01 and 012SS02, stations 012SS14 through 012SS18 were added for 
contaminant delineation purposes. Stations 012SS12 and 012SS13 were used to identify blind 
duplicate samples for stations 012SS07 and 012SS01, respectively, for samples sent to the 
fixed-base laboratory. 

Table 3-6 lists the identifier (ID) given to each sample, the general sampling location, and 
the corresponding analysis performed. The analytical results obtained for these samples are 
discussed in Section 5 (Nature and Extent of Contamination). 

3.2.3 Subsurface Soil Sampling 
Subsurface soil samples were collected using an Advance 6600-type continuous push unit 
operated by the direct-push and onsite laboratory contractor, TEG, of Kennesaw, Georgia. 
This drilling unit was operated in the direct-push mode with a 4-ft long sampling device. At 
each subsurface sampling location, continuous 4-ft sample cores were collected from the 
ground surface to the water table and classified for distinguishing soil characteristics, 
including texture, color, structure, and degree of moisture. From the continuous sample 
cores, soil samples were collected for chemical analysis at 3-ft intervals, beginning at a depth 
of 1 ft, and continuing until the water table was encountered. Logs for each of the 
subsurface soil borings are presented in Appendix A. 

TEG analyzed the subsurface soil samples for TPH and BTEX in consecutive sample order, 
beginning from the top of each borehole and continuing downward. Where no TPH and 
BTEX were detected in a particular sample above their respective action concentrations, the 
samples collected below that sample depth were typically not analyzed, except where 
professional judgment, site conditions, or other observations warranted confirmatory 
sampling. For example, downgradient of the oil/ water separator and in the vicinity of the 
former UST location, all of the subsurface samples at this location were analyzed by the 
mobile laboratory down to the water table to assess a known historical environmental 
concern. Also, in some instances, subsurface samples below those where no action 
concentrations were exceeded or where no contamination was detected were analyzed for 
some or all of the screening parameters anyway. This was accomplished where the onsite 
laboratory was able to handle the volume of samples without delaying the field effort. 
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Except where no TPH or BTEX was detected in any subsurface samples at a particular 
borehole, at least one subsurface soil sample from each borehole was submitted to the fixed- 
base laboratory (Quanterra) for full TCL/TAL analyses. Samples for TCL/TAL analyses 
were selected based on the highest level of contamination detected by the onsite laboratory 
or other criteria, such as elevated photo-ionization detector (PID) readings, visible evidence 
of contamination, and site conditions. The fixed-base laboratory samples were collected 
from a second direct-push soil core sample, collected within 1 ft of the boring from which 
the onsite laboratory sample was obtained, to minimize potential analyte losses. Additional 
details concerning the sampling methods employed to collect subsurface samples during the 
RI are found in Section 6.3 (Soil Sampling) of the Project Work Plan (CH2M HILL, 1998). 

Initially, five soil borings were completed with the continuous-push drill rig at the locations 
defined in the Project Work Plan (CH2M HILL, 1998). These included stations 012SB01 
through 012SB05. Based on the results of TPH-DRO analyses performed on samples from 
stations 012SB01 and 012SB02, an additional five borings (012SB14 through 012SB18) were 
completed to delineate soil contamination. A total of 10 soil boring locations were therefore 
used to delineate subsurface conditions at Site 12. Each of the soil boring stations were 
identified using the corresponding surface soil sample location number (i.e., 012SS01 and 
012SB01 were collected at the same location). The subsurface soil sampling locations are 
shown in Figure 3-2. 

Table 3-7 lists the subsurface soil samples that were obtained from each boring, and the 
corresponding laboratory analyses that were performed. Fixed-base laboratory analyses 
were conducted for samples obtained from borings 012SB01 and 012SB02, which were the 
only soil borings in which any screening samples exceeded the action concentrations. The 
analytical results obtained for these samples are discussed in Section 5 (Nature and Extent of 
Contamination). 

3.2.4 DPT Groundwater Sampling 
Screening-level data quality groundwater samples were also collected using the direct-push 
method during the first investigation phase. The Work Plan called for DPT groundwater 
samples to be collected at two locations downgradient of the former UST location, as well as 
anywhere a subsurface soil sample within 5 ft of the water table exceeded the TPH or BTEX 
action concentrations. Since no action concentrations were exceeded in any subsurface soil 
samples within 5 ft of the water table, only the two Work Plan specified locations were 
sampled. The locations of these samples are shown in Figure 3-3. Table 3-8 indicates the 
sample locations, depths, and analytical parameters. 

All direct-push groundwater samples were collected by TEG personnel using typical DPT 
sampling methods. A stainless steel direct-push drill casing was advanced to just below the 
overburden water table (i.e. approximately 1 to 1.5 ft below, or just enough to allow 
sufficient inflow of groundwater), at which point the drill casing was pulled upwards to 
expose an approximately 1 ft long stainless steel drive-point well screen. Dedicated Tygon 
tubing was then inserted into the drill casing and into the drive-point well screen. Using a 
peristaltic pump, the well screen and casing were then purged until the groundwater 
became less turbid. To collect the groundwater sample for analysis, the tubing was inserted 
into the drill casing and the drive-point well screen. While holding a gloved thumb over the 
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hole at the top of the tubing, the tubing was withdrawn from the casing and the sample 
directly transferred from the dedicated tubing to sample vials by releasing the thumb. 

The DPT groundwater samples were analyzed by the TEG onsite laboratory for TPH-DRO, 
and for TPH-GRO and BTEX at EG's laboratory in Kennesaw, Georgia. No DPT 
groundwater samples were submitted for TCL/TAL analysis by the fixed-base laboratory. 

3.2.5 Temporary Monitoring Well Installation 
Following the field-screening phase of the investigation, one temporary monitoring well 
was installed at Site 12 near the oil/water separator and former UST locations. The 
temporary well was installed to fulfill a Work Plan requirement for a temporary well at that 
location, and to sample groundwater directly beneath the elevated TPH-DRO 
concentrations found in soil boring 012SB01. This temporary well was identified as 
012TW01, and was drilled to a depth of approximately 16 ft bgs using the direct push drill 
rig. The well was constructed using 1-inch-diameter polyvinyl chloride (PVC) riser pipe and 
0.01-inch-wide machine slotted well screen. The screened interval was 10-ft long and fitted 
with a "Pre-Pak sand pack sleeve before installation. The top of the well screen and sand 
pack was set at approximately 6 ft bgs, and at the time of the investigation the water 
table was estimated to be approximately 10 ft bgs at this location. Figure 3-3 depicts the 
location of temporary well 012TW01. A soil boring log for the temporary monitoring-well 
boring is presented in Appendix A and the well construction diagram is presented in 
Appendix B. 

Immediately following installation, the temporary well was thoroughly developed by TEG 
using a peristaltic pump and dedicated Tygon tubing. The well was subsequently checked 
for the presence of light non-aqueous phase liquids (LNAPL), and sampled for the full suite 
of TCL/TAL constituents for fixed-base laboratory analysis. The sampling procedures 
employed for the temporary well, and other field and laboratory analysis details, were 
identical for both permanent and temporary well sampling, as discussed in the next 
subsection. 

3.2.6 Monitoring Well Sampling and Water Level Survey 
The four existing monitoring wells at the Site 12 (012MW01 through 012MW04) and 
temporary well 012TW01 were sampled using a low flow purging method see Figure 3-3 for 
all well locations). Prior to sampling, a round of water levels was collected from the 
permanent monitoring wells using an electronic water-level indicator. Each well was 
purged with a peristaltic pump in combination with a vacuum jug at a discharge rate of 
approximately 0.1 to 0.5 liters per minute. At the onset of purging, dedicated tubing was 
lowered to the bottom of the well screens (while pumping) to remove any formation 
material in the well screen. When the turbidity of the discharge cleared, the tubing was 
slowly raised to near the top of the water column and an attempt was made to match pump 
speed to well recovery to maintain a stable drawdown. During well purging, field-indicator 
parameters were monitored regularly (temperature, conductivity, pH, Eh, dissolved oxygen 
[DO], etc.). Appendix C presents the field-indicator parameters. Purging was considered 
complete when all parameters had stabilized (variations within 10 percent, pH +/- 0.2 units) 
for three consecutive readings taken at 3- to 5-minute intervals. 
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Groundwater samples were collected directly from the vacuum jug, with the exception of 
VOC samples, which were collected by slowly lowering the dedicated tubing into the well 
while holding a gloved thumb over the tubing opening. The tubing was then withdrawn 
from the well and allowed to drain into VOC sample vials. Of the samples collected from 
the vacuum jug, metals samples were the last to allow maximum purging and a 
corresponding reduction in turbidity. The Teflon transfer cap on the vacuum jug was 
decontaminated between sampling locations and all other equipment that came in contact 
with groundwater was either dedicated and/or disposable (i.e. Teflon tubing, vacuum jug). 

Table 3-9 summarizes the analytical protocol for the permanent and temporary monitoring- 
well samples. The analytical results obtained for these samples are discussed in Section 5 
(Nature and Extent of Contamination). 

3.2.7 Sediment and Surface Water Sampling 
A total of 3 sediment samples (012SD01 through 012SD03) and 3 surface-water samples 
(012SW01 through 012SW03) were collected at corresponding locations along the drainage 
swale south of the runway at Site 12 (see Figure 3-4 for sample locations). The sediment 
samples were collected from a depth of 0 to 0.5 ft below the sediment surface using 
disposable stainless steel trowels. The surface-water samples were collected as grab samples 
directly into the appropriate sample containers. 

Following collection, both sediment and surface water samples were analyzed by the onsite 
laboratory for TPH and BTEX and for the full TCL/TAL suite by the fixed-base laboratory. 
Table 3-10 summarizes the analytical protocol for the surface water/sediment samples. The 
analytical results obtained for these samples are discussed in Section 5 (Nature and Extent of 
Contamination). 

3.2.8 Ecological Survey 
CH2M HILL performed a site visit in May 1999 to survey Site 12 from an ecological 
perspective. The purpose was to describe the ecological setting of the site, including the 
types of plants and animal species present. The different species of wildlife that frequent the 
site were documented through direct observation or indirect evidence (e.g., scat, tracks, 
etc.). Based on the ecological survey, a list of potential ecological receptors was compiled. 

The information obtained from the ecological survey is presented in Section 4 (Physical 
Characteristics) and Section 8 (Screening-Level ERA). 

3.3 Quality Assurance and Quality Control 
Field Quality Assurance and Quality Control (QA/QC) samples were collected during the 
RI field activities in order to: (1) ensure that decontamination procedures were properly 
implemented (e-g., equipment rinsate samples); (2) evaluate field methodologies (e.g., field 
duplicates); (3) establish field ambient conditions (e.g., field blanks); and (4) evaluate 
whether cross-contamination occurred during sampling and/or shipping (e.g., trip blanks). 
The field QA/QC samples were collected in accordance with USEPA Region IV guidance, 
specifically "Environmental Investigations Standard Operating Procedures and Quality 
Assurance Manual," USEPA Region IV, May 1996. 
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The number of field duplicate samples and other QA/QC samples collected during the field 
investigation are described in Table 3-12. 

Four types of field QA/QC samples were collected and analyzed, including: duplicate 
samples; equipment rinsate samples; field blanks; and trip blanks. Definitions of the 
different field QA/QC samples are provided below: 

Field Duplicate Sample: Two or more samples collected simultaneously into separate 
containers from the same source under identical conditions. Field duplicate samples 
were collected at a frequency of 10 percent of the environmental samples. 

Equipment Blanks: Equipment rinsate blanks (or rinsate blanks) are defined as samples 
obtained by running high performance liquid chromatography (HPLC) water 
over/ through sample collection equipment after it has been cleaned. These samples 
were used to determine if decontamination procedures were adequate. Equipment 
blanks were collected daily. 

Field Blanks: These QA/QC samples were collected from the water source used during 
decontamination procedures for heavy equipment and sample-collection equipment. 
These were collected from each water source for each field event. 

Trip Blanks: Trip blanks were prepared prior to the sampling event in the actual sample 
container and kept with the investigative samples throughout the sampling event. They 
were then packaged for shipment with the other samples and sent for analysis. At no 
time after their preparation were the sample containers opened before they returned to 
the laboratory. Field-sampling teams utilized VOC trip blanks to determine if samples 
were contaminated during storage and transportation back to the laboratory. If samples 
were shipped, trip blanks were provided for each shipment, but not necessarily for each 
cooler (i.e., coolers with samples for VOC analysis only). One set of trip blanks 
accompanied each cooler that contained samples with requested VOC analysis. 

3.4 Field Screening and Monitoring 
Air-monitoring and field-screening procedures were implemented during drilling and 
sampling activities for health and safety reasons, and initial contaminant monitoring. 
During drilling, ambient air monitoring near the borehole was performed with a Mini Rae 
Organic Vapor Monitor (OVM) to monitor for airborne contaminants. Moreover, samples 
(i-e., surface and subsurface soil samples) were screened with an OVM to measure for 
volatile organic vapor. Vapor readings were also taken when the monitoring-well caps were 
initially removed during groundwater-sampling activities. Readings obtained in the field 
were recorded in a field logbook and later transposed onto the boring logs, which are 
provided in Appendix A. Prior to daily monitoring, the field instrument was calibrated and 
documentation was recorded in a field logbook. 

3.5 Decontamination Procedures 
Decontamination procedures performed in the field were initiated in accordance with 
USEPA Region IV Standard Operating Procedures (SOPS) (USEPA, 1996). Sampling and 
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drilling equipment was divided into two decontamination groups: heavy equipment and 
routine sample-collection equipment. Heavy equipment includes drill rigs, hollow-stem 
augers, and drill and sampling rods. Routine sample collection equipment included split 
and stainless steel spoons, spatulas, trowels, and bowls. 

For heavy equipment, the following procedures were implemented: 

Removal of caked-on soil with a brush 
Wash with high-pressure hot-water washer 
Air dry 

For routine sample-collection equipment, the following procedures were implemented: 

Clean with tap water and laboratory detergent (Alconox soap) 
Rinse thoroughly with deionized water 
Rinse with methanol solution 
Rinse thoroughly with deionized water 

Air dry 

A temporary decontamination pad was used to contain decontamination liquids during 
cleaning. Decontamination fluids generated during the field investigation were 
containerized and handled according to the procedures outlined in Section 3.5. 

3.6 Investigation-Derived Waste (IDW) Handling 
RI field investigation activities at Site 12 resulted in the generation of IDW. This IDW 
included well-development and purge water, rinsate from decontamination procedures, 
used personal-protective equipment (mostly latex or vinyl gloves), and disposable sampling 
equipment (dedicated tubing, etc.). No soil IDW was generated from the DPT soil-sampling 
activities. Excess soil cores were returned to the boreholes from which they were extracted. 

The fluids generated from sampling and decontamination activities were containerized and 
transported to the MCAS Cherry Point IWTP for disposal. Used personal-protective 
equipment and disposable sampling equipment were disposed of as regular trash. 
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Table 3-1 
Summary of Data Gaps and lnvestigation Objectives 

Site 12 Remedial lnvestigation 
MCAS Cherry Point 

Data Gapsllnvestigation Objectives 

Related 
Sampling 
Locations Proposed Sampling Activity 

Analyses to be Performed 
(Offsite Laboratory) 

Surface and Subsurface Soil 
Determine the nature and extent of potential 
contamination in subsurface soil south of the 
runway at locations where high levels of TPH or 
benzene were previously detected in near-surface 
soils. 

Determine if contaminants from the former earthen 
burn pits have migrated downward and potentially 
contaminated soils beneath the asphalt runway 
surface. 

Determine the nature and extent of potential 
contamination in surface and subsurface soil in the 
runoff channel near the oillwater separator where 
stained soil was observed, and where subsurface 
samples collected during the closure of the nearby 
UST indicated TPH contamination. 

Obtain samples of surface and subsurface soil 
near the south edge of the runway at the four 
locations where relatively high levels of TPH or 
benzene were previously detected in near-surface 
soils. Obtain still deeper samples if contamination 
is encountered. 

Obtain two samples of surface soil (directly 
beneath the asphalt runway surface) at the 
approximate centers of the two former burn pits 
seen in the 1964 and/or the 1970 aerial 
photographs. These samples are intended to 
indicate whether contamination from former burn 
pits may have penetrated the asphalt runway to 
the soil beneath. Obtain subsurface soil samples if 
contamination is encountered. 
Obtain samples of surface and subsurface soils at 
a location in the runoff channel. Subsurface soils 
will be collected and analyzed by the onsite 
laboratory down to the depth of the water table, as 
described in Section 4.2.2. 

01 2SS01 
012SB01 
012SS02 
01 2SB02 
012SS03 
01 2SB03 
01 2SS04 
01 2SB04 
012SS17 
012SB17 
012SS18 
01 2SB18 
01 2SS06 
01 2SS07 

012SS01 
012SB01 
012SS14 
012SB14 
012SS15 
012SB15 
012SS16 
012SB16 

TCL Volatiles 
TCL Semi-volatiles 
TCL Pesticides/PCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
Oil & Grease 

TCL Volatiles 
TCL Semi-volatiles 
TCL Pesticides/PCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
Oil & Grease 
DioxinsIFurans 

TCL Volatiles 
TCL Semi-volatiles 
TCL Pesticides/PCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
Oil & Grease 
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Summary of Data Gaps and lnvestigation Objectives 

Site 12 Remedial Investigation 

Analyses to be Performed 
(Offsite Laboratory) 

TCL Volatiles 
TCL Semi-volatiles 
TCL PesticidesIPCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
Oil & Grease 
TCL Volatiles 
TCL Semi-volatiles 
TCL PesticidesIPCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
Oil & Grease 
TCL Volatiles 
TCL Semi-volatiles 
TCL PesticideslPCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
Oil & Grease 

Related 
Sampling 
Locations 

01 2SS08 
01 2SS09 

01 2SS11 

012SS05 
012SB05 
012SS10 

MCAS Cherry Point 

Data Gapsllnvestigation Objectives 
Determine the nature and extent of potential 
contamination in surface and subsurface soil south 
of the runway but west of the current burn pit, 
where surface runoff from earlier bum pits seen in 
historical aerial photographs may have impacted 
soil south of the runway. 
Determine the nature and extent of potential 
contamination in surface and subsurface soil at the 
former discharge location of the Site 12 oillwater 
separator. 

Determine the nature and extent of potential 
contamination in surface and subsurface soil in the 
central portion of the drainage swale south of the 
runway, including the location where a previous 
sediment sample indicated TPH contamination. 
Note: This could also be considered sediment- 
related, but it was observed during site visits that 
the western portion of the drainage swale is 
typically dry. 
Surface Water and Sediment 

Proposed Sampling Activity 
Obtain two samples of surface soil near the south 
edge of the runway but west of the current burn 
pit. Obtain subsurface soil samples if 
contamination is encountered. 

Obtain a sample of surface soil at the former 
discharge location of the Site 12 oillwater 
separator. Obtain subsurface soil samples if 
contamination is encountered. 

Obtain samples of surface soil at two locations in 
the central portion of the drainage swale south of 
the runway. Obtain still deeper samples if 
contamination is encountered. 

Determine the nature and extent of potential 
contamination in surface water and sediments in 
the drainage swale south of the runway. 

012SW01 
01 2SD01 
012SW03 
01 2SD03 

Obtain two samples of surface water and 
sediment in the eastern portion of the drainage 
swale. This portion of the drainage swale has not 
previously been sampled, and may be the first 
part of the swale to receive runoff from the runway 
due to its lower elevation. In addition, surface 
runoff from former burn pits located east of the 
current burn pit (identified from historical aerial 
photographs) would most likely have flowed into 
this portion of the swale. 

TCL Volatiles 
TCL Semi-volatiles 
TCL PesticideslPCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
(Sediment Only) 
Oil & Grease (sediment Only) 
Nitrate and Sulfate (SW only) 
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Table 3-1 
Summary of Data Gaps and Investigation Objectives 

Site 12 Remedial lnvestigation 
MCAS Cherry Point 

Data Gapsllnvestigation Objectives Proposed Sampling Activity 
Obtain surface water and sediment samples from 
previous sampling location 12SW02I12SD02, 
where TPH contamination was previously found. 

Groundwater 

Related 
Sampling 
Locations 

012SW02 
01 2SD02 

Determine the nature and extent of potential 
groundwater contamination that may be associated 
with elevated TPH concentrations in soil. 

Analyses to be Performed 
(Offsite Laboratory) 

TCL Volatiles 
TCL Semi-volatiles 
TCL PesticidesIPCBs 
TAL Metals and Cyanide 
Total Organic Carbon 
(Sediment Only) 
Oil & Grease (sediment Only) 
Nitrate and Sulfate (SW only) 

Resample the four existing monitoring wells at 
Site 12 for the full TCLrrAL suite of analytes. 

Obtain direct-push groundwater samples at soil- 
sampling locations at which TPH or BTEX 
contamination was detected in subsurface soils 
within 5 feet of the water table. If significant 
groundwater contamination is found and 
delineated in a particular area using direct-push 
sampling, install one or more temporary wells in 
that area to allow more complete characterization 
with fixed laboratory sample analysis. 

012MWOl 
012MW02 
012MW03 
012MW04 

012GW01 
012GW02 
012TW01 

TCL Volatiles 
TCL Semi-volatiles 
TCL PesticidesIPCBs 
TAL Metals and Cyanide 
Nitrate and Sulfate 
TCL Volatiles 
TCL Semi-volatiles 
TCL PesticidesIPCBs 
TAL Metals and Cyanide 
Nitrate and Sulfate 



Table 3-2 
Onsite Laboratory Analytical Methods 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Matrix 

Aqueous (Groundwater and 
Surface Water) 

Soil and Sediment 

Parameter 

TPH-GRO and DRO 

BTEX 

TPH-GRO and DRO 

BTEX 

Analytical Method 

SW-84618015B 

SW-84618021 B 

SW-84618015B 

SW-84618021 B 



Table 3-3 
Fixed Laboratory Analytical Methods 

Site 12 Remedial Investigation 

Matrix 

Aqueous (Groundwater and 
Surface Water) 

Soil and Sediment 

MCAS Cherry Point 

Parameter 

TCL Volatile Organic Compounds 

TCL Semi-volatile Organic 
Compounds (SVOCs) 

TCL PesticidesIPCBs 

TAL Metals 

Cyanide and Mercury 

Nitrate and Sulfate 

TCL Volatile Organic Compounds 

TCL Semi-volatile Organic 
Compounds (SVOCs) 

TCL PesticideslPCBs 

TAL Metals 

Cyanide and Mercury 

DioxinslFurans 

Oil & Grease 

TOC 

Analytical Method 

CLP Low Level OLC02.1 

CLP Low Level OLC02.1 

CLP Low Level OLC02.1 

CLP ILM04.0 via Trace ICP 

CLP ILM04.0 

E300.0 and E375.4 

CLP OLM03.2 

CLP OLM03.2 

CLP OLM03.2 

CLP ILM04.0 via Trace ICP 

CLP ILM04.0 

SW-84618290 

EPA Method 9071 

Lloyd-Kahn 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metals, and Dioxins and Furans 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Analytical Parameter 

Aqueous 

TCL VOCs (Low Concentration) CLP SOW 

1 ,I ,I-TRICHLOROETHANE 

1 ,I ,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1 ,I-DICHLOROETHANE 

1 ,I-DICHLOROETHENE 

I ,2-DIBROMOETHANE (EDB) 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE (MEK) 

2-HEXANONE 

4-METHYL-2-PENTANONE (MIBK) 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DlSULFlDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

CRQUCRDL 

P ~ L  

Soil 
IDUMDL 

lrglL 

CRQUCRDL 

mglkg 

OLCO2. I (Aqueous), 

1 

1 

1 

1 

1 

I 

1 

1 

1 

5 

5 

5 

5 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

IDUMDL 

mglkg 

CLP SOW 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0. I 

0.1 

0 1 

0.5 

0.5 

0.5 

0.5 

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 

OLM03.2 (Soil) 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0 01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metars, and Dioxins and Furans 

Site 12 Remedial Investigation 
MCAS Cherry Point 

I 

Analytical Parameter 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

Aqueous 

TCL SVOCs (Low Concentration) CLP SOW 

1,2,4-TRICHLOROBENZENE 

1.2-DICHLOROBENZENE (0-) 

1,3-DICHLOROBENZENE (m-) A 

1.4-DICHLOROBENZENE (p-) 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2'4-DICHLOROPHENOL 

2,CDIMETHYLPHENOL 

24-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE ("BETA") 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

CRQUCRDL 

clglL 

2 

1 

1 

1 

I 

1 

I 

1 

Soil 
IDUMDL 

clglL 

0.2 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

CRQUCRDL 

mglkg 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0 01 

IDUMDL 

mglkg 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.001 

OLCO2. 1 (Aqueous), 

10 

10 

10 

10 

10 

25 

10 

10 

10 

25 

10 

10 

10 

I 0  

10 

10 

25 

10 

OLM03.2 (Soil) 

0.33 

0.33 

0.33 

0.33 

0.33 

0.83 

0.33 

0.33 

0.33 

0.83 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.83 

0.33 

CLP SOW 

0.5 

0.5 

0.5 

0.5 

0.5 

2 

0.5 

0.5 

0.5 

2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

2 

0.5 

0.033 

0.033 

0.033 

0.033 

0.033 

0.083 

0.033 

0.033 

0.033 

0.083 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

, 0.083 

0.033 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metals, and Dioxins and Furans 

Site 12 

Analytical Parameter 

3,Y-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BlS(2-CHLOROETH0Xv)METHANE 

BlS(2-CHLOR0ETHYL)ETHER 

BlS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENNL PHTHALATE 

CARBAZOLE 

CHRYSENE 

Dl-N-BUTYL PHTHALATE ("DIBUTYL") 

Dl-N-OCTYL PHTHALATE 

DlBENZO(A,H)ANTHRACENE 

Remedial Investigation 
MCAS Cherry Point 

Aqueous 
CRQUCRDL 

P9/L 

10 

25 

25 

I 0  

10 

10 

10 

10 

25 

25 

10 

10 

10 

10 

10 

10 

I 0  

10 

10 

10 

10 

10 

10 

I 0  

I 0  

10 

10 

Soil 
CRQUCRDL 

mglkg 

0.33 

0.83 

0.83 

0.33 

0.33 

0.33 

0.33 

0 33 

0 83 

0.83 

0.33 

0.33 

0.33 

0.33 

0 33 

0.33 

0 33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

IDUMDL 

PglL 

0.5 

2 

2 

0.5 

0.5 

0.5 

0.5 

0.5 

2 

2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

1 

0.5 

IDUMDL 

mglkg 

0.033 

0.083 

0.083 

0.033 

0.033 

0.033 

0.033 

0.033 

0.083 

0.083 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metals, and Dioxins and Furans 

Site 12 Remedial Investigation 

Analytical Parameter 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO Dl-N-PROPYLAMINE 

N-NlTROSODlPHENYLAMlNE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

TCL Pesticides/PCBs (Low Concentration) 

MCAS Cherry Point 

Aqueous 
CRQUCRDL 

P9lL 

10 

10 

10 

I 0  

10 

10 

I 0  

10 

10 

10 

10 

10 

10 

I 0  

10 

25 

10 

10 

10 

CLP SOW OLC02.1 

Soil 
CRQUCRDL 

mglkg 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.33 

0.83 

0.33 

0.33 

0.33 

CLP SOW OLM03.2 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC (ALPHA-HCH) 

ALPHA-CHLORDANE 

AROCLOR-1016 

IDUMDL 

P9lL 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

2 

0.5 

0.5 

0.5 

(Aqueous), 

IDUMDL 

m9lk9 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.033 

0.083 

0.033 

0.033 

0.033 

(Soil) 

0.0033 

0.0033 

0.0033 

0.001 7 

0.001 7 

0.0017 

0.033 

0.001 65 

0.001 65 

0.001 65 

0.00085 

0.00085 

0.00085 

0.0165 

0.1 

0.1 

0.1 

0.05 

0.05 

0.05 

1 

0.004 

0.004 

0.004 

0.002 

0.002 

0.002 

0.04 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metals, and Dioxins and Furans 

Site 12 Remedial Investigation 

Analytical Parameter 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC (BETA-HCH) 

DELTA-BHC (DELTA-HCH) 

DIELDRIN 

ENDOSULFAN l 

ENDOSULFAN ll 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TOXAPHENE 

TAL Metak CLP SOW ILM04.0 (Trace ICP, 

MCAS Cherry Point 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

Aqueous 
CRQUCRDL 

P ~ I L  

2 

1 

1 

1 

1 

1 

0.05 

0.05 

0.1 

0.05 

0.1 

0.1 

0.1 

0.1 

0.1 

0.05 

0.05 

0.05 

0.05 

0.5 

5 

except *) 

Soil 
CRQUCRDL 

mg/kg 

0.067 

0.033 

0.033 

0.033 

0.033 

0.033 

0.0017 

0.0017 

0.033 

0.001 7 

0.0033 

0.0033 

0.0033 

0.0033 

0.0033 

0.001 7 

0.001 7 

0.0017 

0.0017 

0.01 7 

0.17 

IDUMDL 

0.08 

0.04 

0.04 

0.04 

0.04 

0.04 

0.002 

0.002 

0.002 

0.004 

0.004 

0.004 

0.004 

0.004 

0.004 

0.002 

0.002 

0.002 

0.002 

0.02 

0.2 

IDUMDL 

mglkg , 

0.0335 

0.01 65 

0.01 65 

0.0165 

0.0165 

0.0165 

0.00085 

0.00085 

0.00165 

0.00085 

0.00165 

0.001 65 

0.00165 

0.001 65 

0.00165 

0.00085 

0.00085 

0.00085 

0.00085 

0.0085 

0.085 

200 

60 

10 

200 

5 

16 

2.6 

2.6 

0.3 

0.1 

40 

12 

2 

40 

I 

3.2 

0.52 

0.52 

0.06 

0.02 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metals, and Dioxins and Furans 

Site 12 Remedial Investigation 

Analytical Parameter 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY (INORGANIC) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

Soil 
CRQUCRDL 

mglkg 

1 

1000 

2 

10 

5 

5 

20 

0.6 

1000 

3 

0.1 

8 

1000 

1 

2 

1000 

2 

10 

4 

IDUMDL 

mglkg 

0.04 

3.88 

0.14 

0.12 

0.2 

2.4* 

2.84 

0.26 

2.4 

0.06 

0.2 

4.58 

0.76 

0.2 

39.2 

0.68 

0.16 

0.28 

MCAS Cherry Point 

Aqueous 
CRQUCRDL 

PgIL 

5 

5000 

10 

50 

25 

10 

1 00 

3 

5000 

15 

0 2 

40 

5000 

5 

10 

5000 

10 

50 

20 

IDUMDL 

PglL 

0.2 

19.4 

0.7 

0.6 

1 

2.4* 

14.2 

13 

12 

0.3 

0.065* 

1 

22.9 

3.8 

1 

196 

3.4 

0.8 

1.4 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metals, and Dioxins and Furans 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Analytical Parameter 

Aqueous 

Dioxins and Furans 

2,3,7,8-TCDD 

Total TCDD 

1,2,3,7,8,-PeCDD 

Total PeCDD 

1 ,2,3,4,7,8-HxCDD 

1 ,2,3,6,7,8-HxCDD 

1 ,2,3,7,8,9-HxCDD* 

Total HxCDD* 

1,2,3,4,6,7,8-HpCDD* 

Total HpCDD* 

OCDD* 

2,3,7,8-TCDF 

Total TCDF 

I ,2,3,7,8-PeCDF 

2,3,4,7,8-PeCDF 

Total PeCDF 

I ,2,3,4,7,8-HxCDF 

1 ,2,3,6,7,8,-HxCDF 

2,3,4,6,7,8,-HxCDF 

1 ,2,3,7,8,9-HxCDF 

Total HxCDF 

1,2,3,4,6,7,8-HpCDF 

1,2,3,4,7,8,9-HpCDF 

CRQUCRDL 

PglL 

Soil 
IDUMDL 

PglL 

CRQUCRDL 

mglkg 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

IDUMDL 

~ g l g  

NA 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

0.23 

0.69 

0.29 

0.33 

0.23 

0.26 

0.27 

2.2 

5.9 

14 

340 

0.43 

0.96 

0.26 

0.20 

0.28 

0.20 

0.20 

0.23 

0.26 

0.22 

0.22 

0.30 
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Table 3-5 
Analytical Parameters, Contract-Required QuantitationlDetection Limits (CRQUCRDLs), and 

Methodllnstrument Detection Limits (MDUIDLs) 
Fixed Laboratory Analyses for TCL Organics, TAL Metals, and Dioxins and Furans 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Analytical Parameter 

Total HpCDF 

OCDF 

NOTES: 

Data source for all parameters except dioxinslfurans is Tetra Tech NUS (August 1998). 

Data Source for dioxinslfurans is laboratory analytical results of soil samples collected in 1999. 

For dioxinslfurans, the lowest MDL for each analyte is shown. The actual MDL for each sample is dependent on 
the moisture content of the sample. Only soil samples were analyzed for dioxinslfurans. 

* Compound was detected in all samples and the lowest detected concentration is shown. 

NA = Not available. 

Aqueous Soil 
CRQUCRDL 

N A 

N A 

CRQUCRDL 

mglkg 

N A 

N A 

IDUMDL 

N A 

N A 

IDUMDL 

~ g l g  

0.25 

0.42 



Table 3-6 
Summary of Surface Soil Samples Collected at Site 12 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sample ID 
012SS01 

012SS02 

012SS03 

012SS04 

012SS05 

012SS06 

012SS07 

012SS08 

012SS09 

012SS10 

012SS11 

012SS14 

012SS15 

012SS16 

012SS17 

012SS18 

Comments 
Blind duplicate sample sent for offsite analysis, labeled 012SS13 

Blind duplicate sample sent for offsite analysis, labeled 012SS12 

Onsite lab problems prevented TPH-GRO analysis 
Onsite lab problems prevented TPH-GRO analysis. SVOC and Pest./PCB 
analyses inadvertently not performed. Dioxin analysis inadvertently performed. 
Onsite lab problems prevented TPH-GRO analysis 

Onsite lab problems prevented TPH-GRO analysis 

Onsite lab problems prevented TPH-GRO analysis 

Onsite 

BTEX 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TCL 
VOCs 

X 
X 

X 

X 

X 

X 

X 

X 

X X X  

X 

X 

X 

X 

X 

X 

X 

TPH 
(GRO) 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

TCL 
SVOCs 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

Laboratory 
TPH 

(DRO) 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

Offsite, Fixed 
TCL 

PesticideslPCBs 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

Base Laboratory 
TAL 

Metals + CN 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TOC 
X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Oil & 
Grease 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

Dioxins1 
Furans 

X 

X 





b 

Table 3-7 
Summary of Subsurface Soil Samples Collected at Site 12 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sample ID 
01 2SBO5-01 

01 28805-04 

01 28805-07 

012SB14-01 

01 2SB14-04 

01 28814-07 

012SB15-01 

012SB1 5-04 

01 2881.5-07 

012SB16-01 

01 2SB16-04 

012SB16-07 

Sample 
Depth 

(ft. BGS) 
1-2 

4-5 

7-8 

1-2 

4-5 

7-8 

1-2 

4-5 

7-8 

1-2 

4-5 

7-8 

Onsite 

BTEX 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Comments 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal, because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal, because no compounds detected by onsite lab above 
action concs. 
Onslte lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offs~te anal. because no compounds detected by onsite lab above 
action concs. 
Onslte lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onslte lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 

TCL 
VOCs 

TPH 
(GRO) 

Laboratory 
TPH 

(DRO) 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TCL 
SVOCs 

Offsite, Fixed Base 
TCL 

PesticideslPCBs 

Laboratory 
TAL 

Metals + CN TOC 
Oil & 

Grease 
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Table 3-7 
Summary of Subsurface Soil Samples Collected at Site 12 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sample ID 
01 2SB16-09 

012SB17-01 

012SB17-04 

012SB17-07 

012SB18-01 

012SB18-04 

012SB1 8-07 

Sample 
Depth 

(ft. BGS) 
9-1 0 

1-2 

4-5 

7-8 

1-2 

4-5 

7-8 

Onsite 

BTEX 
X 

X 

X 

X 

X 

X 

X 

Comments 
Onsite lab problems prevented TPH-GRO analysis. Samplenot sent. 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal. because no compounds detected by onsite lab above 
action concs. 
Onsite lab problems prevented TPH-GRO analysis. Sample not sent 
for offsite anal, because no compounds detected by onsite lab above 
action concs. 

TPH 
(GRO) 

Laboratory 
TPH 

(DRO) 
X 

X 

X 

X 

X 

X 

X 

TCL 
VOCs 

TCL 
SVOCs 

Offsite, Fixed Base 
TCL 

PesticideslPCBs 

Laboratory 
TAL 

Metals + CN TOC 
Oil & 

Grease 



Table 3-8 
Summary of Direct Push Groundwater Samples - Onsite Laboratory Analysis 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sample ID 

012GW01-10 

012GW02-10 

*Estimate of water table depth interval based on the degree of saturation observed in recovered direct-push soil samples. 
-- - 

Approx. Depth Interval of 
Drive Point Well Screen (tl bgd) 

10-1 1 

10-1 1 

Approximate Water Table 
Depth Range (ft bgd)* 

9-1 0 

9-1 0 

BTEX 
X 

X 

TPH 

(GRO) 
X 

X 

TPH 

(DRO) 
X 

X 

Comments 

Blind duplicate sample analyzed, labeled 012GW22-10. 



Table 3-9 
Summary of Temporary and Permanent Monitoring Well Groundwater Samples 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sample 
ID 

012TWo1 

012MW01 

012MW02 

012MW03 

012MW04 

All analyses performed by offsite, fixed-base laboratory. 

TCL 
VOCs 

X 

X 

X 

X 

X 

TCL 
SVOCs 

X 

X 

X 

X 

X 

TCL 
PesticideslPCBs 

X 

X 

X 

X 

X 

TAL 
Metals + CN 

X 

X 

X 

X 

X 

Nitrate 
X 

X 

X 

X 

X 

Sulfate 
X 

X 

X 

X 

X 

Comments 

Blind duplicate sample collected and analyzed 
labeled 012MW05. 



Table 3-10 
Summary of Sediment and Surface Water Samples Collected at Site 12 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sample ID 

Onsite Laboratory 

Sediment Samples 
BTEX Comments 

Offsite, Fixed Base Laboratory 

012SD01 

01 2SD02 

012SD03 

TPH 
(GRO) 

TCL 
VOCs 

x 

x 

x 

TPH 
(DRO) 

x 

x 

x 

Surface Water Samples 

TCL 
SVOCs 

x '  

x 

x 

x 

x 

x 

012sw01 

01 2SW02 
01 2SW03 

TCL 
PesticideslPCBs 

x 

x 

x 

x 

X 
X 

x 

x 

x 

x 

X 
X 

TAL 
Metals + CN Nitrate Sulfate 

X 

X 

X 

x 

X 

X 

Oil & 
Grease 

Blind duplicate sample collected and analyzed, 
labeled 012SD04. Onslte lab problems prevented 
TPH-GRO analysis. 
Onsite lab problems prevented TPH-GRO 
analysis. 

Onsite lab problems prevented TPH-GRO 
analysis. 

x 

X 

X 

x 

X 
X 

x 

X 
X 

x 

X 

X 

x 

X 

X 

Blind duplicate sample collected and analyzed. 
labeled 012SW04. 



Table 3-1 1 
Screening Phase Action Concentrations for Samples 

Analyzed by the Onsite Laboratory 
Site 12 RI, MCAS Cherry Point 

Analyte 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (total) 

TPH-GRO (50301801 5B) 

TPH-DRO (35501801 5B) 

Action Concentrations 
for Soils and Sediment 

(mglkg) 

0.0056 

7.275 

5.83 

4.958 

10 

40 

Action Concentrations for 
Groundwater and Surface Water 

(mglL) 

0.001 

1 

0.029 

0.53 

NIA 

NIA 



Table 3-12 
Numbers and Types of Field QAIQC Samples 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Sample Type (1) 
Field Duplicate 

Equipment Rinsate Blank 

Field Blanks 

Trip Blanks 

NOTES: 
The QNQC samples were collected in accordance with EPA Region IV guidance, specifically "Environmental Investigations 

Standard Operating Procedures and Quality Assurance Manual", EPA Region IV, May 1996. 

(1) See Section 3.3 for definitions of the various QNQC samples. 

(2) Sample ID in parentheses indicates which regular sample was duplicated. 

No. of  Samples 

6 

2 

1 

4 

Sample IDS (2) 

012SS12 (012SS07), 012SS13 
(012SS01), 01 2GW22-10 (01 2GW02-1 O), 
012MW05 (012MW01), 012SD04 
(012SD01), 012SW04 (012SW01) 

01 2RBO1,012RB02 

012FB01 

01 2TB01,012TB02,012TB03,012TB04 

Analyses Performed 

VOCs, SVOCs, PesticidesIPCBs, 
Metals + CN, Oil & Grease (soils, 
sediments), TOC (soil), nitratelsulfate 
(aqueous) 

VOCs, SVOCs, PesticidesIPCBs, 
Metals + CN, Oil & Grease 

VOCs 

VOCs 











4 Physical Characteristics 

This section describes the physical characteristics of both the regional and the site-specific 
setting of Site 12. Respectively, Sections 4.1 through 4.4 below discuss regional 
physiography, climate, and surface-water hydrology (4.1); site topography and drainage 
(4.2); geology and hydrogeology (4.3); and site ecology (4.4). 

4.1 Regional Physiography, Climate, and Surface Water 
Hydrology 

MCAS Cherry Point is located in the Tidewater region of the Atlantic Coastal Plain 
Physiographic Province, just north of the town of Havelock, North Carolina, in southeastern 
Craven County (Figure 41). The topography of this portion of the Coastal Plain Province is 
relatively flat. Surface elevations range from sea level to about 50 ft  above mean sea level 
(amsl) with an average elevation of 20 ft  arnsl. Coastal areas are of generally low relief and 
swampy, and characterized by large tidal streams and their tributaries. The area 
encompassing MCAS Cherry Point lies in the Neuse River drainage basin, which is one of 
two major river basins that flow into Pamlico Sound. Average inflow into the Neuse River 
estuary is about 6,100 cubic ft  per second (cfs). 

MCAS Cherry Point is bounded on the north by the Neuse River; on the west by a boundary 
line approximately %-mile west of Slocum Creek, on the east by Hancock Creek, and on the 
south by North Carolina Highway 101 (Figure 42). Drainage across the air station is 
directed to one of the surface-water bodies by a series of storm sewers, drainage ditches, 
and tributaries. Some tidal influences are likely in Slocurn Creek and Hancock Creek. 
Slocurn Creek and Hancock Creek are classified as Class SC estuarine water by the NCDENR. 
These waters are suitable for fish and wildlife, and secondary recreation (i.e., no swimming). 

The area's climate is warm and humid with short, mild winters and long, hot summers. 
Winter temperatures average 46°F and those in summer average 77°F. Precipitation is not 
evenly distributed, with the greatest monthly precipitation occurring during July, August, 
and September. In the other rn~nths, rainfall averages 3 t~ 4 inches per man&, Recharge t~ 
the surficial aquifer system is from precipitation. Average precipitation for the Coastal Plain 
is approximately 50 inches per year (Giese, Eimers, and Coble, 1997). The generalized water 
budget for the coastal plain includes evapotranspiration of about 33 inches/ year, recharge 
to the water table aquifer of about 12 inches/year, and overland runoff to streams of about 
5 inches/year. Of the 12 inches/ year of recharge to the water table aquifer, approximately 
11 inches/year moves laterally and discharges to streams; the remaining 1 inch/year or less 
moves vertically downward through confining units into deeper confined aquifers (Giese, 
Eimers, and Coble, 1m. 
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Site Topography and Drainage 
The topography at MCAS Cherry Point is relatively flat. The land surface across the facility 
slopes generally east to west toward Slocm C& Land-surface elevations range from 25 M 
amsl near Roosevelt Boulevard to approximately 1 ft  amsl at Slocum Creek Typical 
elevations are generally between 20 and 25 f t  amsl, with a few topographic highs between 25 
and 29 ft amsl. Elevations dong the surface water drainage features that border much of the 
Air Station are generally between 1 and 5 ft  amsl. 

Site 12 is located along the south-central portion of Runway 28, an east-west trending 
runway along the eastern edge of the air station. The runway is bordered by grassy areas to 
the north, south* and eastr with dense woods beyond the grass. The runway represents a 
topographic high in the immediate area, with the ground surface sloping away gently to the 
north and east, and more rapidly to the south. Hancock Creek is located approximately 
700 ft east of the eastern edge of Runway 28. At Site 12, ground surface elevations range 
from about 20 to 24 ft  amsl. 

With the exception of runoff captured by the trench drain surrounding the concrete burn pit 
at Site 12, the majority of surface runoff flows southward across the asphalt runway into a 
mowed grassy area south of the runway that includes a broad swale (see Figure 2-2). The 
swale forms a drainage way oriented east to west paralleling the runway about 75 ft south 
of the runway edge. This male is broad and shallow and receives any runoff entering the 
grassy area. The swale drains to the west, where it eventually becomes a well-defined ditch 
and joins a more substantial drainage ditch approximately 300 ft west of the oil/water 
separator, Flow in this larger ditch, which receives drainage from ~ ? w r  runway areas, is in 
an easterly direction until it is joined by the smaller drainage ditch coming from Site 12. The 
larger drainage ditch typically carries water and flows south and east through a series of 
ponds in a swampy area, ultimately discharging into Hancock Creek Hancock Creek flows 
north to the Neuse River. 

Much of the swale at the site is typically dry, although a lower portion near its eastern 
extent contains water for longer periods of time, likely due to ponding of runoff. The wetter 
area near tbe eastern portion of f ie  swale is about 40 by 75 ft. The mowed grass slope on the 
south side of the swale initially increases in elevation to a pine-tree line and then drops in 
elevation down to a forested swampy area. 

:!{ *y&ry-< 

4.3 Geology and Hydrogeology A f s a ~ 4 $ A F 2  ,A 

4.3.1 General Regional Geologic and Hydrogeologic Framework 
The r e~ona l  geologic and hydrogeologic framework for North Carolina presented here is 
based principally on information compiled and developed as part of the United States 
Geological Survey (USGs)rs RegionaI Aquifer-System Analysis. The Tidewater region of the 
Coastal Plain Physiographic Province of North Carolina is underlain by an eastward 
tluckening wedge of mc~molidated gavel  smd d t ,  and clay with scattered be& of shells 
and loosely consolidated beds of limestone, sandy limestone, and shell limestone (Winner 
and Coble, 1996). The sedimentary sequence ranges in age from Quaternary to Cretaceous, 
and reaches 10,000 ft in thickness at the Atlantic coast. The lower sedimentary sequence is 
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predominantly non-marine deltaic and consists of discontinuous and heterogeneous sand 
and clay sequences. The upper sequences are predominantly marine in origin and include 
nearshore and estuarine deposits. The sedimentary deposits overlay pre-Cretaceous 
crystalline basement rock. Historical Coastal Plain sedimentation and deposition were 
controlled by fluctuations in sea level on a subsiding continental margin. 

The North Carolina Coastal Plain sediment wedge generally dips gently to the southeast 
and is undeformed for the most part. The average structural dip of the oldest and deepest 
deposits is approximately 40 ft/mile whereas the youngest and shallowest deposits have an 
average structural dip of less than 3 ft/mile (Meng and Harsh, 1988). Differential subsidence 
produced a series of gently dipping regional structural highs and lows, known as arches 
and embayments (or basins). The axes of these structures trend easterly or southeasterly and 
include the Cape Fear Arch in southern North Carolina, an unnamed positive structure near 
MCAS Cherry Point parallel to the Neuse River, the Albermarle Embayment north of 
Albermarle Sound, and the Norfolk Arch in southeastern Virginia (Winner and Coble, 1996). 

Near MCAS Cherry Point, the Coastal Plain sediments are estimated to be approximately 
2,500 ft thick (Lloyd and Daniel, 1988). The eastward dipping sediments consist of 
unconsolidated marine, alluvial, and lagoonal deposits of sand, silt, clay, shell, and 
limestone. A generalized stratigraphic column for the North Carolina Coastal Plain is 
presented in Figure 4-3. Both geologic (i.e., time-stratigraphic) units and corresponding 
hydrostratigraphic units are presented. A regional hydrogeologic cross-section of the North 
Carolina Coastal plain is shown as Figure 4-4. 

Based on the generalized regional stratigraphic column (Eimers, Daniel, and Coble, 1994), 
geologic units present beneath MCAS Cherry Point, from youngest to oldest, include: 

Holocene (Recent) and Pleistocene undifferentiated deposits 
Pliocene Yorktown Formation 
Miocene Pungo River Formation 
Oligocene River Bend Formation 
Eocene Castle Hayne Limestone 
Paleocene Beaufort Formation 
Upper Cretaceous Peedee Formation, Black Creek/Middendorf Formation, and Cape 
Fear Formation 

Corresponding to the regional formations are 17 hydrostratigraphic units present 
beneath the Air Station: nine aquifers separated by eight confining units (Eimers, Daniel, 
and Coble, 1994). Of these regional hydrostratigraphic units, the youngest five aquifers are 
most relevant to RI activities at MCAS Cherry Point, as the shallower aquifers are more 
likely to be potentially affected by historical operations and the confined Castle Hayne 
aquifer is used as a water supply source. The hydrostratigraphic units, from youngest to 
oldest, include: 

Holocene to Pleistocene Surficial Aquifer 
Late Pliocene Yorktown Confining Unit 
Pliocene Yorktown Aquifer 
Late Miocene Pungo River Confining Unit 
Miocene Pungo River Aquifer 
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Early Miocene Upper Castle Hayne Confining Unit 
Oligocene to Miocene Upper Castle Hayne Confining Aquifer 
Eocene to Oligocene Lower Castle Hayne Confining Unit 
Eocene Lower Castle Hayne Aquifer 
Paleocene Beaufort Confining Unit 
Paleocene Beaufort Aquifer 
Late Upper Cretaceous Peedee Confining Unit 
Late Upper Cretaceous Peedee Aquifer 
Upper Cretaceous Black Creek Confining Unit 
Upper Cretaceous Black Creek Aquifer 
Upper Cretaceous Upper Cape Fear Confining Unit 
Upper Cretaceous Upper Cape Fear Aquifer 
Cretaceous Lower Cape Fear Confining Unit 
Cretaceous Lower Cape Fear Aquifer 

4.3.2 Regional Geologic and Hydrostratigraphic Unit Description 
This section describes the regional geologic and hydrostratigraphic units beneath the 
Tidewater Region of the North Carolina Coastal Plain. A greater emphasis is placed on the 
uppermost (i.e., youngest) hydrostratigraphic units (Surficial Aquifer through the Castle 
Hayne Aquifer) and their corresponding geologic units. These units make up the uppermost 
400 to 500 ft beneath MCAS Cherry Point and are the units most likely impacted by site 
operations. Although some of the deeper aquifers are much more transmissive than the 
upper aquifers, they are generally brackish and require treatment prior to potable or 
industrial use. It is unlikely for the area's deeper aquifers to be indiscriminately used as a 
water supply. Additionally, these deeper aquifers are separated from potential contaminant 
sources by a substantial cumulative thickness of aquifers and confining units. 

4.3.2.1 Surficial Aquifer 
The surficial aquifer consists primarily of Quaternary-age post-Yorktown Formation 
deposits. In the Tidewater Region of the Coastal Plain, these sediments were deposited 
under shallow marine or estuarine conditions. These sediments consist of fine sand, silt, 
clay, shell, and peat beds, with scattered deposits of coarser-grained material of relic beach 
ridges and floodplain alluvium. Post-Pliocene sediments in Craven County have been 
identified by the USGS to include the Pleistocene Flanner Beach and James City Formations 
(Winner and Coble, 1996). 

The surficial aquifer is recharged from rainfall, and is the source of recharge to the 
underlying confined aquifers as well as base flow to streams. Recharge to the surficial 
aquifer is largely dependent on soil infiltration rates. In Craven County, soils are generally 
moderately poor to poorly drained clay, cIay loam, and sandy clay with soil permeability of 
0.06 to 2 inches per hour. Recharge rates for the surficial aquifer range from 12 to 20 inches/ 
year (Giese, Eimers, and Coble, 1997). The average recharge rate for the Coastal Plain of 
North Carolina used in the USGS groundwater flow model is 12 inches/year (Winner and 
Coble, 1996). 

The distribution of permeable material is dependent on the percentage of sand in the 
surficial aquifer. In eastern Craven County, the percentage of sand in the surficial aquifer is 
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generally between 70 and 90. The estimated average horizontal hydraulic conductivity of 
the surficial aquifer is 29 feet per day (ft/d) (Winner and Coble, 1996). 

4.3.2.2 Yorktown Confining Unit 
The Yorktown confining unit underlies the surficial aquifer and serves as a hydrogeologic 
barrier to the underlying Yorktown Aquifer. The confining unit consists largely of clay and 
sandy clay that locally includes beds of fine sand or shells. These confining sediments 
comprise the youngest beds of the Yorktown Formation. The average thickness of the 
Yorktown confining unit is about 22 ft (Winner and Coble, 1996). 

4.3.2.3 Yorktown Aquifer 
The Yorktown Aquifer is comprised of sediments of the Pliocene Yorktown Formation. The 
Yorktown Aquifer and Yorktown Confining Unit pinch out in western Craven County. This 
hydrostratigraphic unit is present under MCAS Cherry Point, but thins westward and is 
absent in most of the southern half of the coastal plain. Composed predominantly of fine 
sand, silty/clayey sand, and clay, the Yorktown Aquifer is characterized by shells and shell 
beds throughout, reflective of marine and near-marine depositional environments. The fine 
sand is the dominant aquifer material, comprising generally between 70 and 80 percent of 
the Yorktown Aquifer in Craven County. The average estimated hydraulic conductivity of 
the aquifer is approximately 22 ft/day. The USGS estimated the transmissivity of the aquifer 
in Craven County to be approximately 500 ft*/day. In Craven County, the aquifer is fresh, 
with chloride concentrations less than 250 mg/L. 

4.3.2.4 Pungo River Confining Unit 
The upper clay beds of the Pungo River Formation and lowermost clays of the Yorktown 
Formation comprise the Pungo River Confining Unit. These sediments overlay the Pungo 
River Aquifer. The confining unit contains less than 10 percent sand with an average 
thickness of 55 ft (Winner and Coble, 1996). 

4.3.2.5 Pungo River Aquifer 
The permeable sediments of the upper and middle Miocene Pungo River Formation 
comprise the Pungo River Aquifer. The aquifer consists of fine- to medium-grained marine 
sand with considerable phosphate content. Based on fossil content, these sediments were 
deposited in an offshore setting, with some coarse sand beds representative of nearshore or 
estuarine environments. In eastern Craven County, the aquifer is about 90 percent sand. The 
western extent of the aquifer lies about 10 miles west of MCAS Cherry Point, and averages 
about 15 ft in thickness near its western limits. In the western portions of Craven County, 
where the Yorktown aquifer is absent, the Pungo River aquifer is directly overlain by the 
surficial aquifer. The average estimated hydraulic conductivity of the Pungo River aquifer is 
32 ft/day (Winner and Coble, 1996). Recharge to the aquifer is through leakage through the 
upper confining unit from the Yorktown Aquifer, with upward discharge to major stream 
valleys. Near the western limits of the aquifer, the Neuse River may cut into the Pungo 
River Aquifer. 
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4.3.2.6 Castle Hayne Confining Unit 
Regionally, the Castle Hayne confining unit and Aquifer are considered one 
hydrostratigraphic unit. In the vicinity of the MCAS Cherry Point, the USGS has subdivided 
this unit into an upper and lower Castle Hayne confining unit and upper and lower Castle 
Hayne Aquifer. For the purpose of this regional description of the hydrostratographic units 
of the North Carolina Coastal Plain, the Castle Hayne is not subdivided. 

The Castle Hayne confining unit consists of clay, sandy clay, and clay with sandy streaks. 
The average thickness of the confining clays is 14 ft. In some areas, the confining unit 
contains sufficient sand to allow significant leakage between the Castle Hayne and the 
overlying aquifers (Winner and Coble, 1996). 

4.3.2.7 Castle Hayne Aquifer 
The Castle Hayne Aquifer consists of the Eocene Castle Hayne Limestone and rocks of the 
Oligocene River Bend Formation. The aquifer is predominantly limestone and sand with 
minor amounts of clay. These sediments were deposited under marine conditions and 
include shell, dolomitic, and sandy limestones. The limestone varies from loosely 
consolidated to hard and recrystallized. The fine- to coarse-grained sand beds vary in 
carbonate content. Clay marl beds, when present, are generally less than 10 ft thick. Clay is 
also present as matrix material in sand and limestone beds. The aquifer typically consists of 
alternating beds of limestone, sandy limestone, and sand. In the lower part of the aquifer, 
sand is the dominant aquifer material. The average thickness of the Castle Hayne Aquifer is 
178 ft (Winner and Coble, 1996). 

The Castle Hayne Aquifer is the most productive aquifer in this area of the North Carolina 
Coastal Plain, with permeable material generally greater than 80 to 90 percent of the total 
aquifer thickness. Chloride concentrations greater than 250 mg/L occur in groundwater of 
the Castle Hayne Aquifer east of Cherry Point. The hydraulic conductivity of the aquifer 
varies significantly, with a range from 15 ft/d where the aquifer is relatively thin and sandy 
to 200 ft/day where the aquifer is thick and composed of permeable limestone. The average 
hydraulic conductivity estimated for the entire aquifer is 65 ft/day (Winner and CobIe, 
1996). 

4.3.2.8 Beaufort Confining Unit 
Underlying the Castle Hayne Aquifer, the Beaufort Confining Unit consists of clay, silt, and 
sandy clay of the uppermost Beaufort Formation. In some areas the confining unit contains 
distinct clay with interlayered bed of fine sand or silt. The average thickness of the confining 
unit is 24 ft. 

4.3.2.9 Beaufort Aquifer 
The Beaufort Aquifer consists of dark green and gray, fine- to medium-grained glauconitic 
sand, clayey sand, and clay beds of the Paleocene Beaufort Formation. The sediments are 
marine in origin with some shell and limestone beds. The Formation lies unconformably on 
Cretaceous beds and is also unconformably overlain by the younger sediments. The average 
thickness of the aquifer is 60 ft (Winner and Coble, 1996). The estimated average hydraulic 
conductivity for the aquifer is about 35 ft/day. Groundwater in the Beaufort Aquifer is 
brackish (chloride concentrations greater than 250 mg/L) underneath most of Craven County. 
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4.3.2.10 Peedee Confining Unit 
The Peedee confining unit underlying the Beaufort Aquifer consists of clay, silty clay, and 
sandy clay of late Cretaceous and early Tertiary age. The identification of the confining unit 
is based largely on head differences across the clay layer and on chloride concentrations that 
differed by several milligrams per liter above and below the clays. The average thickness of 
the confining unit is 25 ft. 

4.3.2.1 1 Peedee Aquifer 
The Peedee Aquifer consists of fine- to medium-grained sand interbedded with gray to 
black marine clay and silt. Shells are common and the sand beds contain glauconite and are 
typically greenish gray. Interbeds of consolidated calcareous sandstone and limestone are 
present in some areas. The average aquifer thickness is 146 ft (Winner and Coble, 1996). 

4.3.2.12 Black Creek Confining Unit 
The Black Creek confining unit is composed of clay, silty clay, and sandy clay of the upper 
Black Creek Formation. The average thickness of the confining unit is 45 ft (Winner and 
Coble, 1996). 

4.3.2.13 Black Creek Aquifer 
The late Cretaceous sediments of the Black Creek Formation comprise the Black Creek 
Aquifer. These lagoonal to marine sediments consist of thinly laminated gray to black clay 
interlayered with gray to tan sands. The Black Creek sediments are characteristically 
organic-rich, and contain shell material and glauconite. The Black Creek Aquifer also 
includes sediments of the underlying and inter-fingering Middendorf Formation. The 
Middendorf Formation consists of fluvial fine- to medium-grained, sand and silty clay beds, 
coarse channel sand, and thin laminated beds of sand and clay. The light tan, white, and red 
sands with kaolinitic clay fragments scattered throughout exhibit crossbedding, pinchouts, 
and lenses. In central Craven County, the Black Creek Aquifer is as much as 400 ft thick and 
is brackish in eastern Craven County. The aquifer contains as much as 60 percent sand with 
an average hydraulic conductivity of 28 ft/day (Winner and Coble, 1996). 

4.3.2.14 Upper Cape Fear Confining Unit 
The Upper Cape Fear Confining Unit consists of sediments of the Middendorf Formation 
and uppermost Cape Fear Formation. These sediments include a continuous sequence of 
clay, silty clay, and sandy clay. The average thickness of the confining unit is 48 ft (Winner 
and Coble, 1996). 

4.3.2.15 Upper Cape Fear Aquifer 
Permeable zones of the upper Cape Fear Formation comprise the Upper Cape Fear Aquifer. 
Based on hydraulic head differences, two hydrologic units have been identified in the Cape 
Fear Formation: the Upper Cape Fear Aquifer and the Lower Cape Fear Aquifer. The Upper 
Cape Fear Aquifer consists of alternating beds of sand and clay. Some of these nearshore 
marine sediments are gradational from sand to clay and other beds contain thin conglom- 
erates of quartz pebbles or mudstone fragments. The sands of the upper Cape Fear 
Formation comprise about 60 percent of the sediments, are poorly sorted, and range from 
very fine sand to gravel. The hydraulic conductivity of the aquifer ranges from about 
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25 ft/day to 50 ft/day, and averages 30 ft/day. The average thickness of the Upper Cape 
Fear Aquifer is 100 ft/d (Winner and Coble, 1996). Freshwater is not present in the Cape 
Fear Aquifer underlying Craven County. The 10,000-mg/L chloride isochlor lies just 
southeast of Craven County near the coast. 

4.3.2.16 Lower Cape Fear Confining Unit 
Clay and sandy clay beds of the Cape Fear Formation form the Lower Cape Fear confining 
unit. With the exception of the extreme western limits of the formation near the Fall Line, 
these clay beds are continuous and contribute to hydraulic head differences between the 
Upper and Lower Cape Fear Aquifers. This confining unit is more than 75 ft thick 
throughout the eastern quarter of the Coastal Plain (Winner and Coble, 1996). 

4.3.2.17 Lower Cape Fear Aquifer 
Lower sand beds of the Cape Fear Formation comprise the Lower Cape Fear Aquifer. These 
sand beds pinch out against bedrock to the west near the Fall Line. The grain size of the 
sand beds ranges from fine to coarse. The thickness of the aquifer ranges from a few ft near 
the Fall Line to 400 ft downdip at the coast. The average thickness for the aquifer is 175 ft. 
Sand averages about 58 percent of the aquifer material. In western Craven County, clay 
dominates the Lower Cape Fear Formation. Hydraulic conductivity estimates for the aquifer 
range from 20 to 75 ft/day and averages 34 ft/day. The Lower Cape Fear Aquifer contains 
freshwater only at its westernmost extent. In Craven County, chloride concentrations are 
generally greater than 10,000 mg/L. 

4.3.3 Regional Water Usage 
The primary source of water for municipal, residential, and agricultural use in the vicinity of 
MCAS Cherry Point is from the aquifers of the Coastal Plain of North Carolina. Total 
groundwater withdrawals from the Coastal Plain aquifers in .North Carolina are estimated 
to be more than 250 million gallons per day (MGD) (Giese, Eimers, and Coble, 1997). As a 
result of the extensive use of groundwater and the potential impacts from overpumping of 
the aquifers, the North Carolina Division of Water Resources has established Capacity Use 
Area #1 under the Water Use Act of 1967. Capacity Use Area #1 encompasses portions of 
seven counties in the central North Carolina Coastal Plain. The Cherry Point area of Craven 
County is within the southern limits of Capacity Use Area #l. The Capacity Use Program 
requires permits for water users in excess of 100,000 gallons per day within Capacity Use 
Area #1 to ensure protection of water resources through the monitoring and reporting of 
pumping rates and water levels, as well as the evaluation of groundwater withdrawal 
impacts. The North Carolina Division of Water Resources has recently proposed revision of 
the Capacity Use Area #1 to include the Central Coastal Plain Capacity Use Area. This 
proposed revision would significantly enlarge Capacity Use Area #1 to encompass 15 North 
Carolina counties. 

The most important aquifer in the vicinity of MCAS Cherry Point in Capacity Use Area #1 is 
the Castle Hayne Aquifer, which can yield very large quantities of potable water. Within 
Capacity Use Area #1, greater than 50 percent of the groundwater use is for mining, 
followed by use for public supplies. The majority of surface water use is for industrial 
purposes. Table 4-1 summarizes water usage in Capacity Use Area #l. 
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Based on water use summary tables published in the annual report for Capacity Use 
Area #1 (May 1998 to May 1999), total permitted water use in Craven County was 
68.276 MGD with actual use reported at 19.205 MGD. Permitted groundwater use in Craven 
County is 17.758 MGD, with actual withdrawals reported to be 4.552 MGD. Permitted 
surface water use in Craven County is 52 MGD, with actual withdrawals reported at 
14.652 MGD. 

The largest permitted groundwater users in Craven County include MCAS Cherry Point 
(8 MGD), City of Havelock (2 MGD), Vanguard Farms Inc. (2 MGD), CWS Systems Inc. 
(1 MGD), and First Craven Sanitary District (0.8 MGD). All of these withdrawals are from 
supply wells screened in the Castle Hayne Aquifer. The single largest surface-water user in 
Craven County is Weyerhaeuser Company with withdrawals of 50 MGD for industrial use. 

4.3.4 Site Specific Geology and Hydrogeology 
The nature of the subsurface at MCAS Cherry Point is based on investigations conducted by 
the USGS, previous installation restoration program studies, and from site soil borings and 
monitoring wells. The subsurface described in this section is focused on hydrostratigraphic 
units (i.e., aquifers and confining units) since the critical considerations in characterizing 
environmental impacts from site operations are the identification of individual units of 
similar hydraulic properties and the demonstrated degree of confinement of the defined 
aquifers. Although aquifer or confining unit boundaries may or may not coincide with 
stratigraphic (geologic time) unit boundaries, stratigraphic time boundaries are generally 
not critical in RIs. The intent of the RI, with respect to hydrogeologic conditions, is to 
determine the transport mechanisms, fate, and risk of contaminants in the subsurface, which 
requires determining the hydraulic characteristics of the subsurface material. 

The aquifers beneath MCAS Cherry Point are made up of imperfectly connected sand 
bodies or lenses. Any one of the sand bodies may have only localized extent and, for short 
periods of time, may act under stress (i.e., pumping) as a distinct hydraulic unit or may 
exhibit static potentiometric surfaces that vary from other sand bodies or lenses. On a 
facility-wide scale, however, these sand units may be linked together to form aquifers, 
which may be distinguished from one another based on several factors: 

1. Significant differences in static potentiometric surfaces across the confining units that 
separate the aquifers; 

2. Evidence of transmission of drawdown effects (under pumping conditions) indicating 
lateral or vertical connection; 

3. Evidence of a lack of transmission of drawdown effects across units separated vertically 
by confining units; and 

4. Water quality similarities within an aquifer and potential water quality differences 
across confining units. 

The confining units separating the site-wide aquifers consist of clay and silt layers 
containing varying amounts of sand. The layers may be thin and/or interlayered 
throughout the unit. In some cases the confining units may be considered leaky confining 
units and/or may not be laterally continuous across all of MCAS Cherry Point. 
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Appendix A contains lithologic descriptions from monitoring-well borings drilled and 
logged during the 1991 field investigation as well as the lithologic descriptions from the 
Site 12 RI soil borings. Appendix B contains well-construction diagrams for monitoring 
wells installed during the 1991 field investigation and the well-construction diagram for the 
temporary well installed as part of the RI at Site 12. 

4.3.4.1 Site 12 Geology and Hydrogeology 
The USGS has conducted several studies of the hydrogeology at MCAS Cherry Point. A 
description of MCAS Cherry Point geology and hydrogeology as described by the USGS is 
presented to provide an overview of available information and characteristics of the 
hydrostratigraphic units at the MCAS. 

While developing a quasi three-dimensional finite-difference groundwater-flow model and 
while analyzing the hydrogeologic framework of MCAS Cherry Point, the USGS evaluated 
geophysical and lithologic well log data from 30 wells and water-level data from oil test 
wells, water supply wells, and observation wells. The subsurface materials evaluated by the 
USGS investigations and supported by site borings are separated into the following aquifers 
and respective confining units: Surficial Aquifer, Yorktown Aquifer, Pungo River Aquifer, 
upper Castle Hayne Aquifer, and lower Castle Hayne Aquifer. Deeper aquifers are not 
addressed in this site-specific discussion because the depth and separation of these aquifers 
from contaminant sources by a series of confining units, as well as the brackish water 
quality of the deeper aquifers, preclude the potential for significant impacts to these deeper 
aquifers. 

A cross-section of the hydrostratigraphic units is presented to illustrate the hydrogeologic 
framework underlying MCAS Cherry Point. The cross-section location is illustrated in 
Figure 4-5 and the cross-section is presented in Figure 4-6. A description for each of the 
hydrostratigraphic units is presented below. 

Surficial Aquifer. The USGS identified the surficial aquifer materials at MCAS Cherry Point 
as the Flanner Beach Formation (Murray and Keoughan, 1990). The surficial aquifer consists 
of unconsolidated and interfingering beds of fine sand, silt, clay, shell and peat beds, with 
scattered coarse-grained sands. 

The direct-push soil boring activities performed as part of the RI allowed a more-specific 
examination of the shallow sediments at Site 12. The following general observations were 
compiled from an examination of the lithologic logs from the 10 soil borings completed 
during the RI: 

At each drilling location, a topsoil layer was noted within a range of 0 to l-ft bgs. This 
topsoil layer was dark brown to black in color and consisted of organic-rich matter that 
included plant rootlets and decaying grass. This layer was typically soft and moist. 

A silty sand unit was encountered from approximately 1 to 4 ft bgs on average. This silty 
sand was light brown in color and at some locations included a minor amount of clay or 
very fine silt component. These silty sands were primarily in a loose state of 
compactness. 
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A layer of medium sand was observed below the silty sand unit across the entire site to 
the maximum depth of drilling (greater than 12 ft). This medium sand included varying 
amounts of coarse and fine sand grains depending on the location of each boring. The 
medium sand layer was light brown to beige in color and exhibited a faint yellowish 
tinge in direct sunlight. The material was loose to compact above the water table and 
loose in the saturated groundwater zone. Below the water table, the sand color 
transitioned to a grayish brown. The medium sand was interpreted to represent a 
marine sand deposit. 

The water table was encountered at a depth of approximately 11 ft bgs in the direct-push 
soil borings, with the upper limit of the transition zone occurring near 10 ft bgs. 

The thickness of the Surficial Aquifer at the air station ranges from 31 to 68 ft (Eimers, 
Daniel, and Coble, 1994). In the vicinity of Runway 28 and Site 12, the thickness of the 
surficial aquifer is about 35 ft. Throughout the air station, surficial aquifer sediments are 
estimated to be 70-to 90-percent sand, although the sand is mostly fine grained with silt and 
clay. Consequently, the hydraulic conductivity of the surficial aquifer at MCAS Cherry 
Point is estimated to be about 10 ft/day. The results of rising-head slug tests conducted in 
numerous monitoring wells at the air station indicate that the horizontal hydraulic 
conductivity of the surficial aquifer ranges between 1 and 118 ft/day, and averaged 
14 ft/day. Based on data from the four monitoring wells at Site 12, a hydraulic gradient of 
0.0033 and an average groundwater flow velocity of 56 ft/year was determined for Site 12 in 
1991 (Halliburton NUS, June 1993). 

Groundwater levels in wells screened within the surficial aquifer at Site 12 were measured 
during the RI field investigation and are summarized in Table 4-2. Groundwater flow 
generally mimics topography and flows east towards Hancock Creek. A technical problem 
prevented an accurate measurement of the water level in one of the monitoring wells during 
the RI, so the groundwater elevation contours for the surficial aquifer at Site 12 are 
illustrated in Figure 4-7 based on water level measurements from the 1991 investigation. The 
RI water-level measurements that were successfully collected were consistent with the 
earlier results. 

Yorktown Confining Unit. The Yorktown confining unit underlying MCAS Cherry Point 
reportedly consists of clay and sandy clay with discontinuous thin beds of fine sand or 
shells in some areas of the air station. Winner and Coble (USGS, 1996).correlated these 
sediments with the uppermost Yorktown Formation, whereas Murray and Keoughan 
(USGS, 1990) identified these sediments as the Pleistocene James City Formation. 
Regardless, the confining unit thickens to the southeast across MCAS Cherry Point, and is 
thin to absent in the southwest portion of the air station near Sandy Branch. The southern 
limits of the Yorktown Aquifer and confining unit are about 7 miles east of the air station 
(Eimers, Daniel, and CobIe, 1994). At Site 12, the confining unit is present at a thickness of 
about 30 to 35 ft. The vertical hydraulic conductivity of the confining sediments is estimated 
to be less than 0.05 ft/day (Eimers, Daniel, and Coble, 1994). 

No Site 12 RI field activities reached the depth of the Yorktown Confining Unit. 

Yorktown Aquifer. The elevation of the top of the Yorktown Aquifer at MCAS Cherry Point 
ranges from about -35 to -50 ft amsl. Based on USGS well # 62 at the eastern end of Runway 



REMEDIAL INVESTIGATION REPORT--OPERABLE UNIT 6, SITE 12--CRASH CREW TRAINING AREA 

28, the top of the aquifer is at -41 ft amsl. The sediments comprising the aquifer consist of 
fine sand, silty and clayey sand, and clay, with some shell beds, indicating a marine 
depositional environment. A hydraulic conductivity of 30 ft/day was determined from an 
aquifer test conducted on wells screened in the Yorktown Aquifer just west of Roosevelt 
Road and south of Slocum Road. Given the presence of variable amounts of fine sands, silty 
sands, and clay, the average horizontal hydraulic conductivity in the Yorktown Aquifer at 
MCAS Cherry Point is estimated to be between 10 and 20 ft/d (Eirners, Daniel, and Coble, 
1994). 

Pungo River Confining Unit. The Pungo River Confining Unit at MCAS Cherry Point is 
predominantly clay, in some areas containing phosphatic sand. In the vicinity of Runway 
28, the confining unit thickness is about 25 ft, while the confining unit is thin to absent in the 
southwest portion of the air station near Sandy Branch (Eimers, Daniel, and Coble, 1994). 
This is the same area where the Yorktown confining unit is also reported to be very thin to 
absent. According to the USGS, the absence of these confining clay beds may be reflective of 
a paleochannel. The vertical hydraulic conductivity of the confining unit was estimated to 
be about 0.0001 ft/d (Eimers, Daniel, and Coble, 1994). 

Pungo River Aquifer. The Pungo River Aquifer consists of fine- to medium-grained sand 
with some beds of silt, clay, and phosphatic sand. The aquifer is present throughout MCAS 
Cherry Point. The elevation of the top of the aquifer at Site 12 is approximately -100 ft amsl, 
and ranges from -80 ft amsl at the western boundary of the air station to -110 ft arnsl at the 
end of Runway 28 adjacent to Hancock Creek. The thickness of the Pungo River Aquifer at 
Site 12 is between 25 and 30 ft. The horizontal hydraulic conductivity of the aquifer at the air 
station is estimated to be about 15 ft/d (Eimers, Daniel, and Coble, 1994). 

Upper Castle Hayne Confining Unit. The upper Castle Hayne Confining Unit at MCAS Cherry 
Point consists of clay and sandy clay. The clay beds are thickest in the northeastern portion 
of the air station in the vicinity of Runway 28. The confining unit thickness in this area is 
about 40 ft. The vertical hydraulic conductivity is estimated to be about 0.0001 ft/d (E' imers, 
Daniel, and Coble, 1994). 

Upper Castle Hayne Aquifer. The upper Castle Hayne Aquifer consists of porous limestone, 
sandy limestone, and medium to fine sand. This unit is the principal source of water to the 
air station. The aquifer is approximately 30 ft thick near the western boundary of MCAS 
Cherry Point and 85 ft thick near Hancock Creek to.the east. The elevation of the top of the 
upper Castle Hayne Aquifer at Site 12 is about -175 ft amsl. A horizontal hydraulic 
conductivity of 300 ft/d was determined from an aquifer test in the upper Castle Hayne 
Aquifer at the NCDENR research station in the north-central part of the air station (Eimers, 
Daniel, and Coble, 1994). 

A zone of lower permeability in the Castle Hayne Aquifer was identified by the USGS at 
MCAS Cherry Point. The aquifer was divided into upper and lower units for the purpose of 
simulating groundwater flow underlying the air station. 

Lower Castle Hayne Confining Unit. The lower Castle Hayne Confining Unit consists of clay, 
sandy clay, and sand. The clay beds are thickest (about 50 ft) in the northern portion of the 
air station. In the vicinity of Site 12 and Runway 28, the confining unit is about 30 ft thick. 
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Based on USGS model calibrations, the vertical hydraulic conductivity of the confining unit 
is estimated to be about 0.01 ft/d (Eimers, Daniel, and Coble, 1994). 

Lower Castle Hayne Aquifer. The lower Castle Hayne Aquifer is composed of limestone, 
calcareous sand, and clay beds. The aquifer grades to fine sand and silt in the lower portions 
of the unit. Based on four wells drilled into the lower Castle Hayne Aquifer at MCAS 
Cherry Point, aquifer thickness ranges from about 464 to 500 ft. The elevation of the top of 
the aquifer in the vicinity of Site 12 is approximately -298 f t  amsl. The higher silt and clay 
content in the lower Castle Hayne Aquifer reduces hydraulic conductivity to an estimated 
65 ft/d. At depths of about 650 ft, groundwater is brackish with chloride levels greater than 
250 mg/L (Eimers, Daniel, and Coble, 1994). 

4.4 Site Ecology 
The ecology of Site 12 was surveyed during a site visit by CH2M HILL personnel in May 1999. 

As previously stated, MCAS Cherry Point is located on a peninsula between the Neuse 
River to the north and Core and Bogue Sounds to the south. The major portion of MCAS 
Cherry Point is located between Hancock and Slocum Creeks. Loblolly pine (Pinus faeda) 
dominates much of the forested land on the broad interstream area at MCAS Cherry Point. 
These forests are managed for loblolly pine timber production. The lower slope forests 
contain a mesic mixed hardwood community. Important canopy components of this 
community include sweetgum (Liquidambar styraczjluc~), white oak (Quernrs alba), pignut 
hickory ( C q a  glabra), and beech (Fagus grandifolia). The mapr understory trees found in the 
mixed hardwood forest are American holly (Ila opaca) and flowering dogwood ( C m s  
floridz). The inland floodplains of the tributary streams are dominated by the blackwater- 
swamp-community type. Important components of this community include swamp tupelo 
(Nyssa biflma), bald cypress (Taxodium distichum), red maple (Aca rubnrm), sweetgum, and a 
variety of oaks. The mid-tanopy of the swamp forest is dominated by ironwood (Carpinus 
carolinana) (Geo-Marine, 1998). 

According to the Draft Threatened and Endangered Species Management Plan (Appendix C 
in Geo-Marine, Inc. 1998), there are no federally endangered species found on MCAS Cherry 
Point. MCAS Cherry Point supports animal species, bridle shiner (Notropis bifi-enatus), and 
two plant species, Carex chapmannii and Solidago verna, that are state listed. There have been 
no documented occurrences of any of these species near Site 12. The bridle shiner is believed 
extirpated from North Carolina (Go-Marine, Inc. 1998). 

The runway surface at Site 12 is mostly asphalt, with a number of relatively small concrete 
pads located in the eastern portion of the runway. Grassy areas to the north, south, and east 
border the runway, with dense woods beyond the grass. The runway represents a 
topographic high in the area, with the ground surface sloping away gently to the north and 
east, and more rapidly to the south. Hancock Creek is located approximately 700 ft east of 
the eastern edge of Runway 28. 

Runoff outside the trench drain of the burn pit flows southward across the asphalt into a 
mowed grassy area south of the runway that includes a broad swale. The swale forms a 
drainage way oriented east to west paralleling the runway about 75 f t  south of the runway 
edge. This swale is broad and shallow and receives any runoff entering the grassy area. The 
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swale drains to the west, where it eventually becomes a well-defined ditch and joins a more 
substantial drainage ditch approximately 300 ft  west of the oil/water separator. Flow in this 
larger ditch, which drains a larger portion of the runway, is in an easterly direction until it is 
joined by the smaller drainage ditch coming from Site 12. The larger drainage ditch, which 
typically carries water, flows south and east, ultimately discharging into Hancock Creek 

Much of the swale at the site is typically dry, although a lower portion near its eastern 
extent contains water for longer periods of time, likely due to ponding of runoff. The drier 
portions of the wale are dominated by dewberry (Rubus sp.). The wetter area near the 
eastern portion of the male is about 40 by 75 f t  in size and is dominated by clumps of rush. 
Tadpoles were observed in 3-inch deep water during a site visit by a CH2M HILL ecologist 
in May 1999. The mowed grass slope on the south side of the swale initially increases in 
elevation to a pine tree line and then drops in elevation down to forested swampy area. The 
woods in the vicinity of Site 12 are dominated by loblolly pine (Pinus faeda). 

The confluence of the drainage ditch leading from Site 12 and the larger drainage ditch to 
the west is surrounded by brush, including willow (Salix sp.) and sweet gum (Liquidambar 
styraciflua). At the confluence, both ditches likely contain water for sigrufrcant portions of 
the year. During the May 1999 site visit, water occupied about 2 ft  of the drainage ditch 
channel width and was about 4 inches in depth. The larger drainage ditch contained water 
2 ft or more in depth and supported emergent vegetation such as cattails (Typha sp.). During 
the May site visit, small fish and tadpoles were observed in the smaller drainage ditch near 
the confluence and in the larger drainage ditch. Beyond the confluence, the larger drainage 
ditch flows southeast through the nearby pine forest. It eventually travels through a series 
of ponds before flowing into Hancock Creek. 

Wildlife observed directly or by sign during the May 1999 site visit included the previously 
mentioned tadpoles and small fish, white-tailed deer (Odocoikus virginianus), Eastern 
cottontail (Sylvilagus$oridanus), coyote (Canus latrans), fish crow (Corn ossifragus), barn 
swallow (Hirundo rustics), European starling (Sturnus vulgaris), Eastern kingbird (Tyannus 
tyrannus), mourning dove (Zerzaida mamarra), and Northern mockingbird (Mimus 
poiygiottos). 



Table 4-1 
Summary of Water Usage in Capacity Use Area #I 
Site 12 Remedial Investigation, MCAS Cherry Point 

11 Type of Use 1 Withdrawals I Withdrawals I Withdrawals I Withdrawals 

Permitted 
Groundwater 

l l~ublic Supply 1 28.5 1 10.5 1 0.36 1 

Actual 
Groundwater 

Irrigation Agriculture 

Mine Dewatering 

ource: Capacity Use Area #I Annual Report, 1999. Values in millions of gallons per day. 

Permitted Actual 
Surface Water Surface Water 

14.6 

86 

0.45 

11.8 

1.2 - 

- 



Table 4-2 
Site 12 Groundwater Level Measurements - March 16, 1999 

Site 12 Remedial Investigation, MCAS Cherry Point 

Monitoring 
Well 

01 2TWO1 

012MW01 

012MW02 

012MW03 
012MW04 

Top of Casing Elevtion 
(feet MSL) 

NIA 

21.94 

22.67 

24.18 
22.82 

Screen Depth Interval 
(feet) 

NIA 

5 -15 

7 -  17 

6 -  16 
7 - 1 7  

Depth to Water 
(feet) 

9.58 

NIA 

I 1  .I 

12.16 
11.44 

Groundwater Elevation 
(feet MSL) 

NIA 

NIA 

11.57 

12.02 
11.38 
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5 Nature and Extent of Contamination 

This section discusses the nature and extent of contamination found in the sampled media at 
Site 12. The discussion is divided into two parts. First, Section 5.1 summarizes the 
management and evaluation of laboratory analytical data for all media sampled during the 
RI (surface soil, subsurface soil, shallow groundwater [upper surficial aquifer], sediment 
and surface water). Section 5.2 presents the results of the sampling activities by media. It is 
divided into subsections that present by media the onsite laboratory results followed by the 
offsite laboratory results. A detailed discussion of sampling procedures and lU field 
activities is presented in Section 3 of this document. 

During the regulatory review of the Draft Final version of this RI report, additional data 
gaps were identified. An SRI was planned to evaluate soil and groundwater quality at the 
two westernmost historic burn pit locations. The SRI field activities were conducted in 
October 2003 and February 2004. The nature and extent of contamination identified during 
the SRI is presented in the Supplemental Remedial lnvestigation Report, Operable Unit 6, Site 12 
(CH2M HILL, 2005), attached to this RI Report as Attachment 2. These data are summarized 
in Section 5.2.2 of this RI Report. 

5.1 Data Management and Evaluation 
This section presents information on the management and evaluation of analytical data 
collected during the RI, including data tracking and validation, non-site-related analytical 
results with respect to laboratory contaminants and naturally occurring elements, and the 
Federal and State standards and criteria used to evaluate the analytical results. 

5.1.1 Data Tracking and Validation 
The management and tracking of data from the time of field collection to receipt of 
validated electronic analytical results is of primary importance and reflects the overall 
quality of the analytical results. Field samples and their corresponding analytical tests were 
recorded on chain-of-custody forms for submission to the laboratory. Chain-of-custody 
entries were checked against the SAP to determine if all designated samples were collected 
and submitted for the appropriate analyses. Upon receipt of the samples by the laboratory, a 
comparison to the field information was made to determine if each sample was analyzed for 
the correct parameters. In addition, a check was made to ensure that the proper number of 
QA/QC samples was collected for each media and for each sampling episode. QA/QC 
samples include field blanks, equipment blanks, trip blanks, duplicates, matrix spike/matrix 
spike duplicate (MS/MSD) samples, and laboratory blanks. 

A complete set of the analytical data are provided in Appendix E, along with a series of 
summary tables that list only the constituents detected in each sample. Analytical data 
reports for the RI were submitted to Environmental Data Quality, Inc. for third-party 
validation. Data reports were submitted in hard copy and electronic versions. Electronic 
versions were specifically formatted for the capability of automatically downloading data 
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into the CH2M HILL master Oracle database. Validation procedures established by the 
National Functional Guidelines for Organic (USEPA, 1994) and Inorganic Analyses (USEPA, 
1993), as modified by Region I11 were adhered to during the validation process. These steps 
(third party validation and electronic data handling) serve to reduce inherent uncertainties 
associated with data authenticity and usability. Data validation reports are provided as 
Appendix F. 

5.1.2 Data Qualifiers 
Data qualified by the laboratory with a "J" indicate that the values are estimated. Data may 
be estimated for several reasons, including exceedance of holding times, intra-sample 
variability, tentatively identified compounds, or if the reported value is below the Contract 
Required Detection Limit (CRDL) or the Contract Required Quantitation Limit (CRQL). 

Data qualified by the laboratory with a " B  indicate that the values have also been detected 
in a field, equipment, or trip blank, or in a laboratory QA/ QC sample. The concentration of 
a "B-qualified result is less than ten times the concentration of the associated QA/QC 
result. If the sample concentration is less than ten times the associated blank concentration. 
the conclusion is that the parameter was not detected. Further discussion of potential 
sources of blank contamination is provided in Section 5.1.3 below. 

Additional data qualifiers employed during the data validation process are U, UJ, and R. A 
discussion of the specific qualifiers applied during the data validation process is presented 
in the data validations reports in Appendix F. A general interpretation for these data 
validation flags is presented below: 

Data qualified with a "U" indicate that the analyte was not detected and the associated 
number indicates the approximate sample concentration necessary to be detected. 

Data with a "UJ" indicate that the analyte was not detected and the 
quantitation limit may be inaccurate or imprecise. 

Data qualified with an "R" indicate an unusable result. The analyte may or may not be 
present in the sample. Data can be rejected because of matrix interference, dilution of the 
sample, and other reasons. 

Data qualified with a " Q  for dioxin/furan analytical results indicate an estimated 
maximum possibIe concentration (EMPC). 

5.1.3 Evaluation of Non-Site-Related Analytical Results 
Many of the organic and inorganic constituents detected in soil and groundwater at Site 12 
may be attributed to non-site-related conditions or activities. Non-site-related results 
include laboratory contaminants and naturally occurring (background) concentrations of 
inorganic constituents. A discussion of non-site-related analytical results is provided in the 
following subsections. 

5.1.3.1 Laboratory and Sampling Blank Contamination 
Some chemical compounds detected in field samples may have been introduced during field 
sampling, transportation to the analytical laboratory, or during laboratory procedures. A 
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variety of blank samples containing pure water are used in the QA process to determine 
which of the contaminants may not be attributable to the field sample. A field blank is 
collected to account for ambient conditions during sample collection. A rinsate blank will 
determine if the equipment used to collect the samples (e-g., augers, bailers, sample 
containers) was adequately clean. A trip blank is used to ascertain if volatile compounds 
were introduced during packing or shipping. 

Common laboratory contaminants that can be introduced during the analytical process are 
acetone, 2-butanone, methylene chloride, and common phthalate contaminants. The 
laboratory includes a method blank in each batch of 20 samples analyzed to verify 
instrument cleanliness and function. 

When sampling or laboratory blank samples are found to contain contaminants, each of the 
field samples that are associated with that blank and that contain similar concentrations are 
qualified during data validation with a "B" for that compound. A " B  qualifier means that 
the compound may not be attributed to the site at that sample location. For example, if 
acetone is found in a field blank at a concentration of 5 pg/L, an acetone concentration of 
50 pg/L or less in any sample from the group associated with that blank would be given a 
" B  flag. The evaluation of sampling blanks (trip blanks, rinsate blanks, field blanks) and 
laboratory blanks, are presented in Appendix F. 

5.1 -3.2 Background Data 
A background data set for inorganic constituents in soils has been compiled for MCAS 
Cherry Point (TetraTech NUS, 1999). The data set consists of inorganic constituent analyses 
of 21 background soil samples collected at the air station between November 1991 and April 
1996. These data have been used to calculate average background concentrations for a 
number of inorganic constituents in soils at MCAS Cherry Point. The concentrations of 
inorganic constituents detected in these samples were found to be within the range of 
typical soils in the eastern United States (TetraTech NUS, 1999). 

Table 5-1 summarizes the background data for inorganic constituents in soil at MCAS 
Cherry Point. 

5.1.4 Regulatory and Risk-Based Standards and Screening Criteria 
Analytical results for all media were compared against a variety of regulatory and risk-based 
standards and criteria. The screening levels are identified below, according to each media. 

Surface Soil 

- USEPA Region I11 Risk-Based Concentrations (RBCs) for residential and industrial 
soils 

- North Carolina Soil Screening Levels (NC SSLs) 
- USEPA Region IV Ecological Screening Values 
- USEPA Region I11 Biological Technical Advisory Group (BTAG) Flora and Fauna 

Criteria 
- USEPA Region IV Soil Screening Levels (SSLs) for Inhalation 
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Subsurface Soil 

- USEPA Region I11 RBCs for industrial soils 
- NCSSLS 

Groundwater 

- Federal Maximum Contaminant Levels (MCLs) and secondary guidelines 
- North Carolina 2L Groundwater Standards 
- USEPA Region I11 RBCs - Tap water 

Surface Water 

- North Carolina Water Quality Standards (NC WQS) -Human Health 
- NC WQS - Aquatic Life 
- USEPA Region I11 RBCs -Tap water 
- USEPA Region IV Freshwater Chronic Values 
- USEPA Region I11 Freshwater BTAG Criteria 

If NC WQS for human health and aquatic life were unavailable for a particular constituent, a 
304(a) criterion was sought. If no 304(a) criterion existed for that constituent, the North 
Carolina State toxicologist was contacted for a calculated criterion. 

Sediment 

- USEPA Region 111 RBCs -residential 
- USEPA Region IV Ecological Screening Values 
- USEPA Region I11 BTAG Criteria 

5.1.5 Data Presentation 
Within the RI text, data are summarized and presented by groups of samples that represent 
the various media (surface soil, subsurface soil, groundwater, surface water, and sediment) 
at Site 12. The tables and figures presented in the RI text are generally focused on 
contaminants of concern (i.e., results that exceed one or more regulatory screening criteria). 
Complete analytical results for all media are presented in Appendices D and E. The data 
validation reports are included in Appendix F. Data for sampling and analyses conducted 
during the SRI are presented in the Attachment 2, the SRI report. 

Analytical Results 

5.2.1 Onsite Screening Sample Results 
The investigation approach at OU6 Site 12 included the screening-level delineation of the 
horizontal and vertical extent of contamination using indicator parameters of gross 
contamination. Analyses for these indicators of gross contamination were performed on site 
using a mobile close support laboratory. The indicator parameters used included TPH-GRO 
(USEPA Method 5030/8015), TPH-DRO (USEPA Method 3510/8015), and BTEX (USEPA 
Method 8021/ 8021B). 
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This section presents and evaluates the results of the onsite analysis of soil, groundwater, 
surface water, and sediment samples collected during the March 1999 sampling event. 
These data were used as a screening tool only and were not compared with any regulatory 
screening criteria. The complete onsite laboratory analytical reports are presented in 
Appendix D. 

5.2.1 .I Surface Soil 
Surface soil samples were collected from 16 locations at Site 12, as shown in Figure 3-1. No 
TPH-GRO, TPH-DRO, or BTEX was detected in any of the surface soil samples. Samples 
from all 16 surface sampling locations were also submitted for offsite laboratory analysis for 
the full suite of TCL/TAL compounds. Three samples were also analyzed for dioxins and 
furans. The offsite laboratory results are presented in Section 5.2.2, Surface Soil. 

5.2.1.2 Subsurface Soil 
Subsurface soil samples were collected at 10 locations at Site 12 as shown in Figure 5-1. At 
each sampling location, samples were collected at 3-ft intervals beginning at a depth of 1 ft 
and extending to the water table. As a result, between three and four subsurface soil 
samples were collected at each location. The onsite laboratory analyzed a total of 32 
subsurface soil samples. 

No TPH-GRO or BTEX were detected in any subsurface soil samples. The only parameter 
detected in any sample was TPH-DRO, which was detected at three locations in a total of 
four samples. Figure 5-1 presents the analytical results for the subsurface soil samples 
analyzed by the onsite laboratory. 

The most contaminated sampling location was 012SB01, located in the center of a small 
runoff channel leading from the asphalt runway southwest of the bum pit and immediately 
east of the oil/water separator. During site visits conducted by CH2M HILL, it was 
apparent that a substantial portion of surface runoff near the bum pit was directed to the 
grassy area south of the runway through this small runoff channel. Crash-crew personnel 
had placed rocks and petroleum-absorbent socks at the head of this runoff channel in an 
attempt to minimize erosion and capture any petroleum in runoff. It was also observed that 
the surface soils appeared to be stained in this area. The subsurface soil sample collected at 1 
to2 ft bgs at 012SB01 contained 3,536 mg/kg of TPH-DRO and the sample collected at 4 to 
5 ft bgs contained 896 mg/kg of TP.H-DRO. No TPH-DRO or any analytical parameter was 
detected by the onsite laboratory in the sample collected at 7 to 8 ft bgs. 

Sample location 012SB01 turned out to contain the most soil contamination detected during 
the screening phase of the Site 12 RI. A temporary well (012TWOI) was later installed to 
assess potential groundwater contamination beneath this location. 

Due to the detection of sigruficant concentrations of TPH-DRO at location 012SB01, samples 
were collected at three other surrounding locations. These included locations 012SB14, 
012SB15, and 012SB16 (three to four samples at each location). No TPH-DRO or any 
analytical parameter was detected by the onsite laboratory in these samples. 

TPH-DRO was also detected at a concentration of 316 mg/kg at a depth of 4-5 ft bgs at 
sample location 012SBO2, just off the edge of the runway due south of the burn pit (see 
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Figure 5-1). No TPH-DRO or any analytical parameter was detected by the onsite laboratory , 

in the samples collected above (1 to 2 ft) and below (7 to 8 and 10 to 11 ft). 

Due to the detection of TPH-DRO at 012SB02, two additional locations were sampled south 
and east of 012SB02. These included sampling Iocations 012SB17 and 012SB18. TPH-DRO 
was detected at 30.3 mg/kg at a depth of 1-2 ft bgs at 012SB17 (see Figure 5-I), but no 
analytical parameters were detected below that depth. No analytical parameters were 
detected in samples at location 012SB18. Since the TPH-DRO detected at 012SB17 was below 
the action concentration of 40 mg/kg, no additional samples were collected. 

Two subsurface soil samples were also submitted for offsite laboratory analysis for the full 
suite of TCL/TAL compounds from the two locations where the greatest concentrations of 
TPH-DRO were detected. These included the 1-to-2-ft sample from 012SB01 and the 4-to-5 ft 
sample from 012SB02. The offsite laboratory results for these samples are presented in 
Section 5.2.2, Subsurface Soil. 

5.2.1.3 Groundwater 
Direct-push groundwater samples were collected from two locations (see Figure 5-2) at 
Site 12 and analyzed by the onsite laboratory. The samples were collected just below the 
water table at a depth of approximately 10 to 11 ft bgs. The Work Plan called for these 
samples to be analyzed only for BTEX, but TPH-DRO and TPH-GRO analyses were 
performed as well for screening purposes. 

No BTEX or TPH-DRO was detected in either sample. At sample location 012GW02, no 
TPH-GRO was detected in the regular sample (quantitation limit 0.5 mg/L), but a blind 
duplicate of the sample (designated 012GW22) contained 0.74 mg/L of TPH-GRO. 

5.2.1.4 Surface Water and Sediment 
Surface water and sediment samples were collected from 3 Iocations (see Figure 5-3) at 
Site 12 and analyzed by the onsite laboratory. The Work Plan called for these samples to be 
analyzed only for BTEX, but TPH-DRO analyses were performed as well for screening 
purposes. 

No BTEX or TPH-DRO was detected in surface water at any of the three sample locations. 

In sediment, no TPH-DRO was detected at any of the three sample locations. Toluene was 
detected in sediments at two of the three sampling locations. The samples where toluene 
was detected were located in the eastern portion of the drainage swale, where water ponds 
following precipitation events. Sediment sample 012SD01 contained 0.009 mg/kg of toluene 
(0.010 mg/kg was found in the blind duplicate of this sample, designated 012SD04) and 
sample 012SD03 contained 0.014 mg/kg of toluene. No other BTEX compounds were 
detected in any of the samples. No BTEX or TPH-DRO was detected at sample location 
012SD02, located "downstream" of Site 12. 

All of the surface water and sediment samples were also submitted for offsite laboratory 
analysis for the full suite of TCL/TAL compounds. The offsite laboratory results for these 
samples are presented in Sections 5.2.2. 
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5.2.2 Offsite Laboratory Results 
The sampling activities conducted at Site 12 during the RI field work in March 1999 
consisted of surface soil, subsurface soil, groundwater, sediment, and surface water 
sampling. The results of these sampling activities and the nature and extent of 
contamination in the soil, groundwater, surface water, and sediment are discussed in this 
section. Tables containing the complete offsite laboratory analytical results of the RI are 
presented in Appendix E. 

Additional soil and groundwater sampling activities were conducted as part of the SRI. 
Results are summarized in the following subsections. Complete data for the SRI and a more 
thorough discussion of the results are presented in Attachment 2, the SRI Report. 

5.2.2.1 Surface Soil 
Surface soil samples from 16 locations were sent for offsite laboratory analysis (Figure 3-1). 
Duplicate samples were collected at 2 of these locations. All samples were analyzedl for 
TCL VOCs, TCL SVOCs, TCL Pesticides and polychlorinated biphenyls (PCBs), TAL Metals 
and cyanide, O&G, and Total Organic Carbon (TOC). Three of the samples were also 
analyzed for dioxins and furans in addition to the other parameters. 

Table 5-2 lists all TCL/TAL constituents in surface soil samples exceeding regulatory 
screening criteria for human health. Table 5-3 shows the exceedances of the detected 
constituents compared to 2 times the average background concentrations. Table 5-4 lists all 
detected dioxin and furan compounds. Surface soil sampling data exceeding one or more 
human health screening criteria are also depicted in Figures 5-4 (organic constituents) and 
5-5 (inorganic constituents). Tables E-1 and E-2 in Appendix E list all detected constituents 
in surface soil samples. 

During the SRI, a surface soil sample was collected from the center of Burn Pit D and Burn 
Pit E. The samples were analyzed for VOCs, SVOCs, and PCBs. 

Volatile Organic Compounds. VOCs were detected at only 4 of the 16 sampling locations. At 
location 012SSO1, located in the small runoff channel southwest of the burn pit where the 
highest concentrations of TPH-DRO were detected in subsurface soils, toluene and xylenes 
were detected at concentrations of 7.2 pg/kg and 12 pg/kg, respectively (7.6 pg/kg and 
6.7 pg/kg, respectively in a duplicate sample). The only other VOC detected in any sample 
in 1999 was methylene chloride, which was detected in samples at locations 0125503, 
012SS05f and 012SS14 at concentrations of 310,1.7, and 1.5 pg/kg, respectively. 

All VOCs detected in the two surface soil samples collected during the SIU were present at 
low, estimated ("J"-qualified) concentrations. 

Semi-volatile Organic Compounds. One or more SVOCs were detected in all but one surface 
soil sample (0125518)2. Bis(2-ethylhexy1)phthalate (BEHP) was the most commonly detected 
compound, found in 11 of 15 samples at concentrations ranging from 46 to 470 pg/kg. BEHP 
was also detected in at least one laboratory method blank, as this compound is a common 
laboratory contaminant. 

Analyses for SVOCs and pesticides/PCBs were inadvertently omitted for surface soil sample 01 2SS15. 
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Only one other SVOC was detected in more than one sample. Di-n-butylphthalate was 
detected in two samples (012SS14 and 012SS16) at concentrations ranging from 41 to 
43 pg/kg. Other WOCs found at low concentrations in only one sample included 2- 
methylnaphthalene, benzo(b)fluoranthene, benzo(gh,i)perylene, butylbenzylphthalate, 
chrysene, fiuoranthene, phenanthrene, and pyrene. With the exception of 2- 
methylnaphthalene (012SS01) and butylbenzylphthalate (012SS17), all of these one-time- 
detected SVOCs were found in the sample collected at 012SS02. 

All SVOCs detected in the two surface soil samples collected during the SRI were present at 
low, estimated ("J"-qualified) concentrations. 

Pesticides. Low concentrations of one or more pesticides were detected in all but one surface 
soil sample (0125506)3. A total of 16 different pesticides were detected. The most commonly 
detected pesticides included alpha-chlordane, endosulfan sulfate, and gamma-chlordane, 
which were detected at 11,12, and 13 of 15 sampling locations, respectively. 

The two sampling locations directly beneath the asphalt runway surface (012SS06 and 
0125507) contained the least number of pesticides. The sample collected at 012SS06 
contained no pesticides and the 012SS07 sample contained only one pesticide 
(alpha-benzene hexachloride PHCj) at an estimated concentration of 0.062 pg/kg. The 
duplicate sample from location 012SS07 contained no alpha-BHC but low concentrations of 
alpha-chlordane and heptachlor. 

There also does not appear to be any pattern in the detections of pesticides at Site 12. The 
fairly random distribution and low concentrations indicate that, they are likely the result of 
widespread pesticide applications in the past rather than the result of site-specific activities. 

PCBs. Only one PCB, Aroelor-1260, was detected in the surface soil samples. Aroclor-1260 
was detected in samples from 6 locations, at concentrations ranging from 14 to 450 &kg. 
All but one of the samples where Aroclor-1260 was detected were collected in and around 
the runoff channel southwest of the burn pit and in areas where runoff from the channel 
would be directed. PCBs were not detected in either surface soil sample during the SRI. 

Inorganic Constituents. Inorganic constituents were detected at all 16 sample locations. A 
total of 22 different inorganic constituents were detected in one or more samples. 

A comparison of the inorganic data to MCAS Cherry Point background data (twice the 
average background concentration) presented in Table 5-1 reveals several inorganic 
constituents typically found at high concentrations relative to background levels. The 
detected concentrations of cadmium, copper, lead, and zinc exceeded twice the average 
background concentrations at most sample locations (Table 5-3). 

The sample with the highest concentrations of most inorganic constituents was 012SS17, 
followed closely by the sample collected at 0125518. These sample locations are in the grassy 
area 20 to 40 f t  south of the runway edge, due south of the current burn pit location. Of the 
inorganic constituents detected well above twice the average background concentrations, 
aluminum, cadmium, chromium, copper, manganese, nickel, and zinc were detected at their 

Analysis for SVOCs was inadvertently omitted for surface soil sample 012SS15. 
Analysis for PesticidesIPCBs was inadvertently omitted for surface soil sample 012SS15. 
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maximum concentrations in either 012SS17 or 0125S18. The concentrations of these 
constituents in 012SS17 and 0125518 were typically of the same general magnitude, and 
noticeably higher than other sample locations. 

The hghest concentration of lead (705 mg/kg) was found at 012SS16, located near the 
runoff c h m e l  southwest of the burn pit. 

DioxinslFurans. Samples analyzed for dioxins/furans were collected at three locations, 
including 0125S06,012SS07, and 0125515. Samples from locations 0125506 and 0125507 were 
collected from soils imme&ately beneath the asphalt runway where earthen burn pits had 
been located historically. Sample location 012SSl5 is south of the runway edge, just west of 
the oillwater separator. 

A summary of all detected dioxin/furan compounds is presented in Table 5-4. The sample 
from location 0125S15 contained the most dioxin/furan contamination, registering 
detections of all dioxin and furan compounds for which analyses were performed. The 
samples from 012SS06 and 0125507 contained relatively low concentrations of several 
constituents, primarily hexachlorodibenzo-pdioxin congeners. 

Oil and Grease (O&G). O&G was detected at 14 of 16 surface soil sampling locations at 
concentrations ranging from 300 to 5,030 mg/kg (see Table 5-5). The two highest detected 
concentrations (3,830 and 5,030 mg/kg) were found at locations 012SSO8 and 012SS10, 
respectively, which are located near the western perimeter of Site 12. No O&G was detected 
in the two samples collected beneath the asphalt at historic earthen burn pit locations 
(0125506 and 0125507). 

Total Organic Carbon. ToC measured in all surface-soil samples ranged in value from a low 
of 250 mg/ kg in sample 0125507 to a high of 15,000 mg/ kg in sample 0125501 (see 
Table 5-6). 

Comparison of Data to Human Health Screening Criteria. Tables 5-2 and 5-4 compare the 
surface-soil sampling data from 1999 to human health regulatory-screening criteria. Surface 
soil sampling data exceeding one or more screening criterion are also depicted in Figures 5-4 
(organic constituents) and 5-5 (inorganic constituents). 

No VOCs, SVOCs, or pesticides detected in surface soil samples exceeded any human health 
regulatory screening criteria. 

The PCB Aroclor-1260 exceeded the USEPA Region I11 Residential RBC of 320 pg/kg at 
2 locations, 0125501 and 012SS12. 

The USEPA Region I11 Residential RBCs for at least 1 of 7 inorganic constituents were 
exceeded at 2 or more of the 16 sampling locations, including aluminum (7 locations), 
antimony (2 locations), arsenic (14 locations), cadmium (8 locations), chromium (3 
locations), copper (2 locations), and iron (13 locations). None of the detected inorganic 
constituents exceeded USEPA Region I11 Industrial RBCs. Figure 5-5 shows the spatial 
distribution of all inorganic constituents that exceed one or more screening criteria. 



REMEDIAL INVESTIGATION REPORT--OPERABLE UNIT 6, SrrE 12--CRASH CREW TRAINING AREA 

Only one dioxin or furan compound exceeded any human health regulatory screening 
criteria. The 4,300 picogram per gram (pg/g) USEPA Region 111 Residential RBC4 for total 
octachlorodibenzo-p-dioxin was exceeded at location 012SS15 (4,900 pg/g). The industrial 
RBC was not exceeded. 

Evaluations of data collected during the SRI are presented in Attachment 2, the SRI Report. 

Comparison of Data to Protection of Groundwater Screening Criteria (NC SSLs). Tables 5-2 and 
5-4 compare the surface soil sampling data from 1999 to NC SSLs for protection of 
groundwater. 

Only one VOC detected in surface soils exceeded a NC SSL. The 310 pg/kg of methylene 
chloride found at sampling location 012SS03 exceeded the NC SSL of 22 pg/kg. 

No SVOCs detected in surface soil samples exceeded any NC SSLs. 

One or more of the NC SSLs for pesticides/PCBs were exceeded at 6 of the 16 surface soil- 
sampling locations. The compounds exceeding the SSLs included alpha- and gamma- 
chlordane, dieldrin, and heptachlor epoxide. 

At least one of the NC SSLs for inorganic constituents was exceeded in every surface soil 
sample. The constituents exceeding the SSLs included antimony, cadmium, chromium, iron, 
lead, manganese, mercury, and silver. 

No detected dioxin or furan compound exceeded a NC SSL. 
e 

All constituents detected in the two surface soil samples from the SRI were below screening 
\ 

criteria. - 

5.2.2.2 Subsurface Soil 
Subsurface soil samples from two locations in 1999 were sent off for offsite laboratory 
analysis (Figure 3-2). The samples were collected from the locations and depth intervals 
where sample analyses by the onsite laboratory during the screening phase of the 
investigation indicated TPH-DRO contamination (012SB01 [I-2 ft.] and 012SB02 f45  ft.]). All 
subsurface soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL Pesticides and 
PCBs, TAL Metals and cyanide, O&G, and TOC. 

Table 5-7 lists all TCL/TAL constituents in the 1999 subsurface-soil samples that exceeded 
human health regulatory-screening criteria. Subsurface soil sampling data exceeding one or 
more screening criteria are also depicted in Figure 5-6. 

Additional subsurface soil sampling was conducted during the SlU. A subsurface soil 
sample was collected from the center of Bum Pit D and Burn Pit E. These samples were 
analyzed for VOCs, SVOCs, and PCBs. Twenty-seven additional samples were collected at 
Bum Pit E and sent offsite for SVOC analysis. Results are summarized in the following 
subsections, and detailed information is provided in Attachment 2, the SRI Report. 

Volatile Organic Compounds. No VOCs were detected in either of the subsurface soil samples 
during the RI. Some VOCs were detected in the one subsurface sample from Burn Pit E that 

RBC calculated based on the 2,3,7,&TCDD toxicity equivalency factors provided in EPA (1989). 
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was analyzed for VOCs during the SRI. Additional information is provided in 
Attachment 2, the SRI report. 

Semi-volatile Organic Compounds. SVOCs were detected in only one of the two subsurface 
soil samples during the 1999 RI: 012SBO1, collected at a depth interval of 1 to 2 ft. This 
sample contained 4 SVOCs, including Zmethylnaphthalene (1,300 &kg), di-n- 
butylphthalate (550 pg/ kg), fluorene (410 pg/kg), and phenanthrene (560 pg/kg). 

One or more of eight SVOCs (naphthalene, 2-methylnaphthalene, dibenzofuran, fluorine, 
bis[2-ethylhexyl]phthalate, acenapthene, caprolactum, and 4,6-dinitro-2-methylphenol) were 
detected in 20 of the 28 subsurface soil samples collected from Bum Pit E during the SRI. 
Details are provided in Attachment 2, the SRI Report. 

Pesticides. One or more pesticides were detected at low concentrations in both samples. 
Sample 012SB01 (1 to 2 ft.) contained seven pesticides, including aldrin, alpha-BHC, alpha- 
and gamma-chlordane, endosulfan 11, gamma-BHC (lindane), and heptachlor epoxide, at 
concentrations ranging from 0.3 to 11 &kg. Sample 012SB02 (4-5 ft.) contained only a trace 
concentration (0.072 pg/kg) of gamma-chlordane. Samples collected during the SRI were 
not analyzed for pesticides. 

Polychlorinated Biphenyls. No PCBs were detected in either 1999 subsurface soil sample. 
Samples collected during the SRI were not analyzed for PCBs. 

Inorganic Analytes. Inorganic constituents were detected in both 1999 subsurface soil 
samples. A total of 17 different inorganic constituents were detected in one or both samples. 

A comparison of the inorganic data to MCAS Cherry Point background data (twice the 
average background concentration) presented in Table 5-1 reveals that the inorganic 
constituents found in sample 012SB02 (4 to 5 ft.) were consistent with background 
concentrations. On the other hand, the concentrations of four inorganic constituents were 
high relative to background concentrations in sample 012SB01 (1 to 2 ft.). These included 
cadmium at 3.1 mg/kg, copper at 70.9 mg/kg, lead at 25.4 mg/kg, and zinc at 182 mg/kg 
Table 5-8). 

Samples collected during the SRI were not analyzed for inorganics. 

Oil and Grease. O&G was only detected in sample 012SB01 (1 to 2 ft.), where it was found at 
a concentration of 5,720 mg/kg. Samples collected during the SRI were not analyzed for 
O&G. 

Total Organic Carbon. TOC measured in both subsurface soil samples ranged in value from 
400 mg/kg in sample 012SB02 (4 to 5 ft.) to 5,600 mg/kg in sample 012SB01 (1 to 2 ft.). 
Samples collected during the SRI were not analyzed for TOC. 

Comparison of Data to Human Health Screening Criteria. Table 5-6 compares the subsurface 
soil sampling data from 1999 to regulatory screening criteria. The only human health 
screening criteria employed for subsurface soil samples were the USEPA Region I11 
Industrial RBCs. No VOCs, SVOCs, pesticides/PCBs, or inorganic constituents exceeded 
USEPA Region I11 Industrial RBCs. 

Evaluations of data collected during the SRI are presented in Attachment 2, the SRI Report. 
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Comparison of Data to Protection of Groundwater Screening Criteria (NC SSLs). Three 
inorganic constituents were present at concentrations exceeding NC SSLs in one or more 
samples. The concentrations of iron and mercury in both samples exceeded SSLs, although 
the levels of these constituents were less than twice the average background concentrations 
in all cases. The cadmium concentration of 3.2 mg/kg in sample 012SB01 (1 to 2 ft.) slightly 
exceeded the NC SSL for cadmium of 2.72 mg/kg. 

Subsurface soil sampling data from 1999 exceeding NC SSLs are also depicted in Figure 5-6. 
Subsurface soil results from the SRI exceeding NC SSLs are described in the SRI Report 
(Attachment 2). 

5.2.2.3 Groundwater 
For offsite laboratory analysis, groundwater samples were collected from four permanent 
monitoring wells across Site 12 (012MW01 through 012MW04) and one temporary 
monitoring well installed at the location where the greatest concentrations of TPH-DRO 
were found by the onsite laboratory in subsurface soil samples (012TW01). These 
groundwater-sampling locations are depicted in Figure 3-3. All samples were analyzed for 
TCL VOCs, TCL SVOCs, TCL Pesticides and PCBs, TAL Metals and cyanide (total- 
unfiltered), sulfate, and nitrate. 

Table 5-9 lists all TCL/TAL constituents in groundwater samples that exceeded human 
health regulatory screening criteria. Groundwater sampling data exceeding one or more 
human health screening criteria are also depicted in Figure 5-7. 

Monitoring well location 012MW01 is located upgradient of Site 12 and can be evaluated as 
a "background well with respect to groundwater contamination originating from Site 12. 
The field parameter measurements (pH, Eh, specific conductance, temperature, DO, and 
turbidity) collected during well sampling are provided in Appendix C. 

Additional groundwater sampling was conducted during the SRI. Sixteen groundwater 
samples were collected during the SRI. Three samples were collected and sent offsite for 
VOC, SVOC, and PCB analyses during the first sampling round. A second groundwater 
sampling round included the collection of 13 samples in the vicinity of Burn Pit E for SVOC 
analyses. Results are summarized in the following subsections, and detailed information is 
provided in Attachment 2, the SRI Report. 

Volatile Organic Compounds. Only 2 VOCs, bromomethane and toluene, were detected at 
low concentrations in several of the permanent monitoring wells. The highest concentration 
of either of these constituents was 0.5 pg/L (toluene in 012MW03). Toluene was also 
detected in upgradient monitoring well 012MW01 at 0.1 pg/L. 

No VOCs were detected in temporary well 012TW01, located directly beneath the area 
where the most significant TPH soil contamination was found in the screening portion of 
the investigation. 

One VOC, ethylbenzene, was detected in monitoring well 012GW05 during the SRI. 
However, the concentration detected (1 J pg/L) is below screening criteria. 

Semi-volatile Organic Compounds. No SVOCs were detected in any of the permanent or 
temporary monitoring well samples during the RI. During the SRI, SVOCs were detected in 
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4 of the 16 groundwater samples during SRI. Three constituents (2-methylnaphthalene, 
naphthalene, and BEHP) were detected at concentrations exceeding screening criteria. 
Additional information is provided in Attachment 2, the SRI Report. 

Pesticides. Very low concentrations of at least two pesticides were reported in the analyses 
for each of the sampled monitoring wells from 1999. Detections of a total of 12 different 
pesticides were reported. 

It should be pointed out that the reliability of the reported pesticide detections in 
groundwater is very poor. Every pesticide detection is qualified with a "J" flag, indicating 
that the reported concentration is estimated. For the majority of detections, the reported 
concentrations are well below quantitation limits. All detections are also qualified because 
the dual column precision criterion was exceeded for the chromatographic columns used in 
the laboratory analyses (i.e., the percentage concentration differences between the dual 
column analyses exceeded 25 percent). In some cases, the percentage differences were as 
high as 1,000. As required by CLP protocols, the highest results for the columns were 
selected for reporting purposes. 

The detections of a total of eight different pesticide compounds were reported in the sample 
from temporary monitoring well 012TW01. However, the highest reported concentration of 
any single pesticide in this well was 0.18 pg/L (alpha-chlordane). Of the eight pesticides 
detected in 012TW01, five were also detected in the surface and/or subsurface soil samples 
collected above this location (alpha- and gamma-chlordane, dieldrin, endosulfan 11, and 
heptachlor epoxide). The three remaining pesticides detected in the groundwater sample 
were not detected in the surface or subsurface soil samples from above this location (4,4'- 
dichlorodiphenyldichloroethylene [DDE], delta-BHC, and endrin). 

Of the permanent monitoring well samples, 012MW03 had the highest number of reported 
pesticides, with 8 different compounds detected. The highest reported concentration of any 
single pesticide was 0.066 pg/L (alpha-chlordane). Of the eight pesticides detected in 
012MW03, only 3 were also detected in the nearby surface or subsurface soil samples 
collected at 012SS02/012SB02 (4,4'-DDE, alpha-chlordane, and gamma-chlordane). The five 
remaining pesticides detected in the groundwater sample were not detected in the nearby 
soil samples (aldrin, beta-BHC, dieldrin, endosulfan I, and gamma-BHC [lindane]). 

The sample from upgradient monitoring well 012MW01 had reported concentrations of the 
pesticides alpha-chlordane and gamma-BHC (lindane). 

Due to the poor reliability of the groundwater pesticide data as described above, each of the 
4 permanent monitoring wells at Site 12 was re-sampled for pesticides on June 27,2000. The 
samples were analyzed for pesticides by USEPA SW-846 Method 8081A. The raw data are 
provided in Table E-7 in Appendix E. The results were non-detect for all constituents in all 
samples. The quantitation limits were the same as the CLP method used in the analyses of 
the original samples described above. In general, the results were either 0.05 U or 0.1 U 
(concentrations in pg/L). 

Samples collected as part of the SRI were not analyzed for pesticides. 

PCBs. One PCB, Aroclor-1248, was detected in one monitoring well - temporary well 
012TW01 at 0.890 pg/L. No Aroclor-1248 was detected in the surface or subsurface soil 



REMEDIAL INVESTIGATION REPORT--OPERABLE UNIT 6. SITE 12--CRASH CREW TRAINING AREA 

samples collected above this location or in any soil sample collected at Site 12. However, a 
different PCB, Aroclor-1260, was detected in the surface soil sample collected at the location 
of 012Tw01. 

The reliability of the single PCB detection in groundwater is poor for the same reasons as 
described above for the reported pesticide detections. The reported concentration of 
Aroclor-1248 was below the quantitation limit and the dual column precision criterion (25- 
or-less-percent concentration difference) was exceeded. 

PCBs were not detected in groundwater during the SRI. 

Inorganic Constituents. Inorganic constituents were detected in all 5 sampled monitoring 
wells. A total of 17 different inorganic constituents were detected in one or more samples. 

Temporary monitoring well, 012TW01, which is located beneath where soil samples 012SS01 
and 012SB01 were collected, contained several of the inorganic constituents that were found 
in the soil samples there above twice average background concentrations. These included 
copper (16.2 pg/L), lead (3.4 pg/L), and zinc (28 pg/L). These constituents were not found 
in the upgradient monitoring well 012MW01. 

The monitoring well closest to surface soil sample locations 012SS17 and 012SS18, where the 
most significant detections of inorganic constituents occurred in surface soils, is 012MW03. 
Of the inorganic constituents detected in these soil samples well above twice the average 
background concentrations, only two were found in the groundwater at 012MW03 
(aluminum and manganese). Of these two, only manganese was found in 012MW03 at a 
concentration higher than that in upgradient monitoring well 012MW01. 

As reported in previous sections, the inorganic constituents that exceeded the protection of 
groundwater screening criteria (NC SSLs) in any samples of either surface or subsurface 
soils included antimony, cadmium, chromium, iron, lead, manganese, mercury, and silver. 
No antimony, cadmium, or silver were detected in any groundwater samples. Of the 
remaining constituents, only iron and manganese were detected in the majority of 
monitoring well samples. The concentrations of both iron and manganese were higher in 
downgradient monitoring wells compared to upgradient well 012MW01. 

Samples collected during the SRI were not analyzed for inorganics. 

Sulfate and Nitrate. Table 5-10 summarizes the sulfate and nitrate groundwater data. 

Sulfate was detected in all 5 monitoring well samples, at concentrations ranging from 17 to 
43 mg/L. 

Nitrate was detected in monitoring wells 012MW02 and 012TW01 at concentrations of 0.3 . 
and 0.5 mg/L, respectively. 

Samples collected during the SRI were not analyzed for sulfate or nitrate. 

Comparison of Data to Human Health Regulatory Screening Criteria. Table 5-9 compares the 
groundwater sampling data from 1999 to human health regulatory screening criteria. 
Groundwater sampling data exceeding one or more screening criteria are also depicted in 
Figure 5-7. 
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No VOCs or SVOCs exceeded any regulatory screening criteria in 1999 (no SVOCs 
detected). 

Setting aside the poor reliability of the pesticide/PCB data, 3 groundwater samples had 
reported concentrations of pesticides or PCBs that exceeded one or more screening criteria. 
These included monitoring wells 012MW03,012MW04, and 012TW01. Most of the 
exceedances occurred with respect to the sample from temporary monitoring well 012TW01. 
The only federal MCL that was exceeded was for Aroclor-1248, which was found in 
012TW01 in excess of the MCL5 and USEPA Region I11 Tap Water RBC. Alpha-chlordane 
exceeded the NC 2L groundwater standard in monitoring wells 012MW03 and 012TW01. 
Dieldrin exceeded the NC 2L groundwater standard and USEPA Region I11 RBC in 
monitoring wells 012MW03 and 012TW01. Gamma-chlordane exceeded the NC 2L 
groundwater standard in monitoring well 012TW01. Finally, heptachlor epoxide exceeded 
the NC 2L groundwater standard and USEPA Region I11 RBC in monitoring wells 012MW04 
and 012TW01. 

Five inorganic constituents exceeded one or more screening criteria for groundwater. Iron 
exceeded the NC 2L groundwater standard and secondary MCL (both are 300 pg/L) in all 
groundwater samples, and exceeded the USEPA Region I11 Tap Water RBC in all wells but 
012MW01. The secondary MCL for aluminum (50 pg/L) was exceeded in all samples, but 
the USEPA Region I11 Tap Water RBC of 3,700 pg/L was exceeded only at 012TW01. The 
USEPA Region I11 Tap Water RBC for arsenic of 0.045 pg/L was exceeded at 012MW03, 
012MW04, and 012TW01. The USEPA Region 111 Tap Water RBC for chromium of 11 pg/L 
was exceeded only at 012TW01. Finally, manganese exceeded the NC 2L groundwater 
standard and secondary MCL (both are 50 pg/L) in all wells except 012MW01 and 
012MW02. The concentration of manganese in 012TW01 also exceeded the USEPA Region 
I11 Tap Water RBC of 73 pg/L. 

SVOCs detected during the SRI above the NC 2L standards in groundwater are described in 
detail in the SRI Report (Attachment 2). 

5.2.2.4 Surface Water 
Surface water samples collected in 1999 from 3 locations were sent for offsite laboratory 
analysis (Figure 3-4). A duplicate sample was collected at sample location 012SW01. All 
samples were analyzed for TCL VOCs, TCL.SVOCs, TCL Pesticides and PCBs, TAL Metals 
and cyanide (total-unfiltered), sulfate, and nitrate. No surface water sampIes were collected 
during the SRI. 

Table 5-11 lists all TCL/TAL constituents in surface water samples that exceeded human 
health regulatory screening criteria. Surface water-sampling data exceeding one or more 
screening criteria are also depicted in Figure 5-8. 

Volatile Organic Compounds. No VOCs were detected in any of the surface water samples. 

Semi-volatile Organic Compounds. No SVOCs were detected in any of the surface water 
samples. 

5 MCL for total PCBS. 
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Pesticides. Very low concentrations of pesticides were reported in samples from 2 of the 3 
surface water-sampling Iocations. A total of 6 different pesticides were detected. At the two 
surface water sampling locations within the drainage swale at Site 12,012SW01 and 
012SW03, no pesticides were detected in the regular samples. However, the duplicate 
sample collected at 012SW01 contained low concentrations of 4,4'-DDE, dieldrin, and 
gamma-BHC (lindane). 

At the surface water sampling location downstream of Site 12,012SW02, none of the 
pesticides detected in the upstream duplicate sample were found. However, low levels of 
three different pesticides were detected, including 4,4'-dichlorodiphenyldichloroethane 
(DDD), 4,4'-dichlorodiphenyItrichloroethane (DDT), and aldrin. 

Similar to the pesticide results in groundwater, the reliability of the surface water pesticide 
data is very poor for the same reasons. The reported concentrations are all below the 
quantitation limits and the dual column precision criterion (25-or-less-percent concentration 
difference) was exceeded in every case. This poor reliability likely explains the disparity 
between the regular and duplicate sample results. 

PCBs. One PCB, Aroclor-1248, was detected at location 012SW01 at a reported concentration 
of 1.6 pg/L in the duplicate sample only. The regular sample contained no ArocIor-1248 
with a detection limit of 1 pg/L. Aroclor-1248 is the same PCB compound reported in one 
groundwater sample at Site 12 (012TW01), but no soil samples at Site 12 contained Aroclor- 
1248. No other surface water samples contained detectable PCBs. 

The significant disparity between the regular sample and duplicate results casts doubt on 
the reliability of the reported PCB detection. 

Inorganic Constituents. Inorganic constituents were detected at all three surface water 
sampling locations. A total of 13 different inorganic constituents were detected in one or 
more samples. 

Of the inorganic constituents found well above background concentrations in soil samples, 
only aluminum was detected in all of the surface water samples. Manganese and zinc were 
detected at two of the three sampling locations while copper and lead were detected at only 
one of the three locations. Cadmium, chromium, and nickel were not detected in any surface 
water samples. 

Cyanide was detected at 1.2 pg/L in one surface water sample (012SW03). Cyanide was not 
detected in any other medium during the Site 12 RI. 

Sulfate and Nitrate. Table 5-12 summarizes the sulfate and nitrate surface water data. 

Sulfate was detected at the two surface water sampling Iocations within Site 12 (012SW01 
and 012SW03), at concentrations ranging from 10 to 13 mg/L. No sulfate was detected at 
012Sw02. 

Nitrate was detected only at sampling location 012SW01 at a concentration of 0.1 mg/L. 

Comparison of Data to Human Health Regulatory Screening Criteria. Table 5-11 compares the 
surface water sampling data to human health regulatory screening criteria. Surface water- 
sampling data exceeding one or more screening criteria are also depicted in Figure 5-8. 
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No VOCs or SVOCs exceeded any regulatory screening criteria (No VOCs or SVOCs detected). 

With respect to pesticides and PCBs, only the duplicate of sample 012SW01 and sample 
012SW02 had reported concentrations. Setting aside the poor reliability of the pesticide/PCB 
data, most reported detections resulted in one or more exceedances, with the exception of 
gamma-BHC (lindane). A11 detections of 4,4'-DDT, aldrin, dieIdrin, and Aroclor-1248 
exceeded their respective NC WQS (Freshwater) for both human health and aquatic life. The 
detection of 4,4-DDE in duplicate sample 012SW01 exceeded the USEPA National 
Recommended Water Quality 304(a) criterion. The reported concentrations of Aroclor-1248 
and dieldrin in the duplicate of sample 012SW01 also exceeded USEPA Region I11 Tap 
Water RBCs. 

Mercury was the only inorganic constituent to exceed a NC WQS (Freshwater). Calcium and 
magnesium exceed the NCDENR-provided freshwater values. None of the inorganic 
constituents exceeded any USEPA Region I11 Tap Water RBCs. 

5.2.2.5 Sediment 
Sediment samples were collected at the same three locations as the surface water samples, 
and were sent for offsite laboratory analysis (Figure 3-4). A duplicate sample was collected 
at sample location 012SD01. All samples were analyzed for TCL VOCs, TCL SVOCs, TCL 
Pesticides and PCBs, TAL Metals and cyanide, and O&G. No sediment samples were 
collected during the SRI. 

Table 5-13 lists TCL/TAL constituents in sediment samples that exceeded human health 
regulatory screening criteria. Sediment sampling data exceeding one or more screening 
criteria are also depicted in Figure 5-9. 

Volatile Organic Compounds. No VOCs were detected in any of the sediment samples. 
Despite similar detection limits, the low levels of toluene found in two of the sediment 
samples analyzed by the onsite laboratory (see Section 5.2.1) were not found in the samples 
analyzed by the offsite laboratory. 

Semi-volatile Organic Compounds. One SVOC was detected in one sediment sample. Di-n- 
butylphthalate was detected at 50 pg/ kg in sample 012SD03. 

Pesticides. Low concentrations of pesticides were detected in all three sediment samples. A 
total of eight different pesticides were detected. The results were not consistent with the 
detections of pesticides in corresponding surface water samples, creating additional doubt 
about the reliability of the pesticide results. The pesticides 4,4'-DDE, 4,4'-DDT, gamma- 
chlordane, and heptachlor epoxide were found at low concentrations in all three sediment 
samples. Alpha-chlordane and endosulfan sulfate were each found in two of the three 
samples, but in different pairs. The remaining pesticides, 4,4'-DDD and dieldrin, were each 
found in only one sediment sample. 

PCBs. No PCBs were detected in any of the sediment samples. 

Inorganic Constituents. Inorganic constituents were detected at all three sample locations. A 
total of 20 different inorganic constituents were detected in one or more samples. 
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Of the inorganic constituents found well above background concentrations in soil samples, 
aluminum, chromium, lead, manganese, nickel, and zinc were detected at all three sediment 
sampling locations. Mercury was also detected in all sediment samples. Copper was 
detected at two of the three sampling locations while silver was at only one of the three 
locations. 

Oil and Grease. Table 5-14 summarizes the O&G sediment sampling results. 

O&G was detected at all three sediment sample locations. The concentrations ranged from 
293 to 531 mg/ kg. 

Comparison of Data to Human Health Regulatory Screening Criteria. Table 5-11 compares the 
sediment sampling data to human health regulatory screening criteria. Sediment sampling 
data exceeding one or more screening criteria are also depicted in Figure 5-9. 

No VOCs, SVOCs, pesticides, or PCBs exceeded any human health regulatory screening 
criteria (No VOCs or PCBs were detected). 

Of the inorganic constituents, the USEPA Region I11 Residential RBCs for three metals were 
exceeded in one or more samples. This included aluminum and arsenic in sample 012SD03, 
and iron in 012SD01 and 012SD03. 



Table 5-1 
Summary of Background Analytical Data for Soil 

Inorganic Constituents 
Site 12 Remedial Investigation 

MCAS Cherry Point 

Constituent 
Aluminum 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 

Frequency 
of Detection 

21/21 
13/21 
2012 1 
212 1 
214 
1/21 

Minimum 
Detection 
(mglkg) 

488 
0.43 
I 

0.24 
1.6 
1.35 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 

Maximum 
Detection 
(mglkg) 
16900 
13.7 
30.9 
0.59 
3.1 
1.35 

NOTES: 
Source for all data: TetraTech NUS, Inc. (1999a). 
a The maximum detected concentration is used because the calculated arithmetic mean is 

greater than the maximum detected concentration. 

3/21 
1611 7 
712 1 
1/21 
10117 
414 
1/21 

21/21 
1 812 1 

Arithmetic 
Mean 

(mglkg) 
5081.62 

1.95 
11.5 
0.22 
1.45 
0.56 

2X Average 
Background 

(mglkg) 
10163.24 

3.9 
23 

0.44 
2.9 
1 .I2 

4.7 
41.4 
0.24 
1.685 
7.3 
1.4 

0.48 
1.2 
1.3 

6.9 
481.34 

0.56 
0.82 
51 -06 
6.36 
0.96 
19.16 
11.32 

10.2 
957.5 

1 .I 
1.685 
72.3 
7.7 
0.48 
30.45 
34.65 

3.45 
240.67 
0.28 
0.41 
25.53 
3.18 
0.48a 
9.58 
5.66 



Table 5-2 
Surface Soil Sampling Screening Criteria Comparison 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investigation, MCAS Cherry Point 

Notes: 

Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening criteria 
are shaded. 

Each screening criterion has been assigned a reference number listed in parentheses in the column header. The 
reference number is used to identify criteria exceeded in a particular sample. 

Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of 
any exceeded screening criteria (if any). 

U = Compound not detected above the indicated concentration; J = Estimated concentration below the quantitation 
limit; B = Compound also detected in a QAlQC blank 
-- = No screening criterion available. 
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Table 5-2 
Surface Soil Sampling Screening Criteria Comparison 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investigation, MCAS Cherry Point 

Notes: 

Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening criteria 
are shaded. 

Each screening criterion has been assigned a reference number listed in parentheses in the column header. The 
reference number is used to identify criteria exceeded in a particular sample. 

Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of 
any exceeded screening criteria (if any). 

U = Compound not detected above the indicated concentration; J = Estimated concentration below the quantitation 
limit; B = Compound also detected in a QAlQC blank 
- = No screening criterion available. 
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Table 5-2 
Surface Soil Sampling Screening Criteria Comparison 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investigation, MCAS Cherry Point 

I b No compounds exceeded screening criteria 
CL Pc?stieirlc?slPCRs 11 

Notes: 

Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening criteria 
are shaded. 

Each screening criterion has been assigned a reference number listed in parentheses in the column header. The 
reference number is used to identify criteria exceeded in a particular sample. 

Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of 
any exceeded screening criteria (if any). 

U = Compound not detected above the indicated concentration; J = Estimated concentration below the quantitation 
limit; B = Compound also detected in a QAlQC blank 
- = No screening criterion available. 
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Table 5-3 
Surface Soil Detected MetalslCyanide and 2X Average Background Comparison 

March 1999 Sampling Event 
Site 12 Remedial Investigation 

MCAS Cherry Point 

I Sample Location 
Maximum Detected Corresponding to Max. 11 11 TAL MetalolCyanide I Units I Background Detection Concentration I Concentration I 

I 1 

NOTES: 
Parameters listed are those that were detected in one or more samples during the RI. 
The concentration of each chemical for each sample is compared to 2X average background concentration. 
Data entries consist of the concentration followed by the data qualifier, if any. 
J = Estimated concentration below the quantitation limit. 
"--" = No background value available. 

Page I of 1 



Table 5-4 
Surface Soil Sampling Screening Criteria Comparison - DioxinslFurans 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investiaation. MCAS Cherrv Point 

Screenlng Criteria 

EPA Region Ill EPA Region Ill NC Soil EPA Region 
RBC - RBC - Screenlng IV SSLs - 

Resldential Industrial Levels (SSLs) lnhalatlon 

NOTES: 
Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening criteria are shaded. 
Each screening criterion has been assigned a reference number listed in parentheses in the column header. The reference number is used to identify specific criteria exceeded in a particular sample. 
Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of any exceeded screening criteria (if any). 
U = Compound not detected above the indicated concentration: J = Estimated concentration below the quantitation limit: B = Compound also detected In a QAlQC blank; Q = Estimated maximum possible wncentration (EMPC). 
"-" = No screening criterion available. 

' A  blind duplicate sample labeled 012SS12. 

'RBC based on the 2,3,7,8-TCDD toxicity equivalency factors provided in EPA (1989). 
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Table 5-5 
Surface Soil Sampling Results - Oil & Grease 

March 1999 Sampling Event 
Site 12 Remedial Investigation 

MCAS Cherry Point 

*A blind duplicate sample labeled 012SS13. 
**A blind duplicate sample labeled 012SS12. 



Table 5-6 
Surface Soil Sampling Results - Total Organic Carbon (TOC) 

March 1999 Sampling Event 
Site 12 Remedial Investigation 

MCAS Cherry Point 

Sample Location 

012SSOl 
01 2SS01 (Duplicate)* 
01 2SS02 
01 2SS03 
012SS04 
01 2SS05 
01 2SS06 
01 2SS07 
012SS07 (Duplicate)** 
01 2SS08 
01 2SS09 
012SS10 
012SSl I 
012SS14 
012SS15 
012SS16 
012SS17 
012SS18 

NOTES: 

Oil & Grease 
(mglkg) 
15,000 
6,500 
5,600 
4,700 
8,600 
2,900 

430 
250 
500 

3,700 
6,200 
4,200 

12,000 
7,800 

10,000 
12,000 
7,000 
8,500 

*A blind duplicate sample labeled 012SS13. 
**A blind duplicate sample labeled 01 2SS12. 



Table 5-7 
Subsurface Soil Sampling Screening Criteria Comparison 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investigation, MCAS Cherry Point 

I Screening Criteria 
I I 

IC No detected compounds 
CL Sernivolatiles II 

Chemical 

No compounds exceeded screening criteria 
TCL PesticideslPCBs 
No compounds exceeded screening criteria 
TAL MetalslCvanide 

Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening criteria are shaded. 

Each screening criterion has been assigned a reference number listed in parentheses in the column header. The reference number is used 
to identify specific criteria exceeded in a particular sample. 

Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of any exceeded 
screening criteria (if any). 
U = Compound not detected above the indicated concentration: J = Estimated concentration below the quantitation limit. 
' RBC for mercuric chloride 

TCL Volatiles 

Units 

Page I of 1 

EPA Region Ill 
RBC - Industrial 

(1 

NC Soil 
Screening Levels 

(SSLs) (2) 012SB01 (1 -2 ft.) 01 2SB02 (4-5 ft.) 



Table 5-8 
Subsurface Soil Detected MetalslCyanide and 2X Average Background Comparison 

March 1999 Sampling Event 
Site 12 Remedial Investigation 

MCAS Cherry Point 

Concentration 

NOTES: 
Parameters listed are those that were detected in one or more samples during the RI. 
The concentration of each chemical for each sample is compared to 2X average background concentration. 

Detected concentrations that exceed 2X average background concentration are indicated in bold red font. 

Data entries consist of the concentration followed by the data qualifier, if any. 
U = Compound not detected above the indicated concentration; J = Estimated concentration below the quantitation limit. 

Page 1 of 1 



Table 5-9 
Groundwater Sampling Screening Criteria Comparison 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investigation, MCAS Cherry Point 

NOTES: 

Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening criteria are shaded. 

Each screening criterion has been assigned a reference number listed in parentheses in the column header. The reference number is used to identify specific criteria exceeded in a particular sample. 

Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of any exceeded screening criteria (if any). 

U = Compound not detected above the indicated concentration; J = Estimated concentration below the quantitation Ilmit: B = Compound also detected in a QAIQC blank. 

'-" = No screening criterion available. 

'A  bllnd duplicate sample labeled 012MW05 

'Chlordane (total) 

'Secondary Maximum Contaminant Level (SMCL) 

'PCBs (total) 
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Table 5-10 
Groundwater Sampling Results - Nitrate and Sulfate 

March 1999 Sampling Event 
Site 12 Remedial Investigation 

MCAS Cherry Point 

Sample Location 
012MW01 
01 2MW01 (Duplicate)" 
012MW02 
012MW03 
012MW04 
012TW01 

NOTES: 
*A blind duplicate sample labeled 012MW05. 
U = Compound not detected above the indicated concentration. 
J = Estimated concentration below the quantitation limit. 

Nitrate 
(mg/L) 
0.1 U 
0.1 U 
0.3 
0.1 U 
0.1 U 
0.5 

I Sulfate 
(mg/L) 
17 
24 
29 
43 
28 
28 J 



Table 5-1 1 
Surface Water Sampling Screening Criteria Comparison 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investigation, MCAS Cherry Point 

NOTES: 
Detections of a chemical are indicated in bold font. 
Detected concentrations that exceed one or more screening criteria are shaded. Screening criteria exceeded at least once are also indicated in shaded. 
Each screening criterion has been assigned a reference number listed in parentheserin the column header. The reference number is used to identify specific criteria exceeded in a particular sample. 
Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of any exceeded screening criteria (if any). 
U = Compound not detected above the indicated concentration; J = Estimated concentration below the quantitaQon limit: B = Compound also detected in a QAlQC blank. 
"-" = No screening criterion available. 

'A blind duplicate sample labeled 012SW04. 
2 ~ ~ ~ s  (total). 

'screening value is hardnessdependent and calculated for sample 012SW01 (only sample where copper was detected) using the following formula: 
Copper screening value = e1~w5n~12s~-.*.iw01.4w 

*screening value is hardness-dependent and calculated for sample 012SW01 (only sample where lead was detected) using the following formula: 
~~~d screening value = el'.27J"@Z."C..*.l'MI)F.706) 

'RBC for mercuric chloride. 

'screening value Is hardnessdependent and calculated for samples 012SW03 and 012SW04 (only samples where zinc was detected) using the following formuia: 
zinc screening value = e10. ."~3M2.~2.~.~~Ol)MM71141 . Result was 28.95 for 012SW04 and 30.04 for 12SW03. 

Criteria were provided by Mr. Jason Wynn of NCDENR in an m a i l  correspondence on July 2. 2W1. 
A duplicate sample was also collected fmm 012SW01. The maximum concentration of the two measurements is presented in the table. 
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Table 5-12 
Surface Water Sampling Results - Nitrate and Sulfate 

March 1999 Sampling Event 
Site 12 Remedial investigation 

MCAS Cherry Point 

Sample Location 
012SW01 
012SW01 (Duplicate)* 
012sw02 
012SW03 
NOTES: 
*A blind duplicate sample labeled 012SW04. 
U = Compound not detected above the indicated concentration. 
J = Estimated concentration below the quantitation limit. 

Nitrate 
(mglL) 

0.1 
0.1 U 
0.4 U 
0.1 U 

Sulfate 
(mglL) 

I 0  J 
10 J 
5 U 

13 J 



Table 5-13 
Sediment Sampling Screening Criteria Comparison 

March 1999 Sampling Event 
Constituents Exceeding at Least One Screening Criterion 

Site 12 Remedial Investigation, MCAS Cherry Point 

NOTES: 
Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening criteria are shaded. 
Each screening criterion has been assigned a reference number listed in parentheses in the column header. The reference number is used to identify specific 
criteria exceeded in a particular sample. 
Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of any exceeded screening criteria (if any). 
U = Compound not detected above the indicated concentration; J = Estimated concentration below the quantitation limit; B = Compound also detected in a QAIQC blank. 
"-" = No screening criterion available. 

'A blind duplicate sample labeled 012SD04. 
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Table 5-14 
Sediment Sampling Results - Oil & Grease 

March 1999 Sampling Event 
Site 12 Remedial Investigation 

MCAS Cherry Point 

Sample Location 

012SDOl 
01 2SD01 (Duplicate)* 
012SD02 
01 2SD03 

Oil & Grease 

(mglkg) 
478 
53 1 
389 
293 

NOTES: 
*A blind duplicate sample labeled 012SD04. 
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6 Contaminant Fate and Transport 

This section discusses the fate and transport of chemicals in soil, groundwater, surface 
water, and sediment at Site 12 and their possible interrelation. The fate and transport are 
described to support the HHRA and ERA and to aid in defining remedial alternatives. 

6.1 Contaminant Mobility and Persistence 
The probable behavior of potential site contaminants is determined by their physical, 
chemical, and biological interaction with the environment. The mobility and persistence of 
the chemicals in the environment are two key characteristics in determining probable 
behavior. Mobility is the potential for a chemical to migrate from a site, and persistence is a 
measure of how long a chemical will remain in the environment. Environmental factors that 
affect the mobility and persistence of the contaminants include: pH, concentration of other 
chemicals in the media, soil moisture, oxidation-reduction potential (measured as Eh), water 
chemistry, organic-matter content, and the presence of microorganisms. 

The behavior is also determined by the physical and hydraulic properties of the water- 
bearing units through which the contaminants are being transported. These properties 
control the advection and dispersion of the contaminants. 

6.1 . I  Contaminant Groups 
Both organic and inorganic constituents were detected in environmental media at Site 12. 
The nature and extent of these chemicals are discussed in detail for the different media in 
Section 5. Discussing the fate and transport of all of these chemicals would be infeasible. 
Instead, the chemicals are discussed as groups (i.e., VOCs, SVOCs, pesticides, PCBs, and 
inorganics), with only occasional reference to particular chemicals. 

Certain chemicals were selected to represent the range of chemicals associated with Site 12. 
The representative chemicals were selected on the basis of high concentrations, frequency of 
occurrence, occurrence in several media, variable migration potential, and likely 
contribution to overall risk to human health and the environment. The frequency of 
detection of each constituent in all media is provided in Appendix E (Tables E-1 through 
E-6). The chemicals discussed in this section are listed in Table 6-1 and their specific fate and 
transport properties are described in the next section. These properties provide a range of 
the properties characteristic of each of the chemical groups. 

Note that the potential of a contaminant to contribute to human health or ecological risk was 
evaluated in the screening process summarized in Sections 7 and 8, respectively. 

6.1.2 Physical and Chemical Properties 
Various basic physical and chemical properties affect the transport of chemicals in the 
environment at the site. The following are considered to be the most important properties: 
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Sorption 
Volatilization 
Degradation 
Transformation 
Bioaccumulation 

Table 6-1 contains data for the representative chemicals on the physical and chemical 
properties relevant to fate and transport. Table C-1 in Appendix C contains data on pH, Eh, 
conductivity, turbidity, temperature, and DO in groundwater obtained during groundwater 
sampling at Site 12. Similar surface water data are presented in Table C-2. The properties 
themselves are briefly described below. 

I 
6.1.2.1 Sorption I 

Sorption is the tendency for chemicals to adsorb to and desorb from materials in the media 
through which the contaminants are being transported. The subsurface materials likely to 
sorb chemicals typically are clays and organic material, both found at the site. The organic 
and clay materials are generally limited to within the first feet of the soil horizon. In 
addition, inorganic chemicals adsorb onto iron, manganese, and aluminum oxyhydroxide or 
oxide coatings on soil and sediment grains. Adsorption of metals can be irreversible because 
of the process of fixation. 

The conventional measure of sorption is the distribution coefficient (Kd) of soil and geologic 
material for the chemical. The Kd for organic chemicals is the product of a partition 
coefficient (L) and the fraction of organic carbon (f,,). In general, chemicals with a K, 
greater than 10,000 ml/g (e.g., many SVOCs) have high degrees of adsorption and 
consequentially low mobility, whereas chemicals with a K, lower than 1,000 ml/g 
(e.g., many VOCs) have lower degrees of adsorption and consequentially higher mobility. A 
higher K, also contributes to greater bioaccumulation. The Kd for inorganic chemicals is a 
complex function of pH, organic content, oxide coatings, and other factors; therefore, Kd is 
not easily estimated by methods other than site-specific testing. 

The migration rates of dissolved contaminants range widely between different chemicals 
because of their degree of adsorption. As a first estimate, they will move at the rate of 
groundwater flow, or by advection. The rate of groundwater flow is estimated using 
Darcy's Law and dividing it by the effective porosity: 

where v = Groundwater-flow velocity (ft/day) i 
K = Hydraulic conductivity (ft/day) 1 
Vh = Hydraulic gradient (dimensionless) I 
n, = Effective porosity (dimensionless) 

I 
! 

Typically, contaminants will not move as rapidly as the groundwater because of adsorption 
of the contaminant on the geologic media. For each contaminant detected at the site, it is 
theoretically possible to calculate a retardation coefficient, which is an estimate of the degree 



6. CONTAMINANT FATE AND TRANSPORT 

to which the contaminant is slowed by adsorption in relation to the groundwater-flow 
velocity. The retardation coefficient is calculated according to the following equation: 

where R = Retardation coefficient (dimensionless) 

pb = Bulk density (gm/cm3) 

Kd = Distribution coefficient (ml/ gm) 

The effect of retardation is estimated by dividing the groundwater-flow velocity by R, which 
provides a value of migration that is either equal to (in the case of no retardation) or less 
than the flow rate (in the presence of retardation). 

In order to estimate the Kd of the soil for a particular organic chemical, it is necessary to 
have an estimate of the TOC in the soil. Site-specific measurements of TOC are available 
from surface and subsurface soils at Site 12. 

The values of TOC in soil at Site 12, which are provided in Table 5-6, ranged from 250 to 
15,000 mg/kg, with a geometric mean of 6,961 mg/kg. The geometric mean value was 
converted to an f, by dividing by 1,000,000, yielding a value of 0.007. The Kd was then 
estimated by multiplying the f, by the K, (from Table 6-1) for the particular organic 
chemical. These results are listed in Table 6-2. For inorganics, this simple relationship is not 
applicable, and site-specific data were not used to calculate distribution coefficients. 
Therefore, estimates obtained from the literature and provided in Table 6-1 were used; these 
values are also listed in Table 6-2. 

Retardation coefficients for each of the major chemical groups were estimated and are 
provided in Table 6-2. A bulk density of 1.85 grams per cubic centimeter (typical of silty 
sand) and an effective porosity of 0.25 were assumed. A range of values was calculated to 
show the effects of the variability in the K d .  Both the range in lower values and the range in 
upper values of I6 for metals were used because many metals, such as arsenic and 
chromium, vary widely in their mobility depending upon their valence state. 

The estimates of retardation provided in Table 6-2 indicate a wide range. Pesticides and 
PCBs show the largest range in retardation, which would produce migration rates as low as 
1.1 x 10-6 for some pesticides and as low as 6.8 x 10-5 for Aroclor-1260 with a groundwater 
flowrate of 0.1533 ft/day. 

It  is noted that the TOC values used in the calculations of retardation coefficients for organic 
compounds in Table 6-2 were mostly obtained from samples of surface soil. Typically, 
subsurface soil has lower values of TOC than surface soil because of the lower amounts of 
vegetative material with depth. Therefore, the retardation coefficients estimated using the 
TOC values from the surface soil may overstate the degree of retardation because the 
adsorption would be overestimated. Therefore, the values of retardation of organic 
compounds should be considered high-end estimates, and the degree of retardation of 
organic compounds may be lower. 

The distribution coefficients of the contaminants associated with the site vary widely 
between the organic and inorganic analytes. The distribution coefficients of the inorganic 
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analytes also vary widely depending on the valence state of some of the analytes and the pH 
and other conditions encountered in the subsurface. The data provided in Table 6-2 are from 
various reports and documents in the literature, not from the site. Therefore, the estimates of 
R have an even greater level of uncertainty than do the estimates of the rates of groundwater 
flow. As a result, the estimates of the rates of contaminant migration are very approximate. 

6.1.2.2 Volatilization 
Volatilization is the tendency for some chemicals, particularly VOCs, to change from a 
liquid or adsorbed state to a gas. A conventional measure of volatility is Henry's Law 
constant (Kh). Values of Kh for the representative chemicals are provided in Table 6-1. 

Compounds with Kh values higher than 10-3 atmosphere-cubic meter per mole (atm-m3/M) 
are expected to volatilize readily from water to air, whereas those with Kh values lower than 
10-5 atm-m3/M are relatively non-volatile. Most inorganic chemicals are not volatile under 
normal temperature and pressure conditions. 

6.1.2.3 Degradation 
Degradation is the transformation of one chemical to another by such processes as 
hydrolysis, photolysis, and biodegradation. Hydrolysis is the reaction of a chemical with 
water and photolysis is the result of exposing the chemical to light. 

Degradation is commonly expressed as a half life that composites the degradation by 
whatever processes may be operating. Estimates of half lives for the representative 
chemicals are provided in Table 6-1. 

6.1.2.4 Transformation 
Transformation occurs when metals are increased or reduced in valence state by oxidation 
or reduction, respectively. Transformation may have a significant effect on the mobility of a 
metal, either increasing or decreasing it. Transformation can be caused by Eh and pH 
changes and by microbial or non-microbial (abiotic) processes. 

6.1.2.5 Bioaccumulation 
Bioaccumulation is the extent to which a chemical will partition from water into the 
lipophilic parts (e.g., fat) of an organism. Bioaccumulation commonly is estimated by the 
octanol-water partition coefficient (&,). Chemicals with high values of Id, tend to avoid 
the aqueous phase and remain in soil longer or bioaccumulate in the lipid tissue of exposed 
organisms. Accumulation of a chemical in the tissue of the organism can be quantified by a 
bioconcentration factor (BCF), which is the ratio of the concentration of the chemical in the 
tissue to the concentration in the water. BCFs are both contarninant-specific and species- 
specific. 

Estimates of the values of KO, and BCF for the representative chemicals are provided in 
Table 6-1. Inorganic chemicals and SVOCs tend to have higher 16, values, so they 
bioaccumulate more extensively than VOCs. 
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6.1.3 Representative Chemicals 
The following chemical-specific profiles briefly describe how the chemical and physical 
properties of the representative chemicals (Table 6-1) affect their mobility and persistence in 
the environment. 

6.1.3.1 Pesticides: 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT 
These pesticides were detected above human health screening criteria in surface water and 
above ecological criteria in surface soil. 4,4'-DDD and 4,4'-DDT were detected above 
ecologica1 criteria in sediment samples collected in the drainage swale south of Runway 28. 

4,4'-DDD and 4,4'-DDE are impurities in 4,4'-DDT as well as biodegradation products of 
4,4'-DDT. Therefore, they may occur in the environment as a result of the use of 4,4'-DDT as 
an insecticide. 

If released to soil, they will adsorb very strongly to the soil and will not be expected to leach 
through soil to groundwater. With the exception of 4,4'-DDE, they were not detected in 
groundwater at Site 12. They will not hydrolyze under normal environmental conditions 
and are not subject to significant biodegradation. Evaporation from the surface of soils with 
low organic content (such as sandy soils) may be significant, but adsorption of them to soil 
may reduce the rate of evaporation. If released to water, they will adsorb very strongly to 
sediment and bioconcentrate in aquatic organisms. 

6.1.3.2 PCBs: Aroclors 1248 and 1260 
These PCBs were detected above human health criteria in surface soil, surface water, and 
groundwater at Site 12. 

PCBs such as these Aroclors are characterized by low water solubility, low volatility, high 
affinity for organic matter, and high resistance to chemical or biological degradation. 
Aroclors are mixtures of different congeners of chlorobiphenyl and the relative importance 
of the environmental-fate mechanisms generally depends on the degree of chlorination. In 
general, the persistence of the PCB congeners increases with an increase in the degree of 
chlorination. Screening studies have shown that Aroclors generally are resistant to 
biodegradation. It has also been shown that the higher chlorinated congeners in PCBs are 
susceptible to reductive dechlorination by anaerobic microorganisms found in aquatic 

. sediments. 

The PCB congeners present in Aroclors will become tightly adsorbed to the soil particles if 
they are released to soil. Due to their low solubility and tendency to adsorb to soil, PCBs in 
the soil generally do not cause significant groundwater contamination and do not do so at 
Site 12. The affinity for Aroclors to adsorb generaIly increases as the degree of chlorination 
of the individual congeners increases. 

PCBs may migrate off the sites with erosion by surface water and by entrainment in the air. 
They then may be deposited in sediments in surface water bodies. Adsorption to sediment 
and suspended matter will be an important fate process if released to water. Although 
adsorption can immobilize Aroclors for relatively long periods of time, eventual re-solution 
into the water column has been shown to occur. The PCB composition in water will be 
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enriched in the lower chlorinated PCBs because of their greater water solubility, and the 
least water-soluble PCBs (i.e., highest chlorine content) will remain adsorbed. 

Aroclors have been shown to bioconcentrate significantly in aquatic organisms. 

6.1.3.3 SVOCs: Naphthalene and ZMethylnaphthalene 
These SVOCs were detected above North Carolina screening levels in soil and groundwater 
at Burn Pit E. 

Light polynuclear aromatic hydrocarbons (PAHs) such as these naphthalene compounds are 
characterized by relatively low water solubility, high volatility, and weak affinity for soil 
particles. When present in surface soil, naphthalene can evaporate easily and is broken 
down by sunlight in the air within a few days. In healthy aerobic soil, naphthalene can be 
broken down by microorganisms within a few months, although the process can take much 
longer at sites where high concentrations of naphthalene, the presence of other 
contaminants, or other unfavorable conditions slow the degradation process. When released 
to soil, naphthalene binds weakly to soil particles. It can migrate easily through permeable 
soils and reach groundwater. Naphthalene can migrate offsite in groundwater through 
dilution and dispersion. 

In surface water, naphthalene has a half-life of a few days to a few weeks, with most losses 
due to volatilization. Naphthalene remains primarily in solution, although smaller amounts 
can sorb to suspended particdates or sediment. Naphthalene has not been found to 
significantly bioaccumulate in aquatic organisms. 

6.1.3.4 Metals: Arsenic, Chromium, and Zinc 

Arsenic. Arsenic exceeded human health screening criteria in surface soil, groundwater, and 
sediment at Site 12. 

The predominant form of arsenic in oxidizing environments is arsenate (As[+5]). Under 
slightly reducing and acidic conditions, such as temporary flooding, the more toxic and 
mobile arsenite (As[+3]) form dominates. Arsenite and methylated arsine predominate in 
moderately reducing soil, such as tidal marshes and consistently flooded soil. In natural 
environments, arsenic also may exist in the As(-3) and As(0) states, but only under highly 
reducing conditions. 

Transport and partitioning of arsenic (and all other metals) in water depend on the 
oxidation state of the arsenic and on interactions with other materials present. Organic 
matter, divalent metals, and dissolved sulfide enhance the reduction of the arsenic valence 
state to a more mobile form. Soluble forms move with water, but arsenic may be adsorbed 
from water onto sediment or soil, especially clays, iron oxyhydroxides and oxides, 
aluminum hydroxides, manganese compounds, and organic material. Adsorption to 
oxyhydroxides is the most important natural adsorption process. 

Microbes are capable of methylating arsenic to trimethylarsine gas, which is a more-volatile 
and more-mobile form than inorganic arsenic. 

Bioaccumulation of arsenic occurs in aquatic organisms, particularly algae and lower 
invertebrates. Although some fish and invertebrates may contain high levels of arsenic 
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compounds, the predominant arsenic form, arsenobetaine, is relatively inert. 
Biomagnification in aquatic food chains does not appear to be significant. 

Chromium. Chromium exceeded human health criteria for surface soil and groundwater, 
and ecological criteria for sediment at Site 12. 

Chromium forms a number of compounds in various oxidation states. Those of Cr(+2) 
(chromous), Cr(+3) (chromic), and Cr(+6) (chromates) are most important. Cr(+3) is the 
dominant species under pH and redox conditions generally present in the subsurface. 
Cr(+3) may be converted to highly mobile and more toxic Cr(+6) under oxidizing 
conditions. Cr(+3) is readily adsorbed in the subsurface while Cr(+6) is not. Cr(+6) is a 
moderately strong oxidizing agent and reacts with organic and other oxidizable material to 
form Cr(+3). 

Most of the chromium in surface water may be present in particulate form as sediment. 
Some of the particulate chromium would remain as suspended matter and ultimately be 
deposited in sediments. Cr(+3) can combine with aqueous hydroxide ions to form insoluble 
chromium hydroxide (Cr(OH)3). Precipitation of this material may be a dominant transport 
pathway for chromium in natural waters. Although most of the soluble chromium in surface 
water may be present as Cr(+6), a small amount may be present as Cr(+3) organic 
complexes. Cr(+6) may be reduced to Cr(+3) by organic matter present in the water and 
may eventually deposit in sediments. 

Chromium is bioaccumulated by aquatic organisms and its passage through the food chain 
has been documented. 

Zinc. Zinc exceeded ecological screening criteria in surface soil and surface water at Site 12. 

In the environment, zinc occurs primarily in the Zn(+2) oxidation state and has the tendency 
to strongly sorb to such substrates as hydrous metal oxides, clays, and organic matter. Free 
Zn(+2) in the aquatic environment tends to be adsorbed by suspended solids, such as humic 
and fulvic acids. In this way, zinc's mobilization can be increased. 

Zinc has been shown to bioaccumulate in aquatic organisms, where concentrations can be as 
much as 1,000 times that found in water. 

6.1.4 Aquifer Properties 
The following physical mechanisms control the fate and transport of contaminants 
dissolved in groundwater during migration: 

Advection, the transport of dissolved contaminants by the bulk motion of flowing 
groundwater, is the primary transport mechanism for dissolved contamination along the 
hydraulic gradient. Advection controls the rate and direction of contaminant migration. 

Dispersion, the spreading of dissolved contaminants from the path they would be 
expected to follow during advection, results from the spatial variation in aquifer 
permeability, fluid mixing, and molecular diffusion. Dispersion primarily controls the 
concentration of the contaminant at any point in the flow system. 

Dispersion occurs in moving groundwater because of local variations in flow velocities 
caused by the variability of the hydraulic conductivity of the porous media. Typically, the 
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degree of dispersion is greater in the direction of water flow than in directions 
perpendicular to it. The concentrations of the chemicals at the center of the contaminant 
plume will decrease as dispersion dilutes the contaminant mass. Some contaminants will 
migrate more rapidly than the center of mass of the concentration and some will migrate 
more slowly. The center of mass would move at the rate estimated by dividing the 
groundwater-flow velocity by the retardation coefficient of the migrating chemical, as 
described earlier in this section. 

6.2 Contaminant Migration for Site 12 
This section discusses the site-specific source areas and potential mechanisms for 
contaminant release and migration from source areas at Site 12. The discussion is organized 
by media within the site that may experience contaminant transport. 

Fundamental to describing fate and transport at the site is the conceptual site model (CSM), 
which is described in this section. The CSM qualitatively defines the various contaminant 
sources, release mechanisms, relative rates of migration and persistence of contaminants, 
and migration pathways for contaminants at the site. 

6.2.1 Source Areas 
Based on the previous investigations and the chemical and physical data gathered for the 
sites, the following potential contaminant source areas have been identified at Site 12: 

The Crash-crew Burn Pit (and historical bum pits) and runoff coming into contact with i 
burn pit contaminants. Runoff is expected to flow southward across the asphalt runway 
surface into the grassy area south of the runway. Runoff carrying burn pit contam- 
ination would primarily deposit this contamination in surface soils south of the runway 
and to some degree in site surface water and sediments in the drainage swale. 

The oil/water separator and associated piping which receives fire-fighting water 
captured in the burn pit trench drain and runoff contained within a concrete pad 
beneath the above-grade waste JP-5 fuel tank. 

A former 6,000-gallon UST formerly located approximately 20 ft south of the oil/water 
separator. 

The primary mechanisms for contaminant transport from the source areas at the site are 
believed to be: 

Leaching of contaminants from the soil by infiltrating precipitation and transport by 
surface runoff or flow through the soil to groundwater 

Entrainment of contaminated surface soil into the air by wind erosion 

Erosion of surface soil from the site and deposition in surface water and creek sediments 

6.2.2 Releases from Soil to the Atmosphere 
Wind erosion and vehicular traffic are considered to be the primary mechanisms for releases 
of site contaminants to the atmosphere from soil because inorganics constitute the majority 
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of contaminants identified at the sites. Inorganics and many SVOCs tend to bind to the soil 
and can be released to the atmosphere as dust during windy conditions or site activities. 
However, the potential for release of site contaminants to the atmosphere is considered to be 
minimal because most of the site is covered with asphalt or grass. 

Volatilization, which is the primary mechanism for releasing volatile contaminants from soil 
to the atmosphere, is not considered to be a significant part of potential contaminant release 
at the sites. Few VOCs were detected in surface soil and subsurface soil at the site and their 
concentrations are very low. 

6.2.3 Releases from Soil to Surface Water and Sediment 
Contamination in surface soil at the site to the drainage swale is moderately restricted 
because most of the site is covered with grass. The contaminated soil transport can be by 
wind erosion and by surface water flow erosion because surface drainage at the site is 
southward toward the drainage swale. Contaminants may be transported by surface runoff 
either in the dissolved phase or as suspended particulates. The load carried by surface water 
usually is deposited under oxidizing conditions and, therefore, transported chemicals may 
be oxidized if the transport times are long enough. This may enhance the transport of some 
metals such as chromium and reduce the potential for others, such as arsenic. 

Surface water is a potential source of contaminants to sediment. Contaminants in the site 
soil may be transported by surface runoff as suspended particulates to the drainage swale, 
which then settle out into the sediment. 

6.2.3.1 Potential Releases to Surface Water 
This section discusses the potential for releases to surface water at Site 12 based on the 
contaminants found in surface and subsurface soil at the site as well as direct evidence of 
impacts on Site 12 surface water (i-e., analytical results from surface water). It is important to 
note that surface water at Site 12 is temporary in nature-most of the drainage swale at 
Site 12 is nearly always dry, with the exception of the eastern portion where precipitation 
and runoff sometimes pond after rain events and during the wetter times of the year. 

There were virtually no VOCs detected in surface soil and none in subsurface soil. In 
addition, no VOCs were detected in Site 12 surface water samples. Therefore, soil at Site 12 
does not represent a source of VOCs in surface water. 

Several SVOCs were found at Iow concentrations in surface and subsurface soils, but no 
SVOCs were detected in Site 12 surface water. Therefore, soil at Site 12 does not represent a 
source of SVOCs in surface water. 

Low concentrations of a number of pesticides were found in surface and subsurface soils. In 
addition, one PCB (Aroclor-1260) was detected in surface soil. Very low concentrations of 
several of the pesticides detected in soils were also found in Site 12 surface water. The PCB 
Aroclor-1248 was found in one surface water sample, but is a different compound than the 
PCB found in surface soil at Site 12. Site 12 soil appears to be a potential source of pesticides 
to surface water, although the pesticides found in Site 12 soils are not likely related to site 
activities. 
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There are a number of metals, including the representative chemicals arsenic, chromium, 
copper, lead, and zinc, which were detected in surface and subsurface soils, predominantly 
in surface soils south of the runway. The surface soil containing these metals is subject to 
erosion into the drainage swale. Most of the metals detected above background 
concentrations in soils were also found in one or more surface water samples. Therefore, 
Site 12 soil appears to be a potential source of metals to surface water. 

6.2.3.2 Potential Releases to Sediment 
This section discusses the potential for releases to the sediments at Site 12 from 
contaminants found in surface and subsurface soil as well as direct evidence of impacts on 
Site 12 sediment (i.e., analytical results from sediment). 

There were virtually no VOCs detected in surface soil and none in subsurface soil. In 
addition, no VOCs were detected in Site 12 sediment samples. Therefore, soil at Site 12 does 
not represent a source of VOCs in sediment. 

Several SVOCs were found at low concentrations in surface and subsurface soils, but only 
one SVOC (di-n-butylphthalate) was detected at a very low concentration in Site 12 
sediment. Therefore, soil at Site 12 does not represent a source of SVOCs in sediment. 

Low concentrations of a number of pesticides were found in surface and subsurface soils. In 
addition, one PCB (Aroclor-1260) was detected in surface soil. Very low concentrations of 
several of the pesticides detected in soils were also found in Site 12 sediment. No PCBs were 
found in Site 12 sediment samples. Site 12 soil appears to be a potential source of pesticides 
to sediment, although the pesticides found in Site 12 soils are not likely related to site 
activities. 

There are a number of metals, including the representative chemicals arsenic, chromium, 
copper, lead, and zinc that were detected in surface and subsurface soils, predominantly in 
surface soils south of the runway. The surface soil containing these metals is subject to 
erosion into the drainage swale. Most of the metals detected above background 
concentrations in soils were also found in one or more sediment samples. Therefore, Site 12 
soil appears to be a potential source of metals to sediment. 

6.2.4 Releases from Soil to Groundwater 
Percolation of precipitation, both rainfall and snowmelt, through the unsaturated soil can 
dissolve contaminants and transport them to the underlying groundwater. Thus, surface 
and subsurface soil can serve as a source of contaminants to groundwater. 

There were virtually no VOCs detected in surface soil with the exception of low 
concentrations of toluene and xylenes at one surface soil sampling location. No VOCs were 
detected in subsurface soil at this same location, or any other location. Site 12 groundwater 
samples contained very little VOC contamination other than very low concentrations of 
toluene at most wells. However, the monitoring well located upgradient of Site 12 contained 
similar concentrations as the downgradient samples. Therefore, soil at Site 12 does not 
represent a source of significant levels of VOCs in groundwater. 

Several SVOCs were found in surface and subsurface soils during the RI, and the extent of 
contamination was delineated during the SRI. In addition, the SRI identified SVOCs in 
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groundwater at Site 12. Therefore, soil at Site 12 appears to be a source of SVOCs to 
groundwater. 

Low concentrations of a number of pesticides were found in surface and subsurface soils. In 
addition, one PCB (Aroclor-1260) was detected in surface soil. Pesticides and PCBs have low 
solubilities and relatively high K, values, and as a result are not typically found in 
groundwater. However, very low concentrations of some of the pesticides detected in soils 
were also reported in one or more Site 12 groundwater samples. Pesticides were also 
detected in the upgradient monitoring well sample (012MW01). It is important to note, 
however, that the reliability of the pesticide data for groundwater is very poor. The reported 
concentrations are all below the quantitation limits and the dual column precision criterion 
(25-or-less-percent concentration difference) was exceeded in every case. Based on the data, 
Site 12 soil appears to be a potential source of pesticides to groundwater, although the 
pesticides found in Site 12 soils are not likely related to site activities and there is 
considerable doubt regarding the reliability of the groundwater pesticide data. 

The PCB Aroclor-1248 was found in one groundwater sample, but is a different compound 
than the PCB found in surface soil at Site 12. In addition, the reliability of the PCB data in 
groundwater is questionable, as the dual column precision criterion (25-or-less-percent 
concentration difference) was exceeded. 

There are a number of metals, including the representative chemicals arsenic, chromium, 
copper, lead, and zinc, detected in surface and subsurface soils, predominantly in surface 
soils south of the runway. The metals detected above background concentrations in soils 
were also found in one or more groundwater samples, although there did not appear to be 
good correlation between locations with relatively high metals concentrations in soils versus 
groundwater. Nevertheless, Site 12 soil appears to be a potential source of metals to 
groundwater. 

6.2.5 Migration of Contaminants in Groundwater 

6.2.5.1 General Conceptual Model of Groundwater Flow 
Recharge to the Groundwater System. At Site 12, precipitation that does not run off of the 
surface of the ground toward the drainage swale south of Runway 28 or is evaporated or 
transpired into the air, infiltrates the surface of the ground. Most infiltration occurs in areas 
of the site where there is grass cover and the ground is flat or has only a low slope. . 

The infiltrating water moves by gravity downward through the unsaturated soil. At some 
depth (generally on the order of 10 to 13 ft bgs) the infiltrating water reaches the water 
table and enters the shallow groundwater system. 

Recharge to the groundwater system underlying the site also occurs via movement of 
upgradient groundwater through the site area. 

Hydrogeology of Individual Units. The surficial aquifer (water table) at the site is relatively flat 
and slopes to the east toward Hancock Creek, located Y4 mile east of the site. 

Underlying the surficial aquifer at the site is the Yorktown Confining Unit, a clay unit that 
separates the overlying water table from the underlying Yorktown Aquifer. There is no site- 
specific data to determine the differences in hydraulic head between the surficial and 
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Yorktown Aquifers which would indicate the potential for vertical migration between the 
two aquifers. Based on regional data on the thickness (regionally 22 ft) and the composition 
(clayey to sandy clay) of the Yorktown Confining Unit at Site 12, it is unlikely that 
contaminants from Site 12 are migrating downward to the Yorktown Aquifer. 

Discharge from the Groundwater System. The assumption is that the surficial aquifer 
discharges directly into Hancock Creek and eventually into the Neuse River. 

6.2.5.2 Conceptual Model of Contaminant Transport 
Previous sections have described how contamination in soil could be transported to the 
groundwater and how groundwater moves at the site. In this section, the migration of 
contaminants in groundwater at Site 12 is described. First, the upgradient contamination 
conditions are discussed. These conditions provide a background against which possible 
effects of the site on the groundwater can be evaluated. Then the migration of contamination 
through the groundwater underlying the site and the likely effects of the site on the 
groundwater are discussed. Finally, the potential for discharge of contaminated 
groundwater to surface water is discussed. 

Upgradient Groundwater. As described earlier in this section, groundwater in the surficial 
aquifer at Site 12 generally flows to the east beneath the site. Well 012MW01, located on the 
northern side of the runway and west of the bum pit and oil water separator, is considered 
to be the background well for the site. The well contained only three organic compounds: 
alpha-chlordane, gamma-BHC, and toluene, none of which were detected above any 
screening criteria. Two inorganic constituents were detected in the background well above 
screening criteria in unfiltered samples: aluminum at 730 pg/L and iron at 484 pg/L. 
Several metals such as arsenic, and chromium were not detected in the background well and 
they exceeded screening criteria elsewhere on the site. Barium was detected in the 
background well below groundwater screening criteria and remained below screening 
criteria elsewhere on the site. The metals iron and manganese, along with sodium, are 
common chemicals found in natural systems, and may not be site-related. 

Onsite Groundwater-General. As discussed earlier, groundwater in the water table moves 
eastward across the site. The rates of horizontal advective flow in the groundwater system 
underlying the site were estimated, using data from previous investigations: 

Surficial Aquifer 

- K = Geometric mean of 13.92 fMay 
- Vh = 0.0033 
- n, = 0.25 
- v = Approximately 0.1533 ft/day 

It should be stressed that this value is an approximation of the likely groundwater flow 
velocity in the groundwater system at the site. The uncertainty in the hydraulic conductivity 
and the variability make dependable and representative values difficult to estimate. 

As described in Section 6.1.2, the actual migration rates of contaminants can be estimated 
using the rates of groundwater flow and estimates of the retardation coefficient for each 
chemical. The rates of migration are discussed for each chemical group below. 
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Earlier in this section, background groundwater quality was discussed. The assumption is 
that the analytical results from well 012MW01, located on the northwest side of the site, 
provide the best indication of background quality for the water table. 

Downgradient Groundwater. As described in the conceptual hydrogeologic model, 
groundwater in the surficial aquifer is assumed to discharge to Hancock Creek. VOCs and 
SVOCs will not be sources of contamination to surface water. Other than 2 VOCs detected at 
trace levels (less than 0.5 pg/L), no VOCs or SVOCs were detected in groundwater. 

The inorganics detected above screening criteria in the groundwater were aluminum, 
arsenic, chromium, iron, and manganese. The mobility of these compounds is low. 
Groundwater flow across the site is relatively slow (approximately 56 ft per year) and is not 
expected to be a significant source of metals to Hancock Creek. 

6.3 Summary of Fate and Transport Conclusions 
The following bullets summarize the potential migration pathways that appear to be present 
at the site and also indicate whether the data show that migration is confirmed, likely, 
unlikely, or nonexistent for the major classifications of contaminants found at Site 12. 

Site 12 soil to surface water: 

VOCs -no migration 
SVOCs - no migration 
Pesticides and PCBs - likely migration , 

Metals -likely migration 

Site 12 soil to sediment: 

VOCs -no migration 
SVOCs -no migration 
Pesticides and PCBs -likely migration 
Metals -likely migration 

Site 12 soil to groundwater: 

VOCs -no migration 
SVOCs -confirmed migration6 
Pesticides and PCBs - likely migration7 
Metals - likely migration 

Migration is considered confiimed based on exceedances of NC 2L standards in groundwater, as documented in the SRI 
Report (Attachment 2). 

Migration is likely if data reliability issues are overlooked. However, the reliability of the groundwater pesticide and PCB data 
is considered very poor. For pesticides and PCBs, the reported concentrations were below quantitation limits and the dual 
column precision criterion (25 percent or less percent concentration difference) was exceeded in every case. In addition, the 
PCB reported in groundwater was a different compound than detected in overlying soils. 



Table 6-1 
Physical, Chemical, and Half-Life Data of Representative Chemicals 

Site 12 Remedial Investigation 
MCAS Cherry Point, North Carolina 

Fish 
BCF 

(unitless) 

Log 
KO, 

(mllg) 

Half-Life Range (days) 
Soil I Groundwater 

Low I High I Low I High 
Pesticides and PCBs 

Henry's Law 
Constant 

(atm-m31 
mole) 

Vapor 
Pressure 
(mm Hg) 

Kd or Log 

KO: 

(mglg) 

Water 
Solubility 

(mglL) 
Chemical 

5,700 (2) 
5,700 (2) 
5,700 (2) 

N A 
N A 

Molecular 
Weight 
(glmole) 

6,210 - 52,500 (3) 1 730 (2) 
10,000 - 81,000 (3) ' 731 (2) 

VOCs and SVOCs 
Naphthalene 1 128.19 (4) ( 1.15 (4) 1 31.70 (4) 1 0.087 (4) 1 0.00046 (4) 1 2.97 (4) 1 3.29 (4) 1 3 (3) 1 0.12 (5) 1 125 (5) 1 258 (5)  1 2166 (5) 
2-Methylnaphthalene 1 142.20(4) 1 1.01(4) 1 24.60 (4) 1 0.068 (4) 1 0.00050 (4) 1 3.39 (4) 1 3.86 (4) 1 N A I NA I NA I NA I NA 

lnorganics 

Specific 
Gravity 

(unitless) 

16 (2) 
70 (2) 
71 (2) 

N A 
N A 

1.02E-06 (1) 
6.49E-06 (1) 
1.9E-07 (I) 

4.94E-04 (1) 
4.05E-05 (1) 

4.4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aroclor-1248 
Aroclor-1260 

21,580 - 690,000 (3) 
270.000 - 340,000 (3) 
270.000 - 340,000 (3) 

11,400 (2) 
11,400 (2) 
1 1,400 (2) 

N A 
N A 

1.48 (1) 
N A 

1.56 (1) 
1.41 (1) 
1.57 (1) 

320.05 (1 ) 
319.03 (1) 
354.49 ( I )  

288 (avg) (1) 
370 (avg) ( I )  

732 (2) 
NA 
NA 

U '  
U 
U 
U 
U 
U 

2.16E-05 (1) 
2.34E-05 (1) 
1.03E-04 ( I )  
0.0035 (1) 
0.0071 (1) 

0.050 (1) 
0.055 (1) 
0.017 ( I )  
0.050 (1) 
0.080 (1) 

' K, for inorganics and log &for organics Kd = Distribution coefficient K, = Organic carbon partition coefficient K, = OctanoGwater partition coefficient 

BCF = Bioconcentration factor 
U = No value is provided because of the uncertainty in the form of these chemicals in the environment. 

NA = Indicates data not available 
Data sources: 

(1) Montgomery and Welkom. 1989. Groundwater Chemicals Desk Reference. Volume 1. 
(2) Howard, Ph. H. et al. 1991. Handbookof Environmental Degradafion Rates. 
(3) Region Ill BTAG Screening Levels. Interim Draft. 1/19/95 
(4) Dragun, James. 1998. The Soil Chemistry of Hazardous MaterialsZnd Edition. Kd estimates, not Koc 
(5) CHZM HILL. 1997. Proposed Degradation Rates for Feasibility Study, Stockion Former MGP Sife. 

3 - 4 (3) 
3.4 - 192 (3) 
0 - 51.2 (3) 

17.5 - 726 (3) 
100 - 40,000 (3) 

2.000 - 100,000 (3) 

4.64 (1) 
5.39 (1) 
5.14 (1) 
5.64 (1) 
6.42 (1) 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

6.02 (1) 
5.83 (1) 
6.44 (1) 
6.1 1 (1) 
6.91 (1) 

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 

20 - 70 (4) 
250 - 500 (4) 
100 - 200 (4) 

300 - 1 100 (4) 
9 - 90 (4) 

8 - 200 (4) 

U 
U 
U 
U 
U 
U 



Table 6-2 
Retardation Coefficients for Representative Chemicals 

Site 12 Remedial Investigation 
MCAS Cherry Point 

Cherry Point, NC 
Chemical Group 
Pesticides and PCBs 
SVOCs 
Metals (Low range) 
Metals (High range) 

KO, = Organic Carbon Partition Coefficient 

Kd = Distribution Coefficient 

R = Retardation Coefficient = 1 + Kd x pdn, 
p, = Soil Bulk Density = 1.85 grams per cubic centimeter 

n, = Effective Porosity = 0.25 

NA = Not Applicable; Kd provided 

For organics, Kd = KO, x Fraction of organic carbon, estimated to be 0.007 based on site measurements. 

High Log KO, 
6.42 
3.39 
N A 
N A 

Low Log KO, 
4.64 
2.97 
N A 
N A 

Low Kd 
305.56 

6.53 
8 
70 

High Kd 
18,412 
17.18 
300 

1,110 

LOW R 
2,262 

49 
60 
51 9 

High R 
136,248 

128 
2,221 
8,141 



7 Human Health Risk Assessment 

7.1 Introduction 
Section 7 presents the baseline HHRA for OU6, Site 12, MCAS Cherry Point that was 
conducted as part of the RI. It includes the objectives for this work, the approach used, 
assumptions made, findings, and conclusions reached. Supplemental information is 
presented in appendices; Appendix E includes the data evaluated in the risk assessment, 
and Appendix G includes the interim deliverable tables required for Risk Assessment 
Guidance for Superfind (RAGS), Volume 1, Human Health Evaluation Manual, Part D (USEPA, 
January 1998) and supporting tables. Additional guidance documents used for preparing 
the risk assessment included RAGS Part A (USEPA, December 1989) and USEPA Region IV 
Supplemental Guidance to RAGS: Region 4 Bulletins (USEPA, October 1996). 

The objective of this baseline risk assessment was to determine the magnitude and 
probability of actual or potential harm to public health, safety, and welfare posed by the 
threatened or actual release of hazardous substances at or from the site in the absence of 
additional remedial action. The results of this risk assessment will be useful in determining 
whether a current or potential future risk to human health warrants remedial action at the 
site. 

Additional HHRA work was performed using the data collected during the SRI. Subsurface 
soil was evaluated for human health risks to construction workers as a result of non- 
carcinogenic SVOCs detected above screening criteria. The assessment concluded that the 
subsurface soil does not pose a non-cancer hazard. The assessment is summarized in 
Attachment 2. 

7.1 .I Site Overview 
A summary of the site history and setting presented in Section 2.1 is included here. MCAS 
Cherry Point is part of a military installation in southeastern Craven County, North 
Carolina, just north of the town of Havelock. The Air Station encompasses approximately 
13,164 acres. M,CAS Cherry Point is bordered on the north by the Neuse River,.on the east 
by Hancock Creek, on the south by North Carolina Highway 101, and on the west by an 
irregular boundary line, approximately three-quarters of a mile west of Slocum Creek 
(Figure 4-2). The facility is situated on a peninsula north of Core and Bogue Sounds and 
south of the Neuse River. 

The Air Station was commissioned in 1942 to maintain and support facilities, services, and 
materiel of a Marine Aircraft Wing, and other activities and units as designated by the 
Commandant of the Marine Corps. Occupants of the Air Station include the 2nd MAW, the 
NADEP, the combat Service Support Detachment 21 of the 2nd FSSG, the Naval Hospital, the 
Dental Clinic, the Naval Air Maintenance Training Group Detachment, and the DRMO. The 
Air Station has facilities for training and support of the FMF Atlantic aviation units and is 
also designated as a primary aviation supply point. 



REMEDIAL INVESTIGATION REPORT--OPERABLE UNIT 6. SITE 12--CRASH CREW TRAINING AREA 

OU6 is located in the northeastern portion of MCAS Cherry Point and consists of the eastern 
portion of Runway 28 (Figure 2-1). Runway 28 does not appear to have been used as an 
active runway for aircraft since the late 1950s. Since that time, portions of the eastern section 
of Runway 28 have been used for crash-crew training (fire fighting), engine run-up 
activities, and aircraft long-term storage experimentation. Site 12, the crash-crew training 
area, is located along the south side of Runway 28, at approximately the midpoint of the 
runway's length (Figure 2-2). Site 12 is currently used for training crash-crew fire-and- 
rescue personnel and consists of a firefighting burn pit, an oil/water separator, and an AST. 
There are no known plans to change the future use of Site 12. 

7.1.2 Conceptual Model 
The CSM presents an overview of site conditions, potential contaminant migration 
pathways, and exposure pathways to potential receptors. Figure 7-1 presents the CSM for 
Site 12. Table 1 in Appendix G.l summarizes the potential exposure pathways and scenarios 
considered for Site 12. As shown on Figure 7-1, the main source of contamination at Site 12 
is the fire fighting burn pit (and the historical bum pits used prior to the construction of the 
current bum pit). The contamination from this source may have been transported across the 
runway with water sprayed during training activities to the soil and drainage swale south of 
the runway, and then may have leached into and through the soil to the surficial aquifer 
groundwater. Potential current and future receptors, including crash-crew fire and rescue 
personnel, industrial site workers, trespassers, construction workers, and residents, may 
contact residual contamination in soil, groundwater, surface water, and/or sediment 
through ingestion, dermal absorption, and/or inhalation. Although unlikely based on 
expected and planned future use of the site and base, future residents were considered as a i 
worst case hypothetical receptor. 

A detailed discussion of the nature and extent of contamination is presented in Section 5 
and summarized in Section 7.2.1. A detailed discussion of the potential contaminant 
migration pathways is presented in Section 6. A discussion of potential human receptors 
and exposure pathways is presented in Section 7.3. 

7.1.3 Scope of Human Health Risk Assessment 
The primary objective of the HHRA was to assess the health risks to potential current and 
future human receptors from contamination present at and migrating from Site 12, under 
current site conditions. The risk assessment is comprised of the following components: 

Identification of Chemicals of Potential Concern - Identification of the contaminants 
found onsite and selection of the chemicals of potential concern (COPCs). COPCs 
represent the subset of all chemicals detected at the site that provides the largest 
contribution to total site risks. 

Exposure Assessment - Identification of the potential pathways of human exposure, 
and estimation of the magnitude, frequency, and duration of these exposures. 

Toxicity Assessment - Assessment of the potential adverse effects of the COPCs and 
compilation of the toxicity values used for developing numerical risk estimates. 
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Risk Characterization - Integration of the resuIts of the exposure and toxicity 
assessments to develop numerical estimates of health risks, and characterization of the 
potential health risks associated with potential exposure to site-related contamination. 

Uncertainty Assessment - Identification and discussion of sources of uncertainty in the 
risk assessment. 

Remedial Goal Options -Development of numerical remedial goal options for 
chemicals of concern (COC). 

The risk assessment was based on the following major assumptions: 

No remediation is implemented at the site. 
Concentrations remain constant over the exposure periods. 
Although unlikely, future use of the site could include residential use, including 
potable use of site groundwater. 

7.2 Identification of COPCs 
The identification of COPCs includes data collection, data evaluation, and data screening. 
The data collection and evaluation involve gathering and reviewing the available site 
information and developing a set of data that is of acceptable quality for risk assessment. 
Once the data collection and evaluation are completed, the data are further evaluated to 
focus on those contaminants that need to be evaluated quantitatively in the risk assessment 
(data screening). 

Subsection 7.2.1 identifies the data used for the risk assessment. Subsection 7.2.2 discusses 
the screening methodology used to reduce the risk assessment data set to the constituents 
and media that are of primary concern to human health. Subsection 7.2.3 identifies the 
COPCs that were quantitatively assessed in the risk assessment. 

7.2.1 Data Summary 
The data collected during this RI were quantitatively evaluated in the risk assessment. Data 
collected during previous investigations were used to select the sample locations for the RI 
and determine the constituents the samples were analyzed for by the laboratory. The RI data 
were validated in accordance with USEPA QA/QC requirements prior to evaluation in the risk 
assessment. Validation procedures established by the National Functional Guidelines for 
Organic (USEPA, 1994) and Inorganic Analyses (USEPA, 1993), as modified by Region I11 
were adhered to during the validation process. 

Table 7-1 lists the samples that were evaluated in the risk assessment. These data are 
discussed in the following paragraphs. 

Surface Soil. Surface soil samples were collected from 16 locations south of the runway and 
two locations just beneath the surface of the runway during the RI (Figure 3-1). The samples 
were analyzed for TCL organic constituents and TAL inorganic constituents. Three VOCs 
were detected in the surface soil. Toluene and xylene were both detected in one sample, 
sample 012SS01, collected east of the oil/water separator. Methylene chloride was detected 
in three surface soil samples, samples 012SS03,012SS05, and 012SS14, with the highest 
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detection in sample 012SS03. It should be noted that methylene chloride is a common 
laboratory contaminant and was detected in all of the field quality control samples (trip 
blanks and rinsate blanks) at low concentrations. 

A few PAHs and phthalates were detected in one or two of the surface soil samples at low 
concentrations. The majority of the PAHs were detected in sample 012SS02, however PAHs 
were also detected in a' few additional samples. Bis(2-Ethylhexy1)phthalate was detected in 
11 of 15 samples, which is a much greater frequency of detection than that of the other 
phthalates that were detected. Bis(2-Ethylhexy1)phthalate is a common laboratory 
contaminant, however it was not detected in any of the trip or rinsate blanks. 

A number of pesticides were detected in all of the surface soil samples, except samples 
012SS06 and 012SS07, the samples collected from just beneath the runway surface. One PCB, 
Aroclor-1260, was detected in the surface soil samples collected near the oillwater separator. 

Three surface soil samples (012SS15,012SS06, and 012SS07) were analyzed for dioxins. A11 of 
the detected dioxin congeners were detected in sample 012SS15, the sample collected 
adjacent to the oillwater separator. Additionally, one dioxin congener was detected in 
sample 012SS06, and two dioxin congeners were detected in 012SS07, but at much lower 
concentrations than they were found in sample 012SS15. 

Inorganic constituents were detected in all of the surface soil samples. While there was no 
clear pattern of contamination, the highest concentrations were generally detected in sample 
012SS017. 

The full set of surface soil data evaluated in the risk assessment is included in Appendix E. 
The minimum and maximum detected concentrations and the locations of the maximum 
detected concentrations are shown in Tables 2.1,2.2,2.9 and 2.10 in Appendix G.1. 

Subsurface Soil. Two subsurface soil samples were collected at Site 12 and sent to the offsite 
laboratory for analysis (Figure 3-2). The samples were analyzed for full TCL/TAL 
compounds. Additional subsurface soil samples were collected and evaluated by the onsite 
laboratory for total petroleum hydrocarbons (TPH) and BTEX. The samples analyzed by the 
onsite laboratory were not evaluated in the risk assessment. VOCs were not detected in 
either of the samples analyzed by the offsite laboratory, nor were any VOCs detected in any 
of the samples analyzed by the onsite laboratory. Four SVOCs and six pesticides were 
detected in sample 012SB01 at low concentrations. A number of inorganic constituents were 
detected in both of the subsurface soil samples, with the maximum detected concentrations 
occurring in sample 012SB01. Sample 012SB01 was collected from a depth of one to two ft 
bgs about 20 ft southeast of the oillwater separator. Sample 012SB02 was collected from a 
depth of four to five ft bgs, about 100 ft southeast of the oillwater separator, directly south 
of the fire training bum pit. 

The full set of subsurface soil data evaluated in the risk assessment is included in 
Appendix E. The minimum and maximum detected concentrations and the locations of the 
maximum detected concentrations are shown in Tables 2.11 and 2.12 in Appendix G.1. 

Surface Water. Three surface water samples were collected from the drainage swale south of 
the runway and analyzed for full TCL/TAL compounds. Figure 3-4 identifies the locations 
of these samples. There were no VOCs or SVOCs detected in any of the surface water 
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samples. Pesticides were detected in samples 012SW01 and 012SW02, but not in 012SW03. 
However, the constituents that were detected at location 012SW01 were only detected in the 
duplicate sample from this location, not in the primary sample. The detected concentrations 
of the pesticides were typically below the sample quantitation limit, and the reliability of 
these data is questionable because the dual column precision criterion (25-or-less-percent 
concentration difference) was exceeded in every case. Aroclor-1248 was also detected in the 
duplicate of 12SW01, but was not detected in the regular sample or any of the other 
samples. Inorganics were detected in all of the samples with no clear contaminant pattern. 

The full set of surface water data evaluated in the risk assessment is included in 
Appendix E. The minimum and maximum detected concentrations and the locations of the 
maximum detected concentrations are shown in Tables 2.3 and 2.13 in Appendix G.1. 

Sediment. Sediment samples were collected from the drainage swale south of the runway 
from the same locations as the surface water samples (Figure 3-4). The samples were 
analyzed for full TCL/TAL compounds. There were no VOCs detected in the sediment. One 
SVOC, di-n-butylphthalate, was detected in one df the samples, sample 012SD03. A number 
of pesticides were detected in all of the sediment samples, with the maximum concentration 
generally occurring in sample 012SD03. Inorganics were detected in all of the samples, and 
again, the maximum concentrations appeared to be detected in sample 012SD03. 

The full set of sediment data evaluated in the risk assessment is included in Appendix E. 
The minimum and maximum detected concentrations and the locations of the maximum 
detected concentrations are shown in Tables 2.4 and 2.14 in Appendix G.1. 

Groundwater. Groundwater samples were collected from five monitoring wells during the RI 
(Figure 3-3). The samples were analyzed for full TCL/TAL compounds. Two VOCs, 
bromomethane and toluene, were detected in groundwater. Bromomethane was detected in 
one sample (012MW03) and toluene was detected in four samples, with the maximum 
detected in sample 012MW03. There were no SVOCs detected in any of the groundwater 
samples. A number of pesticide detections were reported in groundwater with the greatest 
number and highest concentrations reported in samples 012MW03 and 012TW01. One PCB, 
Aroclor-1248, was also detected in the groundwater, in the sample collected from 012TW01. 
The reliability of the pesticide/PCB data for groundwater is questionable, however. A 
number of inorganic constituents were detected in the groundwater samples, with the 
maximum concentrations generally occurring in sample 012TW01. 

Groundwater samples were also collected during the RI using direct-push sampling 
techniques. The analytical results from the groundwater samples collected using the direct- 
push sampling techniques were not evaluated in the risk assessment. Direct-push ground- 
water samples are not considered useable for risk assessment due to the high turbidity 
generally found in these samples. 

The full set of groundwater data evaluated in the risk assessment is included in Appendix E. 
The minimum and maximum detected concentrations and the locations of the maximum 
detected concentrations are shown in Tables 2.5 through 2.8 in Appendix G.1. Only 
unfiltered groundwater samples were analyzed in the risk assessment, following USEPA 
Region IV guidance (USEPA, October 1996). 



REMEDIAL INVESTIGATION REPORT--OPERABLE UNIT 6. SITE 12--CRASH CREW TRAINING AREA I 
7.2.2 Selection of COPCs 
The following bullets discuss the methodology used to select the COPCs for quantitative 
evaluation in the HHRA. 

Surface soil data were compared to the USEPA Region I11 RBCs for residential soil 
(USEPA, September 2001). RBCs based on non-carcinogenic effects were divided by 10 
to account for exposure to multiple constituents. RBCs based on carcinogenic effects 
were used as presented in the RBC table. For constituents with both carcinogenic and 
non-carcinogenic effects, the RBC for the more conservative of the two effects was used 
as the screening value. Constituents whose maximum detected concentration is below 
the RBC were not retained as COPCs. 

Subsurface soil data were compared to the USEPA Region I11 RBCs for industrial soil 
(USEPA, September 2001). RBCs based on non-carcinogenic effects were divided by 
10 to account for exposure to multiple constituents. RBCs based on carcinogenic effects 
were used as presented in the RBC table. For constituents with both carcinogenic and 
non-carcinogenic effects, the RBC for the more conservative of the two effects was used 
as the screening value. Constituents whose maximum detected concentration is below 
the RBC were not retained as COPCs. 

Surface soil and subsurface soil data were compared to the USEPA Soil Screening 
Guidance (USEPA, April 1996) SSLs for inhalation of volatiles or fugitive particulates to 
select the COPCS for the soil to air exposure pathway. SSLs based on non-carcinogenic 
effects were divided by 10 to account for exposure to multiple constituents. Constituents 
whose maximum detected concentration is below the SSL were not retained as COPCs. 
Constituents without SSLs published in the guidance were not retained as COPCs since 
these constituents either do not have toxicity values for this pathway (inhalation) or they 
are not expected to be a concern through this pathway. 

The soil data were also compared to the NC RCRA SSLs for soil to groundwater (North 
Carolina, siptember 1999). If an NC SSL was not available, the soil data were compared 
to the USEPA SSLs for the protection of groundwater based on a dilution-attenuation 
factor (DAF) of 20 (USEPA, April 1996). This comparison was not used to select COPCs 
for direct contact with soil, but was used to indicate if the concentrations in soil may be a 
continuing source to groundwater contamination. 

Groundwater data were compared to the USEPA Region I11 RBCs for tap water (USEPA, 
September 2001). RBCs based on non-carcinogenic effects were divided by 10 to account 
for exposure to multiple constituents. RBCs based on carcinogenic effects were used as 
presented in the RBC table. For constituents with both carcinogenic and non- 
carcinogenic effects, the RBC for the more conservative of the two effects was used as 
the screening value. Groundwater data were also compared to the Federal Maximum 
MCLs and the North CaroIina Maximum Allowable Concentrations or Interim 
Maximum Allowable Concentrations. Constituents whose maximum detected 
concentration is below the RBC, Federal MCL, and North Carolina standards were not 
retained as COPCs. 

Sediment data were compared to the USEPA Region I11 residential soil RBCs (USEPA, 
September 2001). RBCs based on non-carcinogenic effects were divided by 10 to account 
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for exposure to multiple constituents. RBCs based on carcinogenic effects were used as 
presented in the RBC table. For constituents with both carcinogenic and non- 
carcinogenic effects, the RBC for the more conservative of the two effects was used as 
the screening value. Constituents whose maximum detected concentration is below the 
RBC were not retained as COPCs. 

Surface water data were compared to the NC WQS for fresh water [listed in the State 2B 
Regulations (0208)l and Federal Ambient Water Quality Criteria (AWQC) for human 
health for freshwater ingestion of organisms and water (Federal 304a standards). For 
constituents without NC WQS or Federal AWQC, the USEPA Region I11 tap water RBCs 
were used as the screening criteria. RBCs based on non-carcinogenic effects were 
divided by 10 to account for exposure to multiple constituents. RBCs based on 
carcinogenic effects were used as presented in the RBC table. For constituents with both 
carcinogenic and non-carcinogenic effects, the RBC for the more conservative of the two 
effects was used as the screening value. Constituents whose maximum detected 
concentration is below the NC WQS (or AWQC, or RBC) were not retained as COPCs. 

Essential human nutrients (calcium, magnesium, potassium, and sodium) were not 
retained as COPCs if they were present at low concentrations (only slightly elevated 
above naturally occurring levels) and toxic only at very high doses (much higher than 
those that could be associated with contact at the site). 

The concentrations of inorganic constituents detected in site-related media were 
compared with two times the average site background concentration (Background 
Evaluation Report, Tetra Tech NUS, October 1999). If the maximum detected site-related 
inorganic constituent concentration is below two times the average site background 
concentration, the inorganic constituent was not retained as a COPC. 

The maximum sample quantitation limit (SQL) was used as the maximum detected 
concentration for the selection of COPCs for cases where no detectable quantities of a 
contaminant were found in any of the samples within a media. If the maximum SQL was 
greater than the screening criteria discussed in the preceding bullets, and there was no 
justification for not retaining the constituent as a COPC (i.e. site history, chemical 
properties), the constituent was retained as a COPC. However, the quantitative and/or 
qualitative evaluation of these non-detected constituents was included in the uncertainty 
section. These constituents are indicated as Group 2 COPCs in Table 7-3. 

If a constituent was retained as a COPC in one media it was retained as a COPC for all 
media (even if it was not detected in the other media), unless there was justification for 
not retaining it as a COPC (i.e. site history, chemical properties). However, the 
quantitative and/or qualitative evaluation of these constituents was included in the 
uncertainty section. These constituents are indicated as Group 3 COPCs in Table 7-3. 

There are no published dose-response values for assessing the risks associated with 
exposure to lead. USEPA has presented guidance on evaluating lead concentrations in 
both soil and water. Lead concentrations less than 0.015 mg/L in groundwater (the Safe 
Drinking Water Act action level for lead in potable water) and less than 400 mg/kg in 
soil (USEPA, July 1994) are considered adequately protective of human health under 
residential land-use conditions. Exceeding these values prompts further evaluation to 
assess the potential for human health impacts. The lead SSL of 400 mg/kg was used to 
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screen the soil and sediment data, and the lead groundwater screening level of 0.15 
mg/L was used to screen the groundwater and surface water data. 

Dioxin congener concentrations were converted to 2,3,7,8-tetrachlorodibenzodioxin 
(2,3,7,8-TCDD) equivalent concentrations by multiplying by the toxicity equivalency 
factor (TEF). These concentrations were then compared to the screening values for 
2,3,7,8-TCDD. The TEFs are presented in Table 7-2. 

7.2.3 Summary of COPCs 
Table 7-3 identifies the chemicals that were selected as COPCs based on the screening 
methodology in Section 7.2.2 for each of the media. The COPCs are grouped based on the 
reason they were selected. Only Group 1 COPCs are evaluated in the main body and main 
tables of the risk assessment. The Group 2 and 3 COPCs are evaluated quantitatively in the 
uncertainty section, as directed by USEPA Region IV and NCDENR. These are the 
constituents that were retained as COPCs, even though they may not have been detected in 
a given medium, if their maximum SQL exceeded the screening value or they were retained 
as a COPC for another medium. The Group 1 list of COPCs is sigruficantly shorter than the 
combined Group 2 and 3 lists. There are no Group 1 COPCs for subsurface soil, for the 
surface soil to air, and for the subsurface soil to air media. 

7.3 Exposure Assessment 
Exposure assessment is the estimation of the likelihood, magnitude, frequency, duration, 
and routes of exposure to a chemical. Exposure refers to the potential contact of an 

I 
\ 

individual (or receptor) with a chemical. Exposure can occur when contaminants migrate 
from a source to an exposure point, or when a receptor comes into direct contact with 
contaminated media. 

The three components of exposure assessment include: 

Characterization of exposure setting 
Identification of exposure pathways 
Quantification of exposure 

7.3.1 Characterization of Exposure Setting 
Characterization of exposure setting consists of two parts: (1) characterization of the site 
with respect to the physical characteristics, and (2) characterization of the site with respect 
to human populations at or near the site. 

7.3.1 .I Physical Setting 
MCAS Cherry Point is part of a military installation just north of the town of Havelock in 
Craven County, North Carolina. The Air Station encompasses approximately 13,164 acres. 
Site 12 is located in the eastern portion of MCAS Cherry Point and consists of the south side 
of the eastern portion of Runway 28. Since the late 1950s, Site 12 has been used for training 
crash-crew fire-and-rescue personnel. The surface of the eastern portion of Runway 28 
runway is mostly asphalt, with a number of small concrete pads. Grassy areas border the 
runway, with dense woods beyond the grass. The runway represents a topographic high in 
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the immediate area, and the ground surface slopes to the south at Site 12. There is a shallow 
earthen drainage swale about 75 ft south of the runway, and Hancock Creek is about 700 ft 
east of the runway. Access to Site 12 is via a gravel road that joins the northeast corner of 
Runway 28, or by crossing active runways from the west. 

Flow in the earthen drainage swale is generally to the west, where it meets a more 
substantial drainage ditch that flows in the opposite direction about 300 ft west of the 
oil/water separator. At the junction of these two drainages, the combined flow is directed to 
the south and then the east, eventually discharging into Hancock Creek. The drainage swale 
in the vicinity of Site 12 is typically dry from the oil/water separator west to the where it 
meets the more substantial drainage ditch when precipitation is not occurring. The drainage 
swale is wet and marshy to the east of the oil/water separator. There is no outlet from the 
drainage swale to the east. 

Site 12 consists of a fire burn pit on the runway, an oil/water separator at the southern edge 
of the runway, and an AST on the runway west of the burn pit. The bum pit is a circular 
concrete pad used to bum waste jet fuel (JP-5) to train crash crews to extinguish fires. It was 
reportedly constructed in 1985 and is about 100 ft in diameter with a 5-in. concrete curb 
around the circumference (Halliburton NUS, June 1993). The burn pit drains through 
subsurface piping to the oil/water separator. A circular trench drain surrounds the burn 
pad about 10 ft beyond the curb. Runoff captured by the drain is directed to the oil/water 
separator. Runoff outside the trench drain flows southward across the asphalt into the 
grassy area south of the runway. The drainage swale south of the runway eventually 
receives the runoff entering the grassy area. A significant portion of the runoff flows into the 
grassy area and the drainage swale through a small runoff channel located southwest of the 
burn pit, immediately east of the oil/water separator. It was observed that the soils were 
stained in this area. 

The concrete and steel oil/water separator is in-ground with the top surface at grade. From 
1985 to 1990 effluent from the oil/water separator was discharged through a NPDES- 
permitted outfall to the drainage swale. The effluent pipe has since been welded shut, and 
facilities maintenance personnel pump all liquids from the separator after training exercises 
or heavy rainfall and transport them to the IWTP. 

There was a 6,000-gallon UST located about 20 ft south of the oil/water separator. The UST 
was the holding tank for JP-5 waste oil. The UST was removed in 1995, and no visible leaks 
or holes in the tank or related piping was noted (R.E. Wright ~nvironmental, Inc., 1996). The 
UST was replaced in the early 1990s with an 8,000-gallon AST about 200 ft west of the burn 
pit. Fuel is pumped from the tank into the burn pit through subsurface piping. The tank is 
on a concrete pad surrounded by a 2-ft-high concrete berm. The concrete pad drains 
through subsurface piping to the oil/water separator. 

A discussion of the regional physiography, climate, and surface water hydrology is included 
in Section 4.1. A discussion of the geology and hydrogeology is included in Section 4.3. Site- 
specific geology and hydrogeology are summarized in this section as they pertain to the risk 
assessment. 

The aquifer beneath Site 12 that could be potentially affected by site-related contamination 
is the surficial aquifer. Deeper aquifers are not considered because of depth and separation 
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from contaminant sources by confining units. The thickness of the surficial aquifer in the 
vicinity of Site 12 is about 35 ft. Precipitation that does not run off of the surface or is not 
evaporated or transpired into the air, infiltrates the surface of the ground. The infiltrating 
water moves by gravity downward through the unsaturated soil where the infiltrating 
water reaches the water table and enters the shallow groundwater system. Depth to 
groundwater ranges from about 9.5 to 12 ft bgs. Groundwater flow generally mimics 
topography and flows east towards Hancock Creek. 

Beneath the surficial aquifer lies the Yorktown confining unit. At Site 12, the confining unit 
is about 30 ft thick. The Yorktown confining unit separates the surficial aquifer from the 
Yorktown Aquifer. Groundwater from the Yorktown aquifer, and aquifers underlying the 
Yorktown aquifer were not evaluated in the risk assessment. Groundwater samples have 
not been collected from these aquifers because the impact from Site 12 on these aquifers is 
expected to be negligible. 

Section 4.3.3 discusses the regional water usage. The primary source of water for municipal, 
residential, industrial, and agricultural use is from the aquifers of the Coastal Plain of North 
Carolina. The most important aquifer in the vicinity of the MCAS Cherry Point is the Castle 
Hayne Aquifer, which can yield very large quantities of usable water. The largest permitted 
groundwater users in Craven all have supply wells screened in the Castle Hayne Aquifer. 

7.3.1.2 Potentially Exposed Populations 
According to its website, MCAS Cherry Point employs about 13,000 personnel under full 
operation. About 7,500 military personnel and their families are stationed at the air station. 
In addition, about 5,700 civilians are employed at MCAS Cherry Point. 

Site 12 currently serves as the fire training area for military crash crews. Current exposed 
populations include the crash-crew fire-and-rescue personnel who use the site for training 
and the facilities maintenance personnel who empty the oil/water separator and perform 
other site maintenance activities. The air station and surrounding areas are used for 
residential, recreational, industrial, and commercial purposes. The air station is not fully 
fenced, therefore, there is the opportunity for trespassers/visitors to access the site and be 
exposed to site media. 

Although not likely, site use may change in the future. Potential future site use could be 
industrial or residential, resulting in greater future exposure to site media. Future exposed 
populations may include construction workers, full-time industrial workers, and/or 
residents. 

The groundwater in the vicinity of MCAS Cherry Point is classified by the state of North 
Carolina as Class GA. Class GA groundwater is considered to be an existing or potential 
source of drinking water. Groundwater is a major source of potable water at MCAS Cherry 
Point and the City of Havelock. The majority of the groundwater used in the area is from 
the Castle Hayne Aquifer. 

Currently, groundwater beneath Site 12 is not used as a water supply. Additionally, surficial 
aquifer groundwater is not used as a water supply anywhere on MCAS Cherry Point and is 
not likely to be used as a water supply in the future. This is due to low potential yield as 
much as any water quality issues. Groundwater from deeper aquifers (primarily the Castle 
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Hayne Aquifer) is used as a potable groundwater supply downgradient of Site 12 and the 
air station. 

7.3.2 Identification of Exposure Pathways 
An exposure pathway may be described as the physical course that a COPC takes from the 
point of release to a receptor. To be complete, an exposure pathway must have all of the 
following components present: 

A source 
A mechanism of a chemical release and transport 
An environmental transport medium 
An exposure point (receptor location) 
An exposure route (inhalation, dermal absorption, ingestion) 
A receptor or exposed population 

In the absence of any one of these components, an exposure pathway is considered 
incomplete and, by definition, there is no risk or hazard. In some cases, a receptor may 
contact a source directly, eliminating the release and transport pathways. 

The potential exposure pathways for Site 12 were identified in the CSM (Figure 7-1) and are 
shown in Table 7-4 and Appendix G.1, Table 1. 

7.3.2.1 Contaminant Sources 
The main source of contamination at Site 12 is the current fire fighting training bum pit and 
the bum pits used prior to the construction of the current bum pit. The current bum pit was 
constructed in 1985 within the general area of the former bum pits. According to 
interviewed crash-crew personnel, the former burn pits were constructed of dirt placed on 
top of the asphalt runway surface and shaped into circular berms. Fuels (primarily jet fuel) 
and magnesium aircraft parts were burned in the pits. According to the IAS (Water and Air 
Research, Inc., March 1983), waste petroleum, oil, and lubricants and waste burnable (i.e., 
probably non-chlorinated) solvents were formerly burned on Runway 28, but only 
contaminated fuel was burned at the time the report was written. 

The main classes of constituents detected in the Site 12 media are inorganics and pesticides. 
The pesticides do not appear to be associated with use of Site 12 for fire fighting training. 
Additionally, a few SVOCs were detected in the surface and subsurface soil. These ' 

constituents may be associated with use of the site for fire fighting training. A number of 
dioxin congeners were detected in the sample collected at the oil/water separator, and are 
probably associated with the use of the site as a fire training area. 

7.3.2.2 Release and Transport Mechanisms 
Contaminant fate and transport, including contaminant mobility and persistence, and the 
potential contaminant migration pathways and release mechanisms at the site, are discussed 
in Section 6. The primary contaminant release and transport mechanism at Site 12 appears to 
be surface runoff from the bum area to the surface soil in the grassy area and the surface 
water and sediment in the drainage swale. Some of the contamination that has reached the 
surface soil may have leached through the soil in the unsaturated zone into the shallow 
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groundwater. However, based on the constituents detected in the groundwater, surface 
water, and sediment, these transport pathways do not appear to be significant. 

7.3.2.3 Exposure Points and Exposure Routes ~ 
Exposure points are the locations where humans could contact site-related contamination. 
Exposure points onsite include the surface and subsurface soil south of the runway, the 
groundwater beneath the site, and the surface water and sediment in the drainage swale 
south of the runway. The offsite exposure point is groundwater downgradient of the site. 
There do not appear to be any offsite exposure points related to surface water because the 
drainage swale is often dry and not likely to transport site-related contaminants to Hancock 
Creek. 

Table 7-4 lists the exposure routes that were evaluated in the risk assessment. Table 1, 
Appendix G.1, includes all of the exposure pathways that were considered, and presents the 
rational for either quantitative evaluation of the pathway, qualitative evaluation of the 
pathway, or not evaluating the exposure pathway. As shown in Table 1, Appendix G.l, and 
discussed above, surficial aquifer (upper aquifer) groundwater is not currently used as a 
potable water supply either onsite or downgradient of the site. However, upper aquifer 
groundwater was conservatively evaluated as a potential future potable water supply, even 
though this scenario is unlikely. It is assumed that future adult residents would be exposed 
to the groundwater through ingestion and showering (inhalation and dermal contact). Child 
residents could be exposed through ingestion and bathing (dermal contact). Exposure to 
upper aquifer groundwater was also evaluated for a future construction worker, who may 
have dermal contact with the groundwater and inhale volatiles from the groundwater i 
during excavation activities. None of the groundwater Group 1 COPCs are VOCs, therefore, 
the inhalation pathway was not evaluated as an exposure pathway for groundwater. 

Crash-crew training personnel (the "other worker" in Table 7-4 and Table 1, Appendix G.l) 
may be exposed to surface soil through incidental ingestion, dermal contact, and inhalation 
of volatile and fugitive emissions. However, crash-crew training personnel would be 
exposed to the soil on an infrequent basis, less frequent than an industrial worker. 
Although, there are currently no industrial workers who are at the site on a daily basis, it 
was conservatively assumed that an industrial worker could be at the site on a daily basis. 
Since this potential industrial worker is assumed to have a greater exposure frequency than 
the crash-crew training personnel, evaluation of an industrial worker is protective of the 
crash-crew training personnel, and any future industrial workers at the site. Additionally, 
evaluation of the potential industrial worker is protective of the facilities maintenance 
personnel who perform maintenance activities such as landscaping and emptying the oil 
water separator. Additional current/future surface soil receptors include adolescent 
trespassers/visitors. It was also conservatively assumed that the site could be used for 
residential development in the future, which would result in adult and child residents as 
potential receptors to soil contamination. The adult industrial workers, adolescent 
trespassers/visitors, and adult and child residents could be exposed to surface soil through 
incidental ingestion, dermal contact, and inhalation of VOCs and fugitive dust emissions 
from the soil. Inhalation of VOCs and fugitive dust emissions from surface soil was only 
evaluated for the uncertainty assessment since there were no Group 1 COPCs retained for 
this pathway, 
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In addition to exposure to groundwater, future construction workers may be exposed to 
subsurface soil during future excavation activities. Exposure routes would include incidental 
ingestion, dermal contact, and inhalation of VOCs and fugitive emissions from the soil. 
There were no Group 1 COPCs retained for subsurface soil, however there were Group 2 
and 3 COPCs retained for subsurface soil and it was evaluated in the uncertainty section. 

Site industrial workers, trespassers/visitors, and construction workers may be exposed to 
contaminants in the surface water and sediment in the drainage swale south of the site 
through incidental ingestion and dermal absorption. The drainage swale in the vicinity of 
Site 12 is typically dry from the oil/water separator west to the combined drainage ditch 
when precipitation is not occurring. Therefore, the drainage swale does not support a fish 
population and ingestion of fish was not evaluated. Additionally, due to the shallow depth 
of the drainage swale, exposure to surface water and sediment would occur through wading 
and not swimming. 

In summary, the current land use exposure pathways include: 

Adult Industrial Worker: incidental ingestion, dermal absorption, and inhalation of 
VOCs and fugitive emissions from surface soil. Inhalation of VOCs and fugitive 
emissions from surface soil are only evaluated in the uncertainty assessment. 

Adolescent Trespasser/Visitor: incidental ingestion, dermal absorption, and inhalation 
of VOCs and fugitive emissions from surface soil. Inhalation of VOCs and fugitive 
emissions from surface soil are only evaluated in the uncertainty assessment. 

Adult Industrial Worker: incidental ingestion and dermal absorption of surface water 
and sediment while wading in the drainage swale. 

Adolescent Trespasser/Visitor: incidental ingestion and dermal absorption of surface 
water and sediment while wading in the drainage swale. 

Future land-use exposure pathways include the current exposure pathways and the 
following additional pathways: 

Adult and Child Residents: incidental ingestion, dermal absorption, and inhalation of 
VOCs and fugitive emissions from surface soil. Inhalation of VOCs and fugitive 
emissions from surface soil are only evaluated in the uncertainty assessment. 

Adult Construction Worker: incidental ingestion, dermal absorption, and inhalation of 
VOCs and fugitive emissions from subsurface soil. Exposure to subsurface soil is only 
evaluated in the uncertainty assessment. 

Adult Resident: ingestion of groundwater and inhalation and dermal absorption while 
showering. Inhalation of VOCs from groundwater is only evaluated in the uncertainty 
assessment. 

Child Residents: ingestion of groundwater and dermal absorption while bathing. 

Adult Construction Worker: dermal absorption and inhalation of VOCs from groundwater. 
Inhalation of VOCs from groundwater is only evaluated in the uncertainty assessment. 
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Adult Construction Worker: incidental ingestion and dermal absorption of surface water 
and sediment while wading in the drainage swale (only for uncertainty analysis). 

7.3.3 Quantification of Exposure 
Quantification of exposure involves estimating the exposure point concentration and 
chemical intake. 

7.3.3.1 Exposure Concentrations 
The exposure point concentration is the concentration at the point of contact. Exposure point 
concentrations may be measured directly (i-e., surface soil concentration) or calculated using 
fate and transport models. Fate and transport modeling conducted for the Site 12 risk 
assessment included estimating fugitive dust and volatile emissions from soil to air. 
Fugitive dust and volatile emissions from soil were estimated for baseline conditions and 
during construction activities. Baseline fugitive and volatile emissions from soil were 
estimated following USEPA's Soil Screening Guidance (USEPA, April 1996). Fugitive and 
volatile emissions from soil during construction activities were estimated using USEPA's 
Air Superfund National Technical Guidance Study Series Volume I11 (USEPA, January 
1989). A modified near field box model was then used to determine the air concentration 
based on the fugitive and volatile emissions (Horst, 1979). The equations used for estimating 
fugitive and volatile emissions, and the subsequent air concentrations, during construction 
are included in Appendix G.3. Fugitive dust and volatile emissions from surface soil and 
subsurface soil were only estimated for the uncertainty assessment, since there were no 
Group 1 COPCs retained for the soil-to-air exposure pathways for either surface or 
subsurface soil. 

Both reasonable maximum exposure (RME) and central tendency (CT) exposure point 
concentrations were determined for all media. Tables 3.1 through 3.10 in Appendix G.1 list 
the exposure point concentrations for the COPCs. Tables 3.1.UA through 3.14.UA in 
Appendix G.2 list the exposure point concentrations for the constituents included in the 
uncertainty evaluation. 

For media that had less than 10 samples (surface water, sediment, and subsurface soil), the 
maximum concentrations were selected as the RME exposure point concentrations and the 
average concentrations were selected as the CT exposure point concentrations. For surface 
soil, the RME exposure point concentrations were calculated as the 95-percent upper 
confidence limit (95-percent UCL) of the arithmetic mean concentration and the average 
concentrations were selected as the CT exposure point concentrations. The maximum 
detected concentration was used in place of the 95-percent UCL when the calculated 95- 
percent UCL was greater than the maximum detected value. The Shapiro-Wilk W-test was 
used to determine if the data fit a lognormal or normal distribution. If the W-test was 
inconclusive, it was assumed that the data fit a lognormal distribution. The 95-percent UCL 
for a lognormal distribution was calculated as follows: 

95-percent UCL = exp(TM + 0.5*s2 + (s*H/ (n-1)o.s)) 

Where: 
exp = natural log 
TM = transformed mean 
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s = standard deviation of the transformed data 
H = H-statistic 
n = sample size 

The 95-percent UCL for a normal distribution was calculated as follows: 

95-percent UCL = NM+(t*s/ (n)o.5) 

Where: 
NM = normal arithmetic mean 
t = t-statistic 
s = standard deviation 
n = sample size 

The groundwater exposure point concentrations were determined following USEPA Region 
IV guidance (USEPA, October 1996). The groundwater RME and CT exposure point 
concentrations were calculated as the arithmetic average of wells in the highly concentrated 
area of the plume. Since there is no discernable plume at Site 12, the arithmetic average of all 
of the groundwater samples was used as the RME and CT exposure point concentrations for 
groundwater. 

In calculating the exposure point concentrations, the qualified data were used as follows: 

Estimated values flagged with a J qualifier were treated as unqualified detected 
concentrations. 

Data qualified with an "R" (rejected) were not used in the risk assessment. For the cases 
where a sample had a whole analyte group qualified with an "R", there was a duplicate 
or diluted sample available for evaluation in the risk assessment. This sample was used 
in place of the "R" qualified sample. Acetone was qualified with an "R" in a few of the 
surface water and groundwater samples. The "R" qualified concentrations were below 
the screening level. 

RAGS Part A guidance (USEPA, December 1989) was followed for " B  qualified data. If 
the blank contained detectable levels of common laboratory contaminants (acetone, 
2-butanone, methylene chloride, toluene, and phthalate esters), the site sample results 
were considered as positive results only if the concentrations in the sample exceeded ten 
times the maximum amount detected in any blank. If the blank contained detectabIe 
levels of constituents that are not considered to be common laboratory contaminants, the 
site sample results were considered as positive results only if the concentrations in the 
sample exceeded five times the maximum amount detected in any blank. If the sample 
results were not considered as positive results, the sample quantification limit was used 
as the sample chemical concentration. 

For duplicate samples, the higher of the two concentrations was used as the sample 
concentration. 

One-half the SQL was used as the sample concentration for calculating the exposure point 
concentration for cases where no detectable contaminant quantities were found in the 
sample. 
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The exposure point concentration for the dioxins was calculated as a 2,3,7,8- TCDD 
equivalent concentration. The concentrations of the individual dioxin congeners were 
multiplied by the TEF to calculate the toxicity equivalent concentration to 2,3,7,8-TCDD. The 
toxicity equivalent concentration for each of the congeners was summed to calculate the 
total 2,3,7,8-TCDD equivalent concentration in each sample. Because there were less than 10 
samples, the maximum calculated 2,3,7,8-TCDD equivalent concentration was selected as 
the RME exposure point concentration and the average concentration was selected as the CT 
exposure point concentration. Table 7-2 presents the TEF factors used to calculate the 
toxicity equivalent concentrations. 

7.3.3.2 Estimation of Chemical Intakes 
The quantification of exposure is based on an estimate of the average daily intake, the 
average amount of the chemical contaminant entering the receptor's body per day. 
Chemical intakes are generally expressed as follows: 

AD1 = CxCRxEFxED 
BW x AT 

Where: 
AD1 = average daily intake (mg/kg-day) 
C = chemical concentration (mg/L, mg/kg) 
CR = contact rate (L/day, mg/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
BW = body weight (kg) 
AT = averaging time (days) 

The intake equation requires exposure parameters that are specific to each exposure 
pathway. Many of the exposure parameters have default values, which were used for this 
assessment. These assumptions, based on estimates of body weights, media intake levels, 
and exposure frequencies and duration, are provided in USEPA guidance. Other 
assumptions (e.g., for the trespasser/visitor scenarios) required consideration of location- 
specific information and were determined using professional judgment. Both RME and CT 
exposure parameters were compiled. CT risks were only calculated for scenarios where the 
RME risk was greater than USEPA1s non-carcinogenic hazard or carcinogenic risk target 
levels). Table 7-5 summarizes the RME exposure parameters used to evaluate the different 
scenarios at Site 12 and Table 7-6 summarizes the CT exposure parameters. Tables 4.1 
through 4.21 in Appendix G.1 identify the exposure parameters and intake equations for 
each of the scenarios evaluated in the risk assessment. 

A dermal absorption factor was required for the dermal contact with soil and sediment 
exposure routes. The chemical specific dermal absorption factors used for this evaluation 
are included in Table 7-7. Dermal absorption factors were obtained from RAGS Supplemental 
Guidance, Dermal Risk Assessment Interim Guidance (USEPA, November 1998). 

The methods presented in the USEPA Dermal Exposure Assessment Guidance (USEPA, 
January 1992) for estimating dermal exposure to water were used to evaluate dermal 
exposure to groundwater. For dermal exposure to groundwater during construction and 
bathing, the non-steady state model or pseudo steady-state model was used to estimate the 
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dermally absorbed dose per event for organic constituents (USEPA, January 1992). If the 
exposure time (or event time, t event) was shorter than the time to reach steady state (t*), the 
non-steady state model was used. If t event was greater than t*, the pseudo-steady state 
model was used. For inorganics, the absorbed dose was calculated using a steady-state 
approach. These models are shown here and in Tables 4.10 and 4.11 in Appendix G.1. 

For organics, the following equations were used to calculate the dermally absorbed dose per 
event: 

If t event < t*, then DAevent = 2 x Kp x Cwx CF x JiiXTYt 

If t event > t*, then DAevent = Kp x Cw x CF x 
+ 2 x r x ( ~ ) ]  

Where, 

t event = duration of event (hr/event) 
t* = time it takes to reach steady-state conditions (hr) 
Kp = permeability coefficient from water through skin (cm/hr) 
Cw = concentration of chemical in water (mg/L) 
T = lag time (hr) 
7t = constant (dimensionless, equal = 3.14159) 
CF = conversion factor (0.001 L/cm3) 
B = partitioning constant derived by Bunge Model (dimensionless) 

Values for the chemical-specific parameters (t event, t* , Kp, z , and B) were obtained from 
the USEPA's dermal assessment guidance (USEPA, January 1992, Table 5-8) and are 
presented in Table 7-8. 

The following steady-state equation was used to estimate DA eventfor inorganics: 

DAevent = Kp x Cw x tevent x CF 

The maximum detected concentration of lead in the surface soil exceeds the residential lead 
SSL of 400 mg/kg, and therefore, lead was retained as a COPC for surface soil. In all other 
media, the maximum detected concentration of lead was below the applicable screening 
level. Only one of the surface soil samples had a lead concentration above the screening 
level, all of the other detected concentrations were at least a quarter of the screening value. 
Additionally, the mean lead surface soil concentration is below the residential lead SSL. 
However, because of the one exceedance, risks associated with lead in surface soil were 
evaluated using USEPA's Integrated Exposure-Uptake Biokinetic (IEUBK) Model. 

The principal assumption associated with the use of the IEUBK model is that a child from 
age 0 to 6 is the receptor for potential exposure to lead in surface soil. The results of the 
IEUBK are shown in Appendix G.4. The IEUBK evaluation resulted in a geometric mean 
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blood concentration of 2.9 micrograms per deciliter of blood (pg/dl) for children 0 to 
84 months old, which is below USEPA's recommended level of 10 pg/dl. Approximately 
99.6 percent of this population had a blood lead level below USEPA's recommended level of 
10 &dl. With the exception of the lead surface soil and groundwater concentrations 
(which were set equal to the average site lead concentrations in each of the media), the 
default parameters associated with the IEUBK model were used in this evaluation (as 
shown in Appendix G.4). The site-specific lead surface soil and groundwater concentrations 
are below the default lead concentrations normally used in the model. Potential exposure to 
children by lead in the surface soil (and groundwater) is not expected to result in blood-lead 
concentrations above USEPA's recommended levels. 

Following USEPA Region 4 guidance (USEPA, October 1996), the adult resident exposure to 
groundwater while showering was assumed to equal the exposure from ingestion of VOCs 
in tap water. There were no VOCs retained as Group 1 COPCs, therefore, this evaluation 
was onIy included in the uncertainty risk evaluation. Since it is assumed that children take 
baths instead of showers, this assumption was not used for children. When children bathe 
they are immersed in the water, and therefore, dermal absorption may be more important 
for the child than for the adult. Additionally, if the water is running when the children are 
in the bath it is usually flowing from the faucet and not the showerhead, resulting in less 
volatilization during a bath then during a shower. Therefore, exposure to groundwater 
during bathing through dermal contact, and not through inhalation, is evaluated for a child 
resident. 

It was necessary to calculate the air concentration that a construction worker would be 
exposed to due to volatilization from groundwater in an open excavation for the uncertainty 1 

assessment risk calculations only since the only VOCs retained as COPCs were Group 2 and 
Group 3 COPCs. The air concentration was modeled using a two film volatilization model 
and USEPA's SCREEN3 air model. These calculations are shown in Table 7.13.RME UA 
Supplement in Appendix G.2. The calculations are not provided here since they were only 
performed for the uncertainty analysis. 

7.4 Toxicity Assessment 
The toxicity assessment weighs the available evidence regarding the potential for a 
particular chemical to cause adverse effects in exposed individuals and provides a 
numerical estimate of the relationship between the extent of exposure and possible severity 
of adverse effects. The toxicity assessment consists of two steps: hazard identification and 
dose-response assessment. Hazard identification is the process of determining the potential 
adverse effects from exposure to a chemical. Dose-response assessment is the process of 
quantitatively evaluating the toxicity information and characterizing the relationship between 
the dose of the contaminant administered or received and the incidence of adverse health 
effects in the exposed population. From this quantitative dose-response relationship, toxicity 
values (e-g., reference doses [RfDs] and cancer slope factors [CSFs]) are derived. 

USEPA has assessed the toxicity of many chemicals and has published the resulting toxicity 
information and toxicity values in the Integrated Risk Information System (IRIS) and Health 
Effects Assessment Summary Tables (HEAST) databases. IRIS includes only those non- 
carcinogenic RfDs and CSFs that have been verified by USEPA workgroups. IRIS is USEPA's 
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preferred source of toxicity information. HEAST, which is issued by USEPA's Office of 
Research and Development, was consulted when data were not available in IRIS. If data were 
not available from either of these sources, USEPA's National Center for Environmental 
Assessment (NCEA) data were used. 

Health effects are divided into two broad groups: non-carcinogenic and carcinogenic effects. 
This division is based on the different mechanisms of action currently associated with each 
category. Chemicals causing non-carcinogenic health effects were evaluated independently 
from those having carcinogenic effects. Some chemicals may produce both non-carcinogenic 
and carcinogenic effects, and were evaluated in both groups. This section discusses both 
non-carcinogenic and carcinogenic effects separately, and concludes with a brief discussion 
of the toxicological properties of selected COPCs. 

7.4.1 Toxicity Information for Non-carcinogenic Effects 
Non-carcinogenic health effects include a variety of toxic effects on body systems, ranging 
from renal toxicity (toxicity to the kidneys) to central nervous system disorders. Non- 
carcinogenic health effects are grouped into two basic categories: acute toxicity and chronic 
toxicity. Acute toxicity can occur after a single exposure (usually at high doses), and the 
effect is most often seen immediately. Chronic toxicity describes effects that occur after 
repeated exposure (usually at low doses) and is seen weeks, months, or years after the initial 
exposure. The toxicity of a chemical is assessed through a review of toxic effects noted in 
short-term (acute) animal studies, long-term (chronic) animal studies, and epidemiological 
investigations. 

USEPA (USEPA, December 1989) defines the chronic RfD as an estimate of a daily exposure 
to the human population, including sensitive subpopuIations, which is likely to be without 
appreciable risk of deleterious effects during a lifetime. Chronic RfDs are developed to be 
protective for long-term exposure to a compound (7 years to a lifetime). Chronic RfDs may 
be overly protective if used to evaluate the potential for adverse health effects resulting 
from short-term exposure. NCEA develops subchronic RfDs for short-term exposure 
(2 weeks to 7 years). Subchronic RfDs have been peer-reviewed by Agency and outside 
reviewers, but they have not undergone verification by an intra-Agency workgroup, and as 
a result are considered interim rather than verified toxicity values. Chronic and subchronic 
RfDs are developed for both inhalation and oral exposures. Chronic RfDs were used to 
evaluate the non-carcinogenic risks to all potential receptors for the Site 12 except the , 

construction worker. Subchronic RfDs were used to evaluate the non-carcinogenic risks to 
the construction worker. If a subchronic RfD was not available, the chronic RfD was used. 

In the development of RfDs, all available studies examining the toxicity of a chemical 
following exposure are considered based on their scientific merit. The lowest dose level at 
which a toxic effect is observed is identified as the "lowest-observed-adverse-effect-level" 
(LOAEL) and the dose at which no effect is observed is identified as the "no-observed- 
adverse-effect-level" (NOAEL). Several uncertainty factors (UFs) are applied to the LOAEL 
or NOAEL to extrapolate these dose points to humans. These UFs range between 10 and 
10,000. Additional modification factors (MFs) also are used based on the professional 
judgment of USEPA. 
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USEPA-derived oral and inhalation chronic and subchronic RfDs, and associated UFs and 
MFs, for the COPCs (and the constituents included in the uncertainty evaluation) are listed 
in Tables 5.1 and 5.2 in Appendix G.1. 

7.4.2 Toxicity Information for Carcinogenic Effects 
Potential carcinogenic effects from human exposure to chemicals are estimated 
quantitatively using oral and inhalation CSFs. CSFs may be derived from the results of 
chronic animal bioassays, human epidemiological studies, or both. Animal bioassays are 
usually conducted at dose levels that are much higher than levels likely to be produced by 
human exposure to environmental media. This extrapolation detects possible adverse effects 
in the relatively small test populations used in the studies. These high dose levels must be 
extrapolated to lower doses. A number of mathematical models and procedures have been 
developed to extrapolate from the high doses used in the studies to the low doses typically 
associated with environmental exposures. 

The USEPA-preferred linearized multistage model is usually used to estimate the largest 
linear slope (within the 95-percent UCL) at low extrapolated doses that is consistent with 
the data. The 95-percent UCL slope of the dose-response curve is subjected to various 
adjustments, including an inter-species scaling factor, to derive a CSF. It is assumed that if a 
cancer response occurs at the dose level in the study, there is some probability that a 
response will occur at all lower exposure levels (i.e., a dose-response relationship with no 
threshold is assumed). Conservative (e.g., health protective) assumptions are applied and 
the models are believed to provide rough estimates of the upper limits on potential lifetime 
risk. The actual risks associated with exposure to a potential carcinogen that are i 
quantitatively evaluated using the CSF are not likely to exceed the estimated risks, and are 
probably much lower or even zero. 

In addition to deriving a quantitative estimate of carcinogenic potency, also assigns weight- 
of-evidence classifications to potential carcinogens. Chemicals are classified as Group A, 
Group B1, Group B2, Group C, Group D, or Group E carcinogens. The classifications are 
described as follows: 

Group A chemicals (known human carcinogens) are agents for which there is sufficient 
evidence to support the causal association between exposure to the agents in humans 
and cancer. 

Group B1 chemicals (probable human carcinogens) are agents for which there is limited 
evidence of possible carcinogenicity in humans. 

Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient 
evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans. 

Group C chemicals (possible human carcinogens) are agents for which there is limited 
evidence of carcinogenicity in animals and inadequate or a lack of human data. 

Group D chemicals (not classifiable as to human carcinogenicity) are agents with 
inadequate human and animal evidence of carcinogenicity or for which no data are 
available. 
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Group E chemicals (evidence of non-carcinogenicity in humans) are agents for which 
there is no evidence of carcinogenicity from human or animal studies, or both. 

USEPA-derived oral and inhalation CSFs and weight-of-evidence classifications for the 
COPCs (and the constituents included in the uncertainty evaluation) at Site 12 are listed in 
Tables 6.1 and 6.2 included in Appendix G.1. 

7.4.3 Derivation of Dermal RfDs and Slope Factors 
Oral RfDs and CSFs were converted to dermal RfDs and CSFs using an oral to dermal 
adjustment factor. This factor was designed to convert the orally administered dose toxicity 
factors to dermally absorbed dose toxicity factors. The values used for this conversion were 
obtained from a report by C.B. Bast and H.T. Borges (Bast, C.G and H.T. Borges, March 
1996). The oral RfDs were converted to dermal RfDs by multiplying by the oral to dermal 
adjustment factor (gastrointestinal absorption factor) and the oral CSFs were converted to 
dermal CSFs by dividing by the gastrointestinal (GI) absorption factor. If a chemical-specific 
GI absorption factor was not available, a GI absorption factor of 80 percent was assumed for 
VOCs, 50 percent was assumed for SVOCs and pesticides, and 20 percent was assumed for 
inorganics. 

7.4.4 Toxicity Profiles for Selected Constituents 
Below are brief toxicological profiles for selected COPCs (the main risk drivers at the site, as 
identified in Section 7.5); Aroclor-1248, antimony, arsenic, chromium, and iron. More 
detailed toxicity information can be found in IRIS, Agency for Toxic Substances and Disease 
Registry (ATSDR) toxicological profiles, and other published literature. 

7.4.4.1 Antimony 
Many antimony compounds irritate the GI tract. Antimony tartar has been used as an 
emetic, and intoxication results in severe vomiting and diarrhea. Trivalent antimony 
compounds also were used for treatment of intestinal parasites. With occupational 
inhalation exposures, rhinitis and acute pulmonary edema may occur. Chronic exposure by 
inhalation of some antimony compounds can produce rhinitis, pharyngitis, tracheitis, 
bronchitis, and pneumoconiosis with obstructive lung disease and emphysema. Transient 
spots on skin have been reported in workers. Under specific conditions, antimony may form 
stibine gas, which causes hemolysis. Antimony forms trivalent and pentavalent compounds. 
In mutation tests, some antimony compounds were positive in human lymphocytes and 
Syrian hamster embryo cells. 

Aroclor-1248 is a PCB. Evaluation of the toxicity of PCBs is complicated because PCBs are 
mixtures of a variety of different congeners and impurities, each with its own 
characteristics. 

Greater than 90 percent of the PCBs ingested are absorbed through the GI tract. There is 
limited data concerning absorption following inhalation and dermal exposure, however, the 
available data indicate PCBs are absorbed via these exposure routes also. The liver and 
muscle tissues are the main organs were Aroclors accumulate during the first day of 
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exposure. After that, the Aroclors are redistributed to the fat, skin, and other fat-containing 
organs. Higher chlorinated PCBs persist in the body longer than the lower chlorinated PCBs. 

Studies indicate that PCBs can cross the placenta to the fetus. PCBs will also concentrate in 
mother's milk. Higher levels of PCBs reach offspring through nursing than through 
placental transfer. Effects such as decreased birth weight, shortened gestation age, and 
neonatal behavioral alterations have been associated with PCB exposure in humans. 

PCBs do not appear to have high acute lethality. PCBs are more lethal when exposed 
subchronically or chronically, indicating that PCBs bioaccumulate to toxic levels. 

The liver and cutaneous tissues are the major target organs for Aroclors. Exposure to 
Aroclors has also produced stomach and thyroid alterations, immunosuppressive effects, 
and porphyria in animals. Gross toxic effects other than reversible skin lesions have not 
been associated with occupational exposure to Aroclors in humans. Biochemical effects, 
such as increased liver enzyme levels, have been seen in workers and the general population 
exposed to Aroclors. 

PCBs are classified as a B2 carcinogen. Animal studies have shown that some PCBs 
(Aroclor-1260) are carcinogenic (liver) through ingestion and inhalation. 

7.4.4.3 Arsenic 
Inorganic arsenic has been recognized as a human poison since ancient times, and large oral 
doses (above 60,000 ppb in food or water) can produce death. If lower levels of inorganic 
arsenic are ingested (ranging from about 300 to 30,000 ppb in food or water), irritation of the 
stomach and intestines may be experienced, with symptoms such as pain, nausea, vomiting, 
and diarrhea. Other effects experienced from ingesting arsenic include decreased 
production of red and white blood cells, abnormal heart rhythm, blood-vessel damage, and 
impaired nerve function causing a "pins and needles" sensation in the hands and feet. 
Ingesting arsenic has also been reported to increase the risk of cancer in the liver, bladder, 
kidney, and lung. Although there is no good evidence that arsenic can harm pregnant 
women or their fetuses, studies in animals show that doses of arsenic that are large enough 
to cause illness in pregnant females (23-68 mg As/kg/day of sodium arsenite) may cause 
low birth weight, fetal malformations, or even fetal death. 

Perhaps the single most characteristic effect of long-term oral exposure to inorganic arsenic 
is a pattern of skin changes (0.01-0.1 mg/kg/day for months to years). This includes a 
darkening of the skin and the appearance of small "corns" or "warts" on the palms, soles, 
and torso. While these skin changes are not considered to be a health concern, a small 
number of the corns may ultimately develop into skin cancer. Direct skin contact with 
inorganic arsenic compounds may result in irritation with some redness and swelling. 
However, it does not appear that skin contact is likely to lead to any serious internal effects. 

If high levels of inorganic arsenic are inhaled, some of the short-term effects from exposure 
include a sore throat, irritated lungs or some of the skin effects described above, however 
these effects are typically not serious. The exposure level that produces these health effects 
is uncertain, however it is likely to be above 100 micrograms per cubic meter (pg/m3). 
Inhalation of inorganic arsenic is also known to increase the risk of lung cancer. An increase 
of lung cancer is primarily observed in humans exposed to arsenic in or around smelters. In 
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addition, humans living near chemical factories or waste sites with arsenic may have also 
have an increased risk of lung cancer. 

Despite all the adverse health effects associated with inorganic arsenic exposure, there is 
some evidence that the small amounts of arsenic in the normal diet (10-50 ppb) may be 
essential in animal nutrition. For example, animals fed an arsenic-free diet did not gain 
weight normally. They also became pregnant less frequently than animals fed a diet 
containing a normal amount of arsenic. Further, the offspring from these animals tended to 
be smaller than normal, and some died at an early age. However, no cases of arsenic 
deficiency in humans have ever been reported. 

Almost no information is available on the effects of organic arsenic compounds in humans. 
Studies in animals show that most organic arsenic compounds are less toxic than the 
inorganic forms. However, high doses can produce some of the same effects as inorganic 
arsenic. 

7.4.4.4 Chromium 
The health effects resulting from exposure to chromium (111) and chromium (VI) are fairly 
well described in the literature. Inhalation of small amounts of chromium (VI) (0.001-0.61 
mg/m3 for months to years) for short or long periods is not known to cause health problems 
in most people. Inhalation of high levels (greater than 2 mg/m3) of chromium (VI) for long 
periods (months to years) can cause a runny nose, sneezing, itching, nosebleeds, ulcers, and 
holes in the nasal septum. Inhalation of chromium (111) is not known to cause irritation to 
the nose or mouth in most people. High levels of chromium in the workplace are also 
known to cause asthma attacks in people who are allergic to chromium. Long-term 
exposure to chromium in air at levels that were 100 to 1,000 times higher than those found 
in the environment has been associated with lung cancer in workers; however it is not clear 
which form(s) of chromium is capable of causing lung cancer. Chromium (VI) is believed to 
be primarily responsible for an increased lung cancer rate observed in workers exposed to 
high levels of chromium in workroom air. 

Workers handling liquids or solids containing chromium (VI) have developed skin ulcers. 
Some people have been found to be extremely sensitive to chromium (VI) or chromium (111). 
Allergic reactions consisting of severe redness and swelling of the skin have been noted. 
Exposure to chromium (111) is less likely to cause skin rashes in chromium-sensitive people 
than chromium.(VI). Exposure to chromium (0) is less common, and little is known about 
possible health effects. 

There is no reliable information that any form of chromium has harmful effects on 
reproduction or causes birth defects in humans. 

Chromium (111) is an essential nutrient with a recommended intake of 50 to 200 mg of 
chromium (111) per day for adults. Ingestion of small amounts of chromium (VI) is not 
known to cause health effects, however, accidental or intentional swallowing of larger 
amounts (4.1 mg/kg to 29 mg/kg) have caused stomach upsets and ulcers, convulsions, 
kidney and liver damage, and even death. Although chromium (111) in small amounts is an 
important nutrient, ingesting large amounts of chromium (111) may cause health problems. 
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7.4.4.5 Iron 
Iron is an essential human nutrient with a recommended daily dose of 18 mg/day for 
females. Oral intakes ranging between 20 mg/kg-60 mg/kg are potentially toxic. Toxicity is 
likely following an ingestion of 60 mg/kg or greater. Symptoms of acute oral exposure 
include: vomiting, diarrhea, mild lethargy stupor, shock, acidosis, hematemesis, bloody 
diarrhea, or coma. With less serious overdoses, the initial GI symptoms may be the only 
findings to develop even without treatment. Although serious iron poisoning in adults is 
rare, deaths have been reported. Effects from chronic over-exposure to iron include 
disturbances in liver function, diabetes, mettitus, possible endocrine disturbances, and 
cardiovascular effects. These health effects occur when body iron content reaches 20-40 g. 

Inhalation of iron oxide fumes or dust by workers in metal industries may result in 
deposition of iron particles in lungs, producing an X-ray appearance resembling silicosis. 
Inhalation of some iron dusts and fumes can cause siderosis, a type of benign 
pneumoconiosis. Levels of iron among ironworkers developing pneumoconiosis have been 
reported to exceed 10-mg iron/m3. Exposure to aerosols and mists of soluble iron salts may 
produce respiratory and skin irritation. 

Risk Characterization 
Risk characterization combines the results of the previous elements of the risk assessment to 
evaluate the potential health risks associated with exposure to COPCs. The risk 
characterization is used as an integral component in remedial decision making and selection 
of potential remedies or actions. 

7.5.1 Methods for Evaluating Risk and Hazard 
Potential human health risks are discussed independently for carcinogenic and non- 
carcinogenic contaminants because of the different toxicological endpoints, relevant 
exposure durations, and methods used to characterize risk. Some chemicals may produce 
both non-carcinogenic and carcinogenic effects, and were evaluated in both groups. The 
methodology used to estimate non-carcinogenic hazards and carcinogenic risks are 
described below. Following the description of the methodology, the non-carcinogenic 
hazards and carcinogenic risks for Site 12 are discussed by medium. 

7.5.1 .I Non-carcinogenic Hazard Estimation 
Non-carcinogenic health risks are estimated by comparing the calculated intake to the RfD. 
The calculated intake divided by the RfD is equal to the hazard quotient (HQ): 

HQ = Intake / RfD 

The intake and RfD are expressed in the same units (mg/kg-day) and represent the same 
exposure period (i.e., chronic or subchronic). The intake and RfD also represent the same 
exposure route (i.e., oral, dermal, or inhalation). A HQ that exceeds one (i.e., the intake 
exceeds the RfD) indicates that there is a potential for adverse health effects associated with 
exposure to that chemical. To assess the potential for non-carcinogenic health effects posed 
by exposure to multiple chemicals a "hazard index" (HI) approach is used (USEPA, 
September 1986). This approach assumes that non-carcinogenic hazard's associated with 
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exposure to more than one chemical are additive. Synergistic or antagonistic interactions 
between chemicals are not accounted for. The HI may exceed one even if all of the 
individual HQs are less than one. HIS are also added across exposure routes and media if an 
individual may be exposed through more than one route and media. A HI greater than one 
indicates that there is some potential for adverse non-carcinogenic health effects associated 
with exposure to the contaminants of concern, possibly warranting remedial action (USEPA, 
December 1991). 

HQs can also be summed by the resulting health effect or target organ. For example, all HQs 
associated with effects on the liver are added to determine the HI for the liver. This is done 
for all of the different health effects or target organs. 

7.5.1.2 Carcinogenic Risk Estimation 
The potential for carcinogenic effects due to exposure to site-related contamination is 
evaluated by estimating the excess lifetime carcinogenic risk (ELCR). The ELCR is the 
incremental increase in the probability of developing cancer during one's lifetime in 
addition to the background probability of developing cancer. For example, a 2x10-6 ELCR 
means that for every one million people exposed to the carcinogen throughout their 
lifetimes, the incidence of cancer may increase by two cases. The background probability of 
developing cancer, from all known causes, is about one in four (American Cancer Society, 
1993). 

The carcinogenic risk is calculated by multiplying the intake by the CSF. 

Risk = Intake x CSF 

When the carcinogenic risk is greater than 0.01, the exponential form of the equation is used 
to calculate the risk. 

Risk = 1 - exp(-Intake x CSF) 

The combined risk from exposure to multiple chemicals was evaluated by adding the risks 
from different chemicals. Risks were also added across the exposure routes and media if an 
individual would be exposed through multiple routes and media. For example, a person 
contacting soil could be exposed by both oral and dermal exposure routes and could also be 
exposed to groundwater through oral and dermal routes. 

Potential carcinogenic risks associated with residential exposure to vinyl chloride (in 
groundwater and surface soil) are handled in a different manner than indicated above due 
to the separate CSFs for vinyl chloride for adult exposure and exposure including early life. 
The following general equation was used to calculate the carcinogenic risks associated with 
exposure to vinyl chloride for the age-adjusted resident. 

CxIRcxEFxEDcxCSF CxIRcxCSF CxIRaxEFxEDaxCSF 
Risk = + + 

BWcx AT BWc BWa x AT 

Where: 
C = chemical concentration in groundwater (mg/L) or soil (mg/kg) 
IR = intake rate, c-child, a-adult (L/day or mg/day)) 
CSF = cancer slope factor (0.72 (mg/kg-day)-1) 
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EF= exposure frequency (days/year) 
ED= exposure duration, c-child, a-adult (years) 
BW= body weight of exposed individual, c-child, a-adult (kg) 
AT= averaging time, or period over which exposure is averaged (70 years x 365 

days/ year) 

The first two segments of the risk calculation equation are included on the child risk 
calculation spreadsheets and the third segment is included on the adult risk calculation 
spreadsheets (the Standard Table 8's in Appendix G). 

The USEPA considers action to be warranted at a site when cancer risks exceed 10-4. Action 
is generally not required for risks falling within 10-4 to 10-6; however, this is judged on a 
case-by-case basis. Risks less than 10-6 generally are not of concern to regulatory agencies. 

7.5.1.3 Evaluation of Numerical Results 
RME risks were evaluated for all media and exposure scenarios. RME risks were evaluated 
using upper bound estimates of the exposure parameters (Table 7-5) and the RME 
concentrations. CT risks were calculated for those scenarios that had risks exceeding USEPA 
target levels (HI of 1.0 and carcinogenic risk of 104). CT risks were evaluated using median 
estimates of the exposure parameters (Table 7-6) and the CT concentrations. 

7.5.2 Soil 
Risks were evaluated for exposure to surface soil and subsurface soil. 

i 
7.5.2.1 Surface Soil 
RME risk estimates for exposure to surface soil were calculated for an industrial worker and 
an adolescent trespasser/visitor under current and future site use and for an adult and child 
resident under future site use. The risk calculations are included in Appendix G.1, Tables 
7.1.RME7 7.2.RME, 7.10.RME, 7.11.RME7 8.1.RME, 8.2.RME, 8.10.RME, and 8.11.RME. 
Exposure to surface soil via incidental ingestion and dermal absorption was evaluated. 

The RME non-carcinogenic hazard associated with exposure to surface soil by industrial 
workers (0.66) is below USEPA's target HI of 1.0. The RME carcinogenic risk associated with 
exposure to surface soil by an industrial worker (1x10-6) is within USEPAfs target risk of 106 
to 10-4. 

The RME non-carcinogenic hazard associated with exposure to surface soil by adolescent 
trespassers (0.16) is below USEPA's target HI of 1.0. The RME carcinogenic risk associated 
with exposure to surface soil by adolescent trespassers (1x10-7) is below EPA's target 
carcinogenic risk of 10-6 to ,104. 

The RME non-carcinogenic hazards associated with exposure to surface soil by adult and 
child residents (1.1 and 3.3) are above USEPA's target HI of 1.0. For the adult, none of the 
individual constituents contribute a HQ greater than 1 to the total HI. For the child, 
antimony and chromium both have HIS greater than 1. The dermal pathway contributes 
more than 75 percent of the HI. The RME carcinogenic risks associated with exposure to 
surface soil by adult and child residents (2x106 and 1x10-6) are within USEPA's target risk 
range of 10-6 to 10-4. 
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CT carcinogenic risk estimates were not calculated for any of the receptors because the RME 
carcinogenic risk estimates were all within or below USEPAfs target risk range. CT HIS for 
exposure to surface soil by industrial workers and adolescent trespassers/visitors were not 
calculated since the RME HIS were below USEPA's target levels. CT HIS were calculated for 
exposure to surface soil for child and adult residents (Appendix G.1, Tables 7.3.CT and 
7.4.CT). The CT non-carcinogenic hazards for adult and child residents (0.06 and 0.12) are 
below USEPA's target HI. 

The maximum detected concentrations of methylene chloride, alpha-chlordane, dieldrin, 
gamma-chlordane, heptachlor epoxide, antimony, cadmium, chromium, lead, manganese, 
mercury, silver, and thallium exceed the soil to groundwater pathway screening value. This 
indicates these constituents may be continuing to leach to groundwater at concentrations 
greater than levels protective of human health in groundwater. However, methylene 
chloride, antimony, cadmium, silver, and thallium were not detected in any of the 
groundwater samples evaluated in the risk assessment. This comparison is extremely 
conservative since the maximum detected concentration was compared with the screening 
value. Additionally, the inorganic constituents are not necessarily related to the use of the 
site as a crash-crew fire fighting training facility. 

7.5.2.2 Subsurface Soil 
There were no Group 1 COPCs retained for subsurface soil. Therefore, risks associated with 
exposure to subsurface soil were not calculated. 

The maximum detected concentrations of methylene chloride and alpha-BHC exceed the 
soil to groundwater pathway screening value. This indicates these constituents may be 
continuing to leach to groundwater at concentrations greater than levels protective of 
human health in groundwater. However, methylene chloride and alpha-BHC were not 
detected in any of the groundwater samples evaluated in the risk assessment. This 
comparison is extremely conservative since the maximum detected concentration was 
compared with the screening value. 

7.5.3 Surface Water 
Exposure to surface water in the drainage swale south of the runway was evaluated for 
industrial site workers, adolescent trespassers/visitors, and future construction workers 
who could be exposed to surface water through incidental ingestion and dermal contact 
while wading (Appendix G.1, Tables 7.3.RMEf 7.4.RME, 7.12.RMEf 8.3.RME, 8.4.RMEf and 
8.12.RME). 

The RME non-carcinogenic hazard to an industrial worker exposed to surface water (0.003) 
is much less than USEPA's target HI of 1.0. The RME carcinogenic risk (9x10-5) is within 
USEPA's target risk range of 10-6 to 10-4. 

The RME non-carcinogenic hazard to an adolescent trespasser/visitor exposed to surface 
water (0.006) is below USEPA's target HI of 1.0. The carcinogenic risk associated with 
exposure to the surface water by an adolescent trespasser/visitor (9x10-5) is within USEPA's 
target risk of 10-6 to 10-4. 
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The RME non-carcinogenic hazard to a construction worker exposed to surface water (0.007) 
is below USEPA's target HI of 1.0. The carcinogenic risk associated with exposure to the 
surface water by construction worker (1x10-5) is within USEPA's target risk of 10-6 to 10-4. 

None of the non-carcinogenic hazards or carcinogenic risks to any of the potential receptors 
exceeds USEPA's target levels. Therefore, CT hazards and risks were not calculated for 
surface water. 

7.5.4 Sediment 
Exposure to sediment in the drainage canal south of the runway was evaluated for 
industrial site workers, adolescent trespassers/visitors, and future construction workers 
(Appendix G.1, Tables 7.5.RME, 7.6.RME1 7.13.RME, 8.5.RME, 8.6.RME, and 8.13.RME). 
These receptors may be exposed to sediment through incidental ingestion and dermal 
contact while wading. 

The RME HI to industrial site workers exposed to sediment (0.004) is below USEPA's target 
HI of 1.0. The carcinogenic risk associated with exposure to the sediment by industrial site 
workers (2x10-7) is below USEPA's target risk of 10-6 to 10-4. 

The RME HI to adolescent trespassers/visitors exposed to sediment (0.02) is below USEPA's 
target HI of 1 .O. The carcinogenic risk associated with exposure to the sediment by 
adolescent trespassers/visitors (3x107) is below USEPA's target risk of 10-6 to 10-4. 

The RME HI to a construction worker exposed to sediment (0.02) is below USEPA's target 
HI of 1.0. The carcinogenic risk associated with exposure to the surface water by 
construction worker (3x10-8) is less than USEPA's target risk of 10-6 to 10-4. 

None of the non-carcinogenic hazards or carcinogenic risks to any of the potential receptors 
exceeds USEPA's target levels. Therefore, CT hazards and risks were not calculated for 
sediment. 

7.5.5 Groundwater 
Upper aquifer groundwater beneath the site is not currently used as a potable water supply 
and will not likely be used as a potable water supply in the future. However, upper aquifer 
groundwater beneath the site was evaluated as a worst-case risk estimate for potable 
groundwater use. Risk estimates for exposure to groundwater were calculated for child and 
adult residents and construction workers under potential future site use (Appendix G.l, 
Tables 7.7.RME through 7.9.RME and Tables 8.7.RME through 8.9.RME). 

It was assumed that a resident would drink the groundwater, an adult resident would 
shower with the groundwater, and a child resident would bathe with the groundwater. 
Following USEPA Region 4 guidance, exposure to groundwater by the adult resident while 
showering was assumed equivalent to exposure from ingestion of VOCs in groundwater. 
Therefore, the ingested dose for the VOCs was either divided by the inhalation RfD or 
multiplied by the inhalation CSF to estimate the risks associated with showering. USEPA 
Region IV assumes that the exposure from showering is mainly associated with inhalation 
of VOCs, and that dermal absorption is negligible compared with inhalation. However, 
since there were no VOCs retained as Group 1 COPCs for groundwater, exposure to 
groundwater while showering was not quantified. For the child, dermal exposure to water 
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while bathing was evaluated since it was assumed that inhalation of VOCs during bathing 
would be much less than dermal absorption. 

The RME non-carcinogenic risks associated with use of the groundwater as a 
potable residential water supply (1.8 and 4.6 for the adult and child, respectively) are above 
USEPA's benchmark HI of 1.0. For the adult resident, none of the individual constituents 
pose a hazard greater than 1. For the child resident, both iron and arsenic pose hazards 
greater than 1.0. 

The RME carcinogenic risks associated with use of the groundwater as a potable residential 
water supply exceed USEPA's benchmark of 104for the adult and child resident (1x104 and 
4x104). For the adult, arsenic is the main risk driver and poses a risk equal to 104. For the 
child, Aroclor-1248 is the main risk driver. The risk associated with dermal contact with 
Aroclor-1248 during bathing is 3x104. 

It is assumed that a construction worker may be exposed to the upper aquifer groundwater 
during excavation activities. The upper aquifer groundwater is about 9 to 12 ft below 
ground surface, and may be exposed in an open excavation. It was assumed a construction 
worker would be exposed through dermal contact and inhalation of VOCs. Because no 
VOCs were retained as Group 1 COPCs, the only applicable exposure route is dermal 
contact. The RME HI to a construction worker is 0.06, which is below USEPA's benchmark 
HI of 1.0. The RME carcinogenic risk (4x10-6) is within EPA's target risk range of'10-4 to 10-6. 

Because the RME HIS and carcinogenic risks exceed benchmark levels for adult and child 
residents, CT risk estimates were calculated (Appendix G.1, Tables 7.1.CT, 7.2.CT, 8.1.CT, 
and 8.2.CT). The CT non-carcinogenic hazard for the adult resident (0.82) is below USEPA's 
target HI. The CT non-carcinogenic hazard for the child resident (3) exceeds USEPA's target 
HI of 1. The risk drivers are the same as for the RME evaluation, iron and arsenic. The CT 
carcinogenic risk for the adult resident (3x10-5) is within USEPA's target risk range. The CT 
carcinogenic risks for the child and lifetime residents (2x104 and 2x104) are above USEPA's 
target risk range. This risk is mainly associated with dermal contact with Aroclor-1248. 

7.5.6 Summary of Total Risks Across Pathways and Media 
Appendix G.1, Tables 9.1.RME through 9.6.RME summarize the RME total potential risks to 
each receptor quantitatively evaluated in the risk assessment. Appendix G.1, Tables 9.1.CT 
through 9.3.CT, summarize the CT total potential risks to each receptor that has risks that 
exceed USEPA's benchmark levels. Total potential risks were quantified for a 
current/future industrial worker, current/future adolescent trespasser/visitor, future adult 
resident, future child resident, future construction worker, and future lifetime resident. 
Appendix G.1, Tables 10.1.RME through 103.RME and Tables 10.1.CT and 10.2.CT show 
only the chemicals that contribute a hazard greater than 0.1 or a carcinogenic risk greater 
than 10-6 to receptors with carcinogenic risks or non-carcinogenic hazards greater than 
USEPA's benchmark levels in a given medium. 

7.5.6.1 CurrentlFuture Industrial Worker 
The risk assessment assumed that a current/future industrial worker may be exposed to site 
surface soil, surface water, and sediment. The total RME non-carcinogenic hazard and 
carcinogenic risk to an adult industrial worker exposed to all of these media does not exceed 
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a USEPA target level or non-carcinogenic hazard level (Appendix G.1, Table 9.1.RME). The 
total HI is 0.67 and the total carcinogenic risk is 9x10-5. 

7.5.6.2 CurrentlFuture Crash Crew Personnel 
The current/future crash-crew training personnel are the "other worker" listed in Appendix 
G.1, Table 1. This receptor is qualitatively evaluated in the risk assessment by comparison to 
the more conservative industrial worker receptor. Crash-crew training personnel would be 
exposed to site media on an infrequent, intermittent basis, only during training activities. 
This exposure would be much less than that of an industrial worker who may be exposed to 
the site media daily. Therefore, evaluation of an industrial worker is protective of the crash- 
crew training personnel (and the facilities maintenance personnel who perform maintenance 
activities such as landscaping and emptying the oil/water separator). 

As discussed above, the total RME non-carcinogenic hazard and carcinogenic risk to an 
adult industrial worker exposed to surface soil, surface water, and sediment, does not 
exceed USEPA's target risk levels. Therefore, since the risks to crash crew-training personnel 
would be lower than those to an industrial worker, there are no unacceptable risks to crash 
crew-training personnel. 

7.5.6.3 CurrenffFuture Adolescent TrespasserNisitor 
The risk assessment assumed that a current/future adolescent trespasser may be exposed to 
surface soil south of the runway, and surface water and sediment in the drainage swale 
south of the runway. The total RME non-carcinogenic hazard and carcinogenic risk to an 
adolescent trespasser/visitor exposed to these media does not exceed a USEPA target level i 

(Appendix G.1, Table 9.2.RME). The total calculated RME HI is 0.19 and the total RME 
carcinogenic risk is 9x10-5. 

7.5.6.4 Future Resident 
It was assumed future adult and child residents may be exposed to upper aquifer 
groundwater from beneath the site and surface soil south of the runway. Exposure to 
groundwater would occur from ingestion, and while showering (adult) or bathing (child). 
Since there were no VOCs retained as Group 1 groundwater COPCs, exposure during 
showing was considered insignificant (following USEPA Region IV methodology for 
evaluation of exposure during showering - assuming all exposure during showering is from 
inhalation). Exposure to a child while bathing was evaluated, since it is based on dermal 
contact and not inhalation. 

Exposure to groundwater and surface soil would result in a hazard greater than USEPA's 
benchmark level to an adult and child resident (Appendix G.1, Tables 9.3.RME and 
9.4.RME). Both the groundwater and surface soil contribute to an unacceptable hazard to 
both the child and adult. Each of these media contributes a HI greater than 1. For 
groundwater, the main risk driver is ingestion of arsenic and iron. For soil, the main risk 
driver is dermal contact with antimony and chromium. 

Carcinogenic risks associated with exposure to groundwater and surface soil were estimated 
for an adult and child resident, and summed for a lifetime resident (Appendix G.l, Tables 
9.3.RME, 9.4.RME, and 9.6.RME). Exposure to groundwater and surface soil would result in 
a carcinogenic risk greater than USEPA's target risk range to the adult, child, and lifetime 



7. HUMAN HEALTH RISK ASSESSMENT 

resident. The risks associated with exposure to soil are within USEPA's target risk range, 
however the risks associated with exposure to groundwater slightly exceed USEPA's target 
range. The risk to the adult is mainly associated with ingestion of arsenic in the 
groundwater. The risk to the child is mainly associated with dermal contact with Aroclor- 
1248 while bathing in the groundwater. The risk to the lifetime resident is associated with 
both the Aroclor-1248 and the arsenic detected in the groundwater. Aroclor-1248 was only 
detected in one sample, the sample from well 012TW01. Additionally, there were no other 
PCBs detected in any of the groundwater samples. 

CT non-carcinogenic risks were calculated for both soil and groundwater, and CT 
carcinogenic risks were calculated for groundwater (Appendix G.l, Tables 9.2.CT through 
9.4.CT). The total CT non-carcinogenic risk to the adult resident is below USEPA's target, 
however the total CT non-carcinogenic risk to the child resident exceeds USEPA's target HI 
of 1.0. This exceedance is associated with the exposure to groundwater, in particular, 
ingestion of arsenic and iron in the groundwater. The CT carcinogenic risk for the adult 
resident falls within USEPA's target range, however the risk for the child and lifetime 
resident slightly exceed the target range. As with the RME risk, this risk is associated with 
dermal exposure to Aroclor-1248 by a child bathing with the groundwater. 

7.5.6.5 Future Construction Worker 
Exposure to surface water and sediment through incidental ingestion and dermal contact, 
and groundwater through dermal contact was evaluated for a future construction worker. 
There were no Group 1 COPCs retained for subsurface soil, therefore, risks associated with 
exposure to subsurface soil were not calculated. The total potential future RME risk and 
hazard to a construction worker exposed to these media does not exceed USEPA's target 
carcinogenic risk or non-carcinogenic hazard levels (Appendix G.l, Table 9.5.RME). 

Summary of Human Health Risk Assessment 
This section discusses the uncertainty associated with the HHRA and summarizes the 
conclusions from the risk assessment. 

7.6.1 Qualitative Uncertainty Assessment 
The risk measures used in Superfund risk assessments are not fully probabilistic estimates 
of risk but are conditional estimates given that a set of assumptions about exposure and 
toxicity are realized. Thus, it is important to specify the assumptions and uncertainties 
inherent in the risk assessment to place the risk estimates in proper perspective (USEPA, 
December 1989). 

Due to uncertainties associated with the ability of the laboratory to detect constituents at 
levels of potential concern to human health, risks were quantified for constituents with 
SQLs above screening values or constituents that were retained as COPCs for other media. 
These are the constituents listed as Group 2 and Group 3 COPCs on Table 7-3. This analysis 
is presented as a separate uncertainty section, Section 7.6.2. 

Table 7-9 presents the potential uncertainties inherent in the risk assessment process. A site- 
specific discussion on these individual components is presented in the following sections. 
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7.6.1.1 Uncertainty in COPC Selection 
The sampling conducted at Site 12 focused on areas of known or suspected contamination. 
Samples were collected from locations identified from information collected during 
previous investigations. Therefore, the uncertainty associated with sampling and the 
possibility of missing a contaminated location is expected to be minimal. 

The uncertainty associated with the data analysis is minimal because the data were fully 
validated prior to use in the risk assessment. However, the data validation and critical 
evaluation of the data did reveal that the reliability of certain data were particularly poor, 
most notably the aqueous pesticide and PCB data (groundwater and surface water). 
Pesticides and PCBs are not typically found in groundwater, due to the tendency of these 
compounds to sorb to soils and because of their low solubilities. The reported concen- 
trations of pesticides in groundwater and surface water were qualified as estimates because 
they were below quantitation limits and because in all cases the dual column precision 
criterion (25-or-less-percent concentration difference) was exceeded. The PCB groundwater 
data were not consistent, as Aroclor-1248 was detected in the duplicate sample at one well 
but not in the regular sample. Also, Aroclor-1248 was not detected in any site soil samples. 

The general assumptions used in the COPC selection process were conservative to ensure 
that true COPCs were not eliminated from the quantitative risk assessment and that the 
highest possible risk was estimated. 

7.6.1.2 Uncertainty Associated with Exposure Assessment 
Most of the exposure pathways evaluated at the site were assumed and are not currently i 

occurring. A full-time industrial worker was conservatively evaluated to represent the 
crash-crew training and maintenance personnel who are currently at the site intermittently. 
An adolescent trespasser was also evaluated. Additionally, it was assumed that the site may 
be used for residential development in the future. Based on the nature of MCAS Cherry 
Point and the area of OU6, this is not a likely scenario. Additionally, it is not likely that the 
upper groundwater aquifer would ever be used as a potable or industrial water supply, due 
to the ready availability of better water supplies. 

The exposure factors used for the quantitation of exposure were conservative and reflect 
worst-case or upper-bound assumptions on the exposure. The reliability of the values 
chosen for the exposure factors also contril?utes substantially to the uncertainty of the 
resulting risk estimates. Because most of the exposure factors are worst-case or upper-bound 
assumptions, the resulting risks are worst-case and likely overestimate the actual risk. 

Site-related contamination would be expected to decrease with time. The risk assessment 
assumed concentrations would remain constant throughout the exposure period. This will 
result in an over-estimation of risk. 

7.6.1.3 Uncertainty Associated with Toxicity Assessment 
Uncertainties associated with the non-carcinogenic toxicity factors are included in Appendix 
G.1, Tables 5.1 and 5.2. Several UFs are applied by USEPA to extrapolate dose points from 
animal studies to humans. These UFs range between 10 and 10,000. Additional MFs are also 
used based on the professional judgment of the USEPA. Therefore, there is a high degree of , 
uncertainty in the non-carcinogenic toxicity criteria, based on the available scientific data for 
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each compound. The non-carcinogenic toxicity factors are most likely an overestimate of 
actual toxicity. 

The uncertainty associated with CSFs is mostly associated with the low dose extrapolation 
where carcinogenicity at low doses is assumed to be straight-line responses. This is a 
conservative assumption, which introduces a high uncertainty into slope factors 
extrapolated from this area of the dose-response curve. The CSFs are based on the 
assumption that there is no threshold level for carcinogenicity; however, most of the 
experimental studies indicate the existence of a threshold level. Therefore, CSFs developed 
by USEPA represent upper-bound estimates. Carcinogenic risks generated in this assessment 
should be regarded as an upper bound estimate on the potential carcinogenic risks rather than 
an accurate representation of carcinogenic risk. The true carcinogenic risk is likely to be less 
than predicted (USEPA, December 1989). 

There is a large degree of uncertainty associated with the oral to dermal adjustment factors 
(based on chemical-specific GI absorption factors) used to transform the oral RfDs and CSFs 
based on administered doses to dermal RfDs and CSFs based on absorbed doses. It is not 
known if the adjustment factor results in an under- or over-estimate of the actual toxicity 
associated with dermal exposure. 

7.6.1.4 Uncertainty in Risk Characterization 
The uncertainties identified in each component of risk assessment ultimately contribute to 
uncertainty in risk characterization. The addition of risks and HIS across pathways and 
chemicals contributes to uncertainty based on the interaction of chemicals, such as 
additivity, synergism, potentiation, and susceptibility of exposed receptors. The simple 
assumption of additivity used for this site may or may not be accurate and may over- or 
under-estimate risk; however, a better alternative is not available at this time. 

7.6.2 Quantitative Uncertainty Assessment 
Due to uncertainty associated with the ability of the laboratory to detect constituents at 
levels of potential concern to human health, risks were quantified for constituents with 
SQLs above screening values or constituents retained as COPCs for other media. These are 
the constituents listed as Group 2 and Group 3 COPCs on Table 7-3. 

A quantitative evaluation of risks for the Group 1,2, and 3 COPCs is presented in this 
section. The methodology used to  select the COPCs and perform the risk assessment is the 
same as the methodology presented in the main body of the report. The exposure pathways 
evaluated in this assessment are those presented in Table 7-3 and Appendix G.l, Table 1. 
The exposure parameters and toxicity values used to quantify risk are presented in Table 7-5 
and Appendix G.1 Tables 4.1 through 4.21, and Tables 5.1,5.2, 6.1, and 6.2. The risk 
calculations for this quantitative uncertainty evaluation are presented in Tables 7.1.RME.UA 
through 7.21.RME.UA and 8.1.RME.UA through 8.21.RME.UA, Appendix G.2. Only RME 
risk estimates were calculated, CT risk estimates were not calculated. 

Appendix G.2, Tables 9.1.RME.UA through 9.6.RME.UA summarize the RME total risks to 
each receptor quantitatively evaluated in the risk assessment. Appendix G.2, Tables 
10.1.RME.UA through 10.6.RME.UA show only the chemicals that contributed a hazard 
greater than 0.1 or a carcinogenic risk greater than 10-6 to receptors with carcinogenic risks 
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or non-carcinogenic hazards greater than USEPA's benchmark levels. The results are 
discussed in the following sections, by receptor. 

7.6.2.1 CurrenffFuture Industrial Worker 
The risk assessment assumed that a current/future industrial worker may be exposed to site 
surface soil, surface water, and sediment. The total RME non-carcinogenic hazard to an 
adult industrial worker exposed to all of these media exceeds USEPA's target hazard level 
(Appendix G.2, Table 9.1.RME.UA). The only individual medium that exceeds the target 
level is surface water (6.4). The only constituents with individual HQs greater than 1.0 for the 
surface water are Aroclor-1016 and Aroclor-1254, and only for the dermal exposure pathway. 
Hexachlorobenzene and hexachlorobutadiene also contribute to this HI. All four of these 
constituents were not detected in the surface water, but their SQLs were greater than the 
screening level. 

The total current RME carcinogenic risk exceeds USEPA's carcinogenic target risk range, 
due to surface soil (1x104) and surface water (2x10-2). The carcinogenic risk associated with 
exposure to surface soil by an industrial worker is primarily associated with the PAHs 
analyzed for in the surface soil. The carcinogenic risk associated with exposure to surface 
water is also mainly due to the PAHs analyzed for in the surface water. The PAHs were 
retained as Group 2 COPCs. PAHs were not detected in the surface soil or surface water, 
however their SQLs were greater than the applicable screening level. 

7.6.2.2 CurrentlFuture Adolescent TrespasserNisitor 
The risk assessment assumed that a current trespasser may be exposed to surface soil south j 

of the runway, and surface water and sediment in the drainage swale south of the runway. 
The total current RME non-carcinogenic hazard and carcinogenic risk to an adolescent 
trespasser/visitor exposed to these media exceeds USEPA target levels (Appendix G.2, 
Table 9.2.RME.UA). The only medium contributing to this exceedance is surface water. 

The total HI for exposure to surface water is 16. The only constituents with individual HQs 
greater than 1.0 for the surface water are hexachlorobutadiene, Aroclor-1016, and Aroclor- 
1254, and only for the dermal exposure pathway. Hexachlorobenzene also contributes to 
this HI. None of these constituents were detected in the surface water, but all four of their 
SQLs were greater than the screening level. The carcinogenic risk associated with exposure 
to the surface water by an adolescent trespasser/visitor (2x10-2) exceeds USEPA's target risk 
of 10-6 to 104. The carcinogenic risk associated with exposure to surface water is mainly due 
to the PAHs analyzed for in the surface water. The PAHs were retained as Group 2 COPCs, 
they were not detected in the surface soil but their SQLs were greater than the screening level. 

7.6.2.3 Future Resident 
It was assumed a future child and adult resident may be exposed to upper aquifer 
groundwater from beneath the site and surface soil south of the runway. Exposure to 
groundwater would occur from ingestion and exposure during showering (adult) or 
bathing (child). 

Exposure to groundwater and surface soil would result in a hazard greater than USEPA's 
benchmark level to an adult and child resident (Appendix G.2, Tables 9.3.RME.UA and 
9.4.RME.UA). Both the groundwater (9.2 and 140) and surface soil (1.4 and 4.1) contribute to 
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an unacceptable hazard to both the adult and child. The hazards due to exposure to surface 
soil are only slightly higher than those calculated for the Group 1 COPCs alone. For the 
adult, none of the individual constituents contribute a HQ greater than 1 to the total HI. For the 
child, antimony and chromium each have a HQ greater than 1. These are both Group 1 COPCs. 

For the adult resident, 4,6-dintro-2-methylphenol is the only constituent that poses a HQ 
greater than 1 due to exposure to groundwater. For a child, arsenic, iron, 4,6-dintro-2- 
methylphenol, hexachlorobenzene, hexachlorobutadiene, hexachloroethane, Aroclor-1016, 
Aroclor-1254, heptachlor, and thallium pose hazards greater than 1.0. Arsenic and iron are 
the only risk drivers that were detected in the groundwater, the other constituents were 
retained as COPCs because their SQL exceeded the screening level. 

Carcinogenic risks associated with exposure to groundwater and surface soil were estimated 
for an adult and child resident, and summed for a lifetime resident (Appendix G.2, Tables 
9.3.RME.UA, 9.4.RME.UA, and 9.6.RME.UA). Exposure to groundwater (2xlO-3,9xlO2, and 
9x10-2) and surface soil residents (2x10-4,1x10-4, and 3x104) would result in a carcinogenic risk 
greater than USEPA's target risk range to the adult, child, and lifetime resident. 

For the adult, arsenic, 1,2-dibromomethane, n-nitroso-di-propylamine, and the PAHs are the 
main risk contributors for exposure to groundwater. For the child, the PCBs and PAHs are 
the main risk drivers, and primarily through dermal contact. For the lifetime resident, the 
main contributors are those for the adult and child resident. Arsenic and Aroclor-1248 (a 
PCB) are the only constituents detected in the groundwater. 

The risks from exposure to surface soil are mainly associated with the Group 2 and 3 
COPCs. The primary risk driver is dermal contact with PAHs and n-nitroso-di-n- 
propylamine. The risks associated with exposure to the detected COPCs alone do not exceed 
USEPA's target risk range. 

7.6.2.4 Future Construction Worker 
Exposure to subsurface soil, surface water, and sediment through incidental ingestion and 
dermal contact, and groundwater through dermal contact and inhalation of VOCs was 
evaluated for a future construction worker. The total potential future RME risk to a 
construction worker exposed to these media exceeds USEPA's target carcinogenic risk and 
non-carcinogenic hazard level (Appendix G.2, Table 9.5.RME.UA). This exceedance is 
associated with the groundwater and surface water.. 

It is assumed that a construction worker may be exposed to the upper aquifer groundwater 
through dermal contact and inhalation of VOCs during excavation activities. The RME non- 
carcinogenic hazard to a construction worker is 5.4, which is above USEPA's benchmark 
non-carcinogenic HI of 1.0. The PCBs are the main contributor to this risk. Although the 
Group 1 COPCs contribute to hazards above USEPA target levels, the Group 2 and Group 3 
COPCs contribute a greater portion of the hazard and the Group 1 COPCs do not result in 
an unacceptable hazard alone. The RME non-carcinogenic hazard to a construction worker 
exposed to surface water (17) exceeds USEPA's target HI of 1.0. This risk is mainly 
associated with the PCBs analyzed in the surface water. 

The RME carcinogenic risk due to exposure to groundwater (1x103) is greater than USEPA's 
target risk range of 10-4 to 10-6. The carcinogenic risk associated with exposure to the surface 
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water by construction worker (2x10-3) exceeds USEPA's target risk of 10-6 to 10-4. The 
carcinogenic risk associated with exposure to groundwater and surface water is mainly due 
to the PAHs analyzed for in the groundwater and surface water samples. The PAHs were 
retained as Group 2 COPCs, and were not detected in the groundwater or surface water, but 
their SQLs were greater than the screening level. 

7.6.3 Summary 
Risks were evaluated for exposure to: 

Surface soil for current/future industrial workers and adolescent 
trespassers/visitors, and future adult and child residents 

Surface water and sediment for current/future industrial workers and adolescent 
trespassers/visitors, and future construction workers 

Upper aquifer groundwater for future adult and child residents and construction 
workers 

Subsurface soil for future construction workers 

Tables 7-10 and 7-11 summarize the cancer risks and hazard indices calculated for the OU6, 
Site 12 HHRA for RME and CT, respectively. 

There are no risks or hazards greater then USEPA target levels under current site use for 
exposure to any media. However, future residential use of the site may result in 
carcinogenic risks and non-carcinogenic hazards greater than USEPA's target levels. i 

Potable use of upper aquifer groundwater would result in HIS greater than 1.0 to the child 
and adult resident, mainly due to arsenic and iron detected in the groundwater, with a 
smaller contribution from heptachlor epoxide. Potable use of groundwater would result in 
carcinogenic risks greater than 10-4 for all residents (adult, child, and lifetime residents). This 
carcinogenic risk is mainly associated with Aroclor-1248 (dermal exposure to the child) and 
arsenic (ingestion by both child and adult). 

Contact with surface soil by a future adult and child resident would result in HIS greater 
than 1.0, associated with the antimony and chromium detected in the soil. The CT estimates 
for exposure td surface soil by a future resident were below USEPA target levels. However, 
this is not the case for the CT estimates for exposure to upper aquifer groundwater. 

HHRA work was performed as part of the SRI included an evaluation of subsurface soil for 
human health risks to construction workers. The assessment concluded that the non- 
carcinogenic SVOCs detected in subsurface soil do not pose a non-cancer hazard. This 
assessment is included in Attachment 2. 

Remedial Goal Options 
Remedial goal options (RGOs) were calculated for media with total carcinogenic risks 
greater than 10-4 or non-carcinogenic hazards greater than 1.0. Under current site conditions 
and use, Site 12 was determined in the RI and SRI to not present any human health risks I 
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above target USEPA levels. However, conservatively assuming the site is used for 
residential development in the future results in a risk in excess of USEPA target levels. 

RGOs were calculated for surface soil and groundwater, the only media that indicated risks 
above USEPA target levels. The RGOs were calculated based on future residential use of the 
site, the only scenario resulting in risks above USEPA target levels. RGOs were calculated 
following the method in the USEPA Region IV risk guidance (USEPA, October 1996), as 
shown in Table 7-12. RGOs for non-carcinogenic effects were calculated based on a child 
resident, and RGOs for carcinogenic responses were calculated based on a lifetime resident. 
RGOs based on carcinogenic responses were not calculated for surface soil since the 
carcinogenic risk for surface soil is below 10-4. 



1 duplicate of 12SS07 
2 duplicate of 12SS01 

duplicate of 12MW01 
4 duplicate of 12SW01 
ti duplicate of 12SD01 



Table 7-2 
2,3,7,8-TCDD Toxicity Equivalency Factors 

Cherry Point OU6, Site 12 

Chemical 

2,3,7,8-TCDD 
Other TCDDs 
2,3,7,8-PeCDD 
Other PeCDDs 
2,3,7,8-HxCDD 
Other HxCDDs 
2,3,7,8-HpCDD 
Other HpCDDs 
OCDD 

2,3,7,8-TCDF 
Other TCDFs 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
Other PeCDFs 
2,3,7,8-HxCDF 
Other HxCDFs 
2,3,7,8-HpCDF 
Other HpCDFs 
OCDF 

Toxicity Equivalency Factors 

1 
0 

0.5 
0 

0.1 
0 

0.01 
0 

0.001 

0.1 
0 

0.05 
0.5 
0 

0.1 
0 

0.01 
0 

0.001 





Table 7-3 
Chemicals of Potential Concern 

Cherry Point OU6, Site 12 

Reason Retained 
as COPC 
Group 2 continued 

Surface Soil Surface Soil to Air Surface Water 
Dibenzofuran 

Hexachlorobenzene 

Hexachiorobutadiene 

Hexachloroethane 

Indeno(l.2,3-cd)pyrene 

n-Nitroso-di-n-propylarnine 

n-Nitrosodiphenylamine 

Naphthalene 

Pentachlorophenol 

alpha-BHC 

alphaChlordane 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1254 

Aroclor-1260 

beta-BHC 

delta-BHC 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Toxaphene 

Arsenic 

Cadmium 

Thallium 

Sediment Groundwater 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

bis(2-Ch1oroethyi)ether 

bis(2-Ethyihexyl)phthaiate 

Carbazole 

Chrysene 

Dibenz(a.h)anthracene 

Dibenzofuran 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Indeno(l.2.3-cd)pyrene 

n-Nitrosodi-n-propylamine 

Naphthalene 

Nitrobenzene 

Pentachiorophenol 

4.4'-DDT 

alpha-BHC 

Arocior-1016 

Aroclor-1221 

Arocior-1232 

Aroclor-1242 

Aroclor-1254 

Aroclor-1260 

Aroclor-1262 

Aroclor-1268 

Heptachlor 

Toxaphene 

Thallium 

Subsurface Soil Subsurface Soil to Air 



Table 7-3 
Chemicals of Potential Concern 

Cherry Point OU6, Site 12 

Reason Retained 
as COPC 

Group 3- 

Retained as a Group 1 

COPC in Other Media 

Surface Soil 

4,4'-DDD 

4.4'-DDE 

4.4'-DDT 

Aldrin 

alphaGhlordane 

Aroclor-1248 
Dieldrin 

gamma-Chlordane 

Heptachlor epoxide 

Arsenic 

Merculy 

Surface Soil to Air 

2.3.7.8-TCDD 

4.4'-DDD 

4.4'-DDE 

4,4'-DDT 

Aldrin 

alphaChlordane 

Ar~dor-1248 

Aroclor-1260 

Dieldrin 

gammaGhlordane 

Heptachlor epoxide 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Surface Water 

alpha-Chlordane 

Aroclor-1260 

gammaGhlordane 

Heptachlor epoxide 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Sediment 

4,4'-DDD 

4.4'-DDE 

4.4'-DDT 

Aldrin 

alpha-Chlordane 
Aroclor-1248 

Aroclor-1260 
Dieldrin 

gamma-Chlordane 

Heptachlor epoxide 

Antimony 

Cadmium 

Chromium 

Copper 
Iron 

Lead 

Mercury 

Groundwater 

4.4'-DDD 

4.4'-DDE 

4,4'-DDT 

Aldrin 

Aroclor-1260 

Antimony 

Cadmium 

Copper 

Lead 

Mercury 

Subsurface Soil 

4.4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

alphaGhlordane 
Aroclor-1248 

Aroclor-1260 

Dieldrin 

gamma-Chlordane 

Heptachlor epoxide 

Aluminum 

Ant~mony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Mercury 

Subsurface Soil to Air 

4,4'-DDD 

4,4'-DDE 

4.4'-DDT 

Aldrin 

alpha-Chlordane 
Aroclor-1248 

Aroclor-1260 

Dieldrin 

gammaChlordane 

Heptachlor epoxide 

Aluminum 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Iron 

Lead 

Mercury 



Table 7-4 
Exposure Pathways 

Cherry Point OU6, Site 12 

Media 

Surface Soil 

Surface Water 

Sediment 

Groundwater 

Subsurface 
Soil 

X Quantltatlve evaluatlon 

XQ Qualltatlve evaluatlon. 

* Crash crew tralnlng personnel. 

Exposure 
Route 

Ingestion 
Dermal 
Inhalation 

Ingestion 
Dermal 
lnhalation 

Ingestion 
Dermal 
lnhalation 

Ingestion 
Dermal 
Inhalation 

Ingestion 
Dermal 
Inhalation 

Industrial 
Worker 

X 
X 
X 

X 
X 

X 
X 

CurrentlFuture 
Other 

Worker* 

XQ 
XQ 
XQ 

XQ 
XQ 

XQ 
XQ 

Construction 
Worker 

X 
X 

X 
X 

X 
X 

X 
X 
X 

Future 
TrespasserNisitor 

Adolescent 

X 
X 
X 

X 
X 

X 
X 

Adult 

X 
X 
X 

-- 

X 
X 
X 

Resident 
Child 

X 
X 
X 

X 
X 



RME Exposure Parameters n Health Risk Assessment 

.. . 
Notes: 
1. Worker skin surface area includes head, hands, forearms, and lower legs. 

Resident wearing shorts, short sleeve shirt, and shoes (95th percentile value). Childem assumed not to wear shoes. 
Adolescent trespasser/visitor skin surface area is 25% of total skin surface area. 

2. For construction worker skin surface are includes hands, forearms, lower legs, and feet (30% of total surface area). 
For child resident skin surface area is total body skin surface area. 

3. Skin surface area based on contact while wadding includes hands, forearms, lower legs, and feet (30% of total surface area). 
4. Skin surface area based on wading includes hands, forearms and lower legs for worker. For trespasserlvisitor see note 3. 

Sources: 
a. USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factor$. 
b. USEPA, 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
c. USEPA, 1992. Dermal Exposure Assessment: Principles and Applications. Office of Research and Development 

EPN60018-91I011B. January 1992. 
d. USEPA, 1997. Exposure Factors Handbook. EPN600lP-951002Fa. 
e. Professional judgment, assuming worker would work at site 8 hours per day. 
f. USEPA, 1996. Soil Screening Guidance: User's Guide. EPN5401R-961018. 
g. USEPA, 1996. Supplemental Guidance to RAGS: Region 4 Bulletins. 
h. Professional judgment, assuming 3 days per week during the summer months when off from school and 1 day per week during 

late spring and early fall. 
j. Professional judgement, assuming trespasser/visitor would spend a maximim of 2 hours contacting site soil while passing through site. 
k. Professional judgement, assuming excavation open for 40 days. 
I. USEPA, 1989. Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation Manual (Part A). EPA/540/1-89/002. 
m. EPA, 1997: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. 

Interim Guidance. NCEA-W-0364. 
n. Professional judgement. 
o. Calculatated, see Appendix G. 

filename: PHUP:\135839\CHESWOLD\Tables 7-1 thru 7-8.7-10 thru 7-12.xls 
worksheet: RMEexpparan 



Notes: 
1. Worker skin surface area includes head and hands. 

Resident wearing shorts, short sleeve shirt, and shoes (50th percentile value). Childern assumed not to wear shoes. 
Adolescent trespasser/visitor skin surface area is 25% of total skin surface area. 

2. For construction worker skin surface are includes hands, forearms, lower legs, and feet (30% of total surface area). 
For child resident skin surface area is total body skin surface area. 

3. Skin surface area based on contact while wadding includes hands, forearms, lower legs, and feet (30% of total surface area). 
4. Skin surface area based on wading includes hands, forearms and lower legs for worker. For trespasser/visitor see note 3. 

Sources: 
a. USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factor:. 
b. USEPA, 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
c. USEPA, 1992. Dermal Exposure Assessment: Principles and Applications. Office of Research and Development 

EPA/600/8-91/011 B. January 1992. 
d. USEPA, 1997. Exposure Factors Handbook. EPA/600/P-951002Fa. 
e. Professional judgment, assuming 112 the RME value. 
f. USEPA, 1996. Soil Screening Guidance: User's Guide. EPN540IR-961018. 
g. USEPA, 1996. Supplemental Guidance to RAGS: Region 4 Bulletins. 
h. Professional judgment, assuming 112 the RME value. 
j. Professional judgement, assuming trespasserlvisitor would spend a maximim of 2 hours contacting site soil while passing through site. 
k. Professional judgement, assuming excavation open for 40 days. 
I. USEPA, 1989. Risk Assessment Guidance for Superfund, Volume I - Human Health Evaluation Manual (Parl A). EPA/540/1-89/002. 
m. EPA, 1997: Risk Assessment Guidance for Superfund. Vol.1: Supplemental guidance, Dermal Risk Assessment Guidance. 

Interim Guidance. NCEA-W-0364. 
n. Professional judgement. 
o. Calculatated, see Appendix G. 

filename: PHUP:\135839\CHESWOLD\Tables 7-1 thru 7-8. 7-10 thru 7-12.xls 
worksheet: CTexpparan 



Chemical Specific Dermal Absorption Factors for Soil and Sediment 
Cherry Point OU6, Site 12 

1,2-Dibromoethanel 
3,3'-Dichlorobenzidine 
4,6-Dinitro-2-methylphenol 
Benzo(a)anthracene 
Benzo(a)pyrene 
bis(2-Chloroethy1)ether 
Dibenz(a,h)anthracene 
Hexachlorobenzene 
Hexachlorobutadiene 
Indeno(l,2,3-cd)pyrene 
n-Nitroso-di-n-propylamine 
Nitrobenzene 
Pentachlorophenol 

4,4'-DDD' 
~,~'-DDE' 
4,4'-DDT 
Aldrin 
alpha-Chlordane 
Aroclor-1221 
Aroclor-I 248 
Aroclor-I 260 
Dieldrin 
gamma-Chlordane 
Heptachlor epoxide 
Toxaphene 

Dermal Absorption Factor 

Evaluation Manual Supplemental Guidance, ~ e r k a l  Risk Assessment Interim 
Guidance, November 6,1998 

Notes: 
1. Dermal absorption factor for 1,2-Dibromoethane is default value for organics from Assessing 

Dermal Exposure from Soil. USEPA Region Ill. EPAi903-K-95-003, December 1995. 
2. Value for 4,4'-DDT 
3. Based on an organic soil content of less than 10 percent. 
4. Default value of 0.01 used for inorganics. 

~ l u m i n u m ~  
~ n t i m o n ~ ~  
Arsenic 
Cadmium 
chromium4 
copper4 
1ron4 
~ e a d ~  
~ e r c u r ~ ~  
Thallium4 

0.01 
0.01 
0.03 
0.001 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

Source: USEPA's Risk Assessment Guidance for Superfund Vol. I: Human Health 



Table 7-8 
Chemical Specific Dermal Exposure Parameters for Surface Water and Groundwater 

Chemical 

1 ,I ,2,2-Tetrachloroethane 
1 ,I ,2-Trichloroethane 
I ,I-Dichloroethene 
1,2-Dibrornoethane 
1.2-Dichloroethane 
I ,2-Dichloropropane 
Benzene 
Bromodichloromethane 
Bromoforrn 
Carbon tetrachloride 
Chloroform 
cis-I ,3-Dichloropropene 
Dibrornochlorornethane 
Tetrachloroethene 
trans-I ,3-Dichloropropene 
Vinyl chloride 

1,4-Dichlorobenzene 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Chlorophenol 
3,Y-Dichlorobenzidine 
4,6-Dinitro-2-rnethylphenol 
4-Methylphenol 
Acenaphthylene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
bis(2-Ch1oroethyl)ether 
bis(2-Ethy1hexyl)phthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
n-Nitroso-di-n-propylarnine 
n-Nitrosodiphenylarnine 
Naphthalene 
Nitrobenzene 

Cherry Point 

Permeability 
Coefficient 

Kp (cmlhour) 

0.009 
0.0084 
0.016 
0.0002 
0.0053 
0.01 
0.021 
0.0058 
0.0026 
0.022 
0.0089 
0.0055 
0.0039' 
0.048 
0.0055 
0.0073 

0.062 
0.05 

0.0018 
0.0038 
0.0025 
0.01 1 
0.017 
0.0098 
0.01 
0.13 
0.81 
1.2 
1.2 
2.8 

0.0021 
0.033 
0.08 
0.81 
2.7 
0.1 1 
0.21 
0.12 
0.042 
I .9 

0.0042 
0.00031 
0.036 
0.069 
0.007 

OU6, Site 12 

Lag Time (hours) 
z (hours) 

0.92 
0.57 
0.34 
1.3 

0.35 
0.43 
0.26 
0.87 

3 
0.76 
0.47 
0.42 
1.6 
0.9 
0.42 
0.21 

0.69 
1.4 
1.2 
1 .I 
1.1 

0.53 
3.1 
1.4 
0.4 
0.74 
2.2 
2.9 
3 

3.013 
0.65 
21 

0.92 
2.2 
4.4 
0.93 
4.8 
3.4 
2.4 
4.2 
0.61 
0.54 
0.53 
0.53 
0.49 

Time to reach 
steady-state 

t* (hours) 

2.2 
1.4 

0.82 
3 

0.84 
1 

0.63 
2.1 
7.3 
1.8 
1.1 
1 

3.9 
4.3 
1 

0.51 

3.3 
9.2 
2.8 
2.7 
2.7 
1.3 
17 
3.4 
0.96 
5.8 
10 
14 
14 
14 
1.6 
100 
6.2 
10 
21 
7.3 
23 
17 
19 
20 
1.5 

0.0001 
7.6 
2.2 
1.2 

Partitioning 
Constant 

B 

0.025 
0.01 1 
0.013 

0.0001 3 
0.003 
0.01 
0.013 
0.012 
0.023 
0.068 
0.0093 
0.004 
0.017 
0.25 
0.004 
0.0023 

0.25 
0.49 

0.0035 
0.0095 
0.0052 
0.014 
N A 

0.05 
0.0087 
0.79 
46 
130 
130 
115 

0.001 9 
13 

0.52 
46 
690 
0.81 
20 
6 

0.85 
380 

0.0047 
1.3 

0.32 
0.2 

0.0071 



Table 7-8 
Chemical Specific Dermal Exposure Parameters for Surface Water and Groundwater 

Cherry Point OU6, Site 12 

If value not in this document, used equations in document to calculate values. 
Notes: 
NA - not applicable 
1. Value for chlordane 
2. Value for PCB-hexachlorobiphenyl 
3. Value for Lindane 
4. Value for heptachlor 



Table 7-9 
Summary of Factors Contributing to Uncertainty in Human Health Risk Assessment 

Cherry Point OU6, Site 12 
Risk 

Assessment 
Component 

Hazard 
Identification 
Toxicity 
Assessment 

Exposure 
Assessment 

Risk 
Characterization 

Potential for Uncertainty 

Initial selection of COPCs 
Chemical monitoring data 
Selection of toxicity values 
Factors used in the derivation of toxicity values, including inter- 
species differences extrapolation 
Weight of evidence for human toxicity 
Derivation of carcinogenic slope factors 
Extrapolation of less-than-lifetime exposure to lifetime cancer risks 
Interaction of multiple substances 

Selection of site-specific exposure pathways 
Estimation of exposure concentrations 
Estimation of exposure to multiple substances 
Estimation of intake parameters 

Addition of risks across multiple exposure pathways . Addition of risks from multiple substances 



Table 7-10 
Summary of RME Cancer Risks and Hazard Indices 

Cherry Point OU6, Site 12 



Table 7-1 0 
Summary of RME Cancer Risks and Hazard Indices 

Cherry Point OU6, Site 12 

Receptor 

Child Res~dent 

L~fe-T~me Res~dent 

~ & l t  Construct~on 
Worker 

Chemicals with 
Cancer Risks 

>I od 

Aroclor 1248 

Aroclor 1248 

Arsen~c 

Aroclor 1248 
Aroclor 1248, 
Arsen~c 

- 

Media 

Groundwater 

Surface So11 

All Med~a 

Groundwater 

Surface So11 

All Med~a 

Groundwater 

Surface Water 

Sed~ment 

All Medla 

Chemicals with 
Cancer Risks 

> l o 5  and clod 

Arsen~c 

Arsen~c 

Aroclor 1248 

D~eldr~n 

Exposure Route 

lngestlon 

Dermal Contact 

Total 

lngest~on 
Dermal Contact 
Total 
Total all Med~a 

lngestlon 

Dermal Contact 

Total 

lngest~on 
Dermal Contact 
Total 
Total all Med~a 

Dermal Contact 
Total 

lngestlon 
Dermal Contact 
Total 

Ingestion 
Dermal Contact 
Total 
Total all Med~a 

Cancer 
Risk 

8.7E-05 

3.OE-04 

3.9E-04 

3.8E-07 
1 0E-06 
1.4E-06 
3.9E-04 

2.4E-04 

3.OE-04 

5.4E-04 

5.5E-07 
2.7E-06 
3.2E-06 
5.4E-04 

3.7E-06 
3.7E-06 

6.3E-09 
9.9E-06 
9 9E-06 

1.8E-08 
1.4E-08 
3.2E-08 
1.4E-05 

Chemicals with Cancer 
Risks >lo4 and c l v 5  

Aroclor 1248, D~eldr~n, 
Heptachlor Epoxlde 
D~eldr~n, Heptachlor 
Epox~de 
*Chlordane, D~eldrln, 
Heptachlor Epox~de 

Aroclor-I 260 

D~eldr~n, Heptachlor 
Epoxlde 
D~eldrln, Heptachlor 
Epox~de 
a-Chlordane, Heptachlor 
Epox~de 

Aroclor-I 260 
Aroclor-1260 

Aroclor-1248 
Aroclor-1248 

Aroclor-1248 
Aroclor-1248 

Hazard 
Index 

4 1 

0.47 

4.6 

0.75 
2.5 
3.3 
7.9 

0.06 
0.06 

0 0002 
0.007 
0 007 

0 009 
0.009 
0.02 
0.08 

Chemicals with HI*l 

Arsen~c, Iron 

Arsen~c, Iron 

Ant~mony, Chrom~um 



Table 7-1 1 
Summary of CT Cancer Risks and Hazard Indices 

Cherry Point OU6, Site 12 

Cancer 
I Media I Exposure Route I Risk 
l~roundwater !Ingestion 1 2.6E-05 

11 1 (Total 1 2.6E-05 

Dermal Contact 
Total 

IlChild Resident 

Dermal Contact 1.5E-04 

Dermal Contact 
Total 

Dermal Contact I 1.5E-04 

I 

II Life-Time Resident 

Total 1 2.4E-04 

Groundwater In estion 8.4E-05 . 
I I I 

NA - Pathway not evaluated, RME risk within USEPA's acceptable risk range. 

Chemicals with 
Cancer Risks 

I I I I 

l~ roc lor  1248, Dieldrin, I 

>1 o4 

Chemicals with 
Cancer Risks 

Aroclor 1248 l~ rsen ic  1  oxide 1 3.0 I~rsenic, Iron 

I 

>lo-' and <lo4 
Arsenic 
Arsenic 
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8 Screening-Level Ecological Risk 
Assessment 

Introduction 
This section presents the results of a screening-level ERA and Step 3A of the baseline ERA 
for OU6, Site 12, MCAS Cherry Point. Site 12 is identified as SWMU 12 in the RCRA 
Consent Order between MCAS Cherry Point and the USEPA, which was signed in 
December 1989. The screening-level ERA was conducted to determine if the chemicals 
detected at Site 12 are present at concentrations that may pose a risk to ecological receptors. 

OU6 consists of the eastern part of Runway 28, which is located in the northeastern portion 
of MCAS Cherry Point (Figure 8-1). Portions of the eastern section of Runway 28 have been 
used for crash-crew training, engine run-up activities, and aircraft long-term storage 
experimentation since the late 1950s. OU6 currently includes one investigation area: Site 12, 
which consists of a crash-crew burn pit, an oil-water separator, a former waste-fuel UST, an 
AST, and a nearby swale that receives site drainage (Figure 8-2). It is located along the south 
side of Runway 28, at approximately the midpoint of the runway's length. The site is 
currently used for the training of crash-crew fire-and-rescue personnel. 

The crash-crew burn pit is a circular concrete pad approximately 100 ft in diameter with a 
5-in.-high curb around the circumference. The burn pit was constructed in 1985 and is used 
to burn waste jet fuel (JP-5) for crash-crew fire training exercises. The bum pit is drained 
through subsurface piping to an oil/water separator. A circular trench drain surrounds the 
burn pit approximately 10 ft beyond the concrete curb to capture runoff outside the pad and 
direct it to the oil/water separator. The oil/water separator near the burn pit is still used, 
although the effluent outfall pipe has been welded shut and has no effluent from the 
separator has been discharged onsite since approximately 1990. Liquids currently collected 
from the oil/water separator during training activities and periods of heavy rainfall are 
pumped out and transported to the Industrial Wastewater Treatment Plant. The 8,000- 
gallon AST that currently exists west of the bum pit stores waste JP-5 fuel for use in the 
bum pit. The AST was installed to replace the UST that used to be located immediately 
south of the oil/water separator. 

Historical activities at Site 12 are described in the IAS of MCAS Cherry Point (Water and Air 
Research, Inc., 1983). The IAS reported that Site 12 has been used for crash-crew training 
activities since the mid-1960s. According to the IAS, waste POL and "waste burnable (i.e., 
probably non-chlorinated) solvents" were formerly burned in "one of two circular bermed 
areas" on Runway 28, but only "contaminated fuel" was burned at the time the report was 
written. The IAS also indicated that "spills and leaks" from the bum pits were evident at the 
time of the report and that stained and oily soil was present in the drainage swale south of 
Runway 28. 

During a site visit conducted by CH2M HILL in April 1998, some clarification was obtained 
regarding the nature of the burn pits that pre-dated the current concrete burn pit 
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constructed in 1985. According to interviewed crash-crew personnel, the former burn pits 
were constructed of dirt placed on top of the asphalt runway surface and shaped into 
circular berms. The crash-crew personnel recalled the existence of two dirt burn pits of this 
type, and indicated that fuels (including gas and diesel) and magnesium aircraft parts were 
formerly burned in the pits. 

The Interim RFA Report (A.T. Keamey, Inc., 1988) reported that the currently-existing 
concrete bum pit and oil/water separator were constructed in 1985 in the same area as the 
former dirt bum pits. 

CH2M HILL examined historical aerial photographs of MCAS Cherry Point from 1939 to 
1997 in order to gain additional information concerning historical activities at Site 12. The 
photographs generally confirmed the accounts of historical activities at Site 12 reported in 
the IAS and Interim RFA, except for the number of bum pits. The aerial photographs 
indicate that dirt burn pits existed historically at as many as five separate locations between 
the early 1960s and the early 1980s. These former burn pit locations are indicated in 
Figure 8-2. 

This screening-level ERA was conducted in accordance with Appendix C (ERA 
Methodology) of the "Decision Process Document for Marine Corps Air Station, Cherry 
Point, North Carolina" (Brown & Root Environmental, 1998), Superfund ERA guidance 
(USEPA, 1997, Navy policy for conducting ERAS (Chief of Naval Operations [CNO], 1999), 
and the most recent Region 4 ERA Bulletin (USEPA, 1999a). The assessment includes Steps 
1,2 and 3A of the &step process described in these guidance documents. Steps 1 and 2 
constitute the "screening-level assessment." Navy guidance (CNO, 1999) defines the same 
Steps 1 and 2 (presented in Section 1-5 of this document) as Tier 1. Step 3A, the first portion 
of the baseline ERA under Navy guidance, involves reconsideration of the conservative 
exposure assumptions used in the screening-level ERA (Steps 1 and 2), as well as a 
refinement of the list of COPCs. Step 3A is presented in Section 6. 

8.2 Screening-Level Problem Formulation 
The screening-level problem formulation, Step 1 of the USEPA 8-step process, addresses 
environmental setting, constituent fate and transport, ecotoxicity and potential receptors, 
and complete exposure pathways. The two major products of screening-level problem 
formulation are the preliminary site conceptual model and assessment and measurement 
endpoints. The preliminary conceptual model provides the basic framework for the 
screening assessment and will be revised, as appropriate, during any of the subsequent 
steps that are deemed necessary at Site 12 (e-g., Steps 3B or 7 ) .  

8.2.1 Environmental Setting 
MCAS Cherry Point is located near Havelock, Craven County, North Carolina. The air 
station covers 13,164 acres and is located on a peninsula between the Neuse River to the 
north and Core and Bogue Sounds to the south (Figure 8-1). MCAS Cherry Point is located 
between Hancock and Slocum Creeks in Cherry Point, North Carolina. 

Loblolly pine (Pinus taeda) dominates much of the forested land on the broad interstream 
area at MCAS Cherry Point. These forests are managed for loblolly pine timber production. 
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The lower slope forests contain a mesic mixed hardwood community. Important canopy 
components of this community include sweetgum (Liquidambar styraciflua), white oak 
(Quercus alba), pignut hickory (Ca y a  glabra), and beech (Fagus grandifolia). The major 
understory trees found in the mixed hardwood forest are American holly (Ilex opaca) and 
flowering dogwood (Comusflorida). The inland floodplains of the tributary streams are 
dominated by the blackwater swamp community type. Important components of this 
community include swamp tupelo (Nyssa bqora), bald cypress (Taxodium disfichum), red 
maple (Acer rubrum), sweetgum, and a variety of oaks. The mid-canopy of the swamp forest 
is dominated by ironwood (Carpinus carolinana) (Geo-Marine, 1998). 

According to the Draft Threatened and Endangered Species Management Plan (Appendix C 
in Geo-Marine, Inc. 1998), there are no federally endangered species found on MCAS Cherry 
Point. MCAS Cherry Point supports one animal species, bridle shiner (Nofropis bifienatus), 
and two plant species, Carex chapmannii and Solidago verna, that are state listed. There have 
been no documented occurrences of any of these species near OU6. The bridle shiner is 
believed extirpated from North Carolina (Geo-Marine, Inc. 1998). 

The runway surface at OU6 is mostly asphalt, with a number of relatively small concrete 
pads located in the eastern portion of the runway. Grassy areas to the north, south, and east 
border the runway, with dense woods beyond the grass. The runway represents a 
topographic high in the area, with the ground surface sloping away gently to the north and 
east, and more rapidly to the south. Hancock Creek is located approximately 700 ft east of 
the eastern edge of Runway 28. 

Runoff outside the trench drain of the bum pit flows southward across the asphalt into a 
mowed grassy area south of the runway that includes a broad swale (see Figure 8-2). The 
swale forms a drainage way oriented east to west paralleling the runway about 75 ft south 
of the runway edge. This swale is broad and shallow and receives any runoff entering the 
grassy area. The swale drains to the west, where it eventually becomes a well-defined ditch 
and joins a more substantial drainage ditch approximately 300 ft west of the oil/water 
separator. Flow in this larger ditch, which drains a larger portion of the runway, is in an 
easterly direction until it is joined by the smaller drainage ditch coming from Site 12. The 
larger drainage ditch, which typically carries water, then flows south and east, ultimately 
discharging into Hancock Creek. 

Much of the swale at the site is typically dry, although a lower portion near its eastern 
extent contains water for longer periods of time, likely due to ponding of runoff. The drier 
portions of the swale are dominated by dewberry (Rubus sp.). The wetter area near the 
eastern portion of the swale is about 40 by 75 ft in size and is dominated by clumps of rush. 
Tadpoles were observed in 3-in. deep water during a site visit by a CH2M HILL ecologist in 
May 1999. The mowed grass slope on the south side of the swale initially increases in 
elevation to a pine tree line and then drops in elevation down to forested swampy area. The 
woods in the vicinity of Site 12 are dominated by loblolly pine (Pinus faeda). 

The confluence of the drainage ditch leading from Site 12 and the larger drainage ditch to 
the west is surrounded by brush, including willow (Salix sp.) and sweet gum (Liquidambar 
styraciflua). At the confluence, both ditches likely contain water for significant portions of 
the year. During the May 1999 site visit, water occupied about 2 ft of the drainage ditch 
channel width and was about 4 in. in depth. The larger drainage ditch contained water 2 ft 
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or more in depth and supported emergent vegetation such as cattails (Typha sp.). During the 
May site visit, small fish and tadpoles were observed in the smaller drainage ditch near the 
confluence and in the larger drainage ditch. Beyond the confluence, the larger drainage 
ditch flows southeast through the nearby pine forest. It eventually travels through a series 
of ponds before flowing into Hancock Creek. 

Wildlife observed directly or by sign during the May 1999 site visit included the previously 
mentioned tadpoles and small fish, white-tailed deer (Odocoileus virginianus), Eastern 
cottontail (SylvilagusjZoridanus), coyote (Canus lafrans), fish crow (Corvus ossifiagus), barn 
swallow (Hirundo rusfica), European starling (Sfurnus vulgaris), Eastern kingbird (Tyrannus 
fyrannus), mourning dove (Zenaida macroura), and Northern mockingbird (Mimus 
polygloftos). 

8.2.2 Chemicals at the Site and Their Fate and Transport 
Media of concern at the site include soil, surface water, sediment, and groundwater 
(Figure 8-3). Site-related chemicals may have been transported to the swale via groundwater 
migration and surface runoff. They might also have accumulated in low velocity, 
depositional areas in the swale or downstream drainage ditch system. In the past, effluent 
from the oillwater separator was discharged directly into the swale. Current and past fire 
fighting activities likely have assisted the transport of chemicals away from the bum pit area 
though the use of large volumes of water. The RI sampling program was designed to 
delineate the portion of the swale potentially affected by onsite sources. Chemicals released 
into the environment may be taken up and accumulated by organisms using the site. 

I 
Soil, sediment and surface water data were collected in March 1999 in accordance with the 
Draft Work Plan for Operable Unit 6 (December 1998 as revised January 20,1998; CH2M HILL 
1998). Soil, sediment, and surface water were analyzed for VOCs, SVOCs, pesticides/PCBs, 
and inorganic compounds (total metals, not dissolved). Hardness data for surface water and 
total organic carbon data for sediment were not collected. A subset of soil samples was also 
analyzed for dioxins and furans (012SS06,012SS07,012SS15). Site data were validated in 
accordance with USEPA Region 4 Data Validation Standard Operating Procedures for 
Contract Laboratory Program Routine Analytical Services, Revision 2.1 (USEPA 199913). 
Unvalidated data collected in 1991 and 1993 were used qualitatively in the screening ERA, 
but they were not used in the development of quantitative estimates of risk. Unvalidated 
data collected in 1996 as part of the a UST removal (R.E. Wright Environmental, Inc.1996) 
were not used because soil samples were collected below the surface, within the excavation. 

In March 1999, surface soil (0-1 ft in depth) was sampled at 16 locations (Figure 84). 
Duplicate samples were taken at sample locations 1 and 7 (duplicates designated as 012SS12 
and 012SS13, respectively) for QC purposes. Two of the 16 surface soil samples (012SS06 
and 012SS07) were collected from underneath the asphalt runway surface. Due to the 
asphalt runway, it was assumed that ecological receptors would not be exposed to these 
soils now or in the future. Therefore, these two samples were not evaluated in the screening- 
level ERA. Four of the 16 samples were collected adjacent to the asphalt runway (012SS08, 
012SS09,012SS03, and 012SS04 from west to east, respectively). One sample was collected 
adjacent to the oil/water separator (012SS15) and another near the former outfall of the 
separator (012SSll). Two samples (012SS05 and 012SS10) were collected in the portion of the 
swale that was dry at the time of sampling. Three samples were collected immediately south 
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of the asphalt pad surrounding the bum pit area (012SS16,012SS02, and 012SS18, from west 
to east, respectively). Two samples (012SS14 and 012SS01) were collected in a short erosional 
runoff drainage channel running from the edge of the runway toward the swale. The 
remaining sample (012SS17) was collected in the grassy area between the southern edge of 
the asphalt pad and the northern edge of the swale. 

Three surface sediment (0-1 ft in depth) samples were also collected from the swale in 
March 1999 (Figure 84). Samples 012SD01 and 012SD03 were collected south of the asphalt 
pad surrounding the bum pit area in a portion of the swale that typically ponds during and 
immediately after heavy rain events. This portion of the swale is dry throughout much of 
the year, but was wet during the sampling event. The third sample, 012SD02, was collected 
in the western portion of the swale near (but just east of) the confluence with the larger 
drainage ditch offsite to the west. A duplicate sample (012SD04) was collected at 012SD01. 

Three surface water samples (co-located with the sediment samples discussed above) were 
also collected in March 1999 (Figure 8-4). Two were collected in the swale immediately 
south of the asphalt pad surrounding the burn pit area while the third was collected just 
east of the confluence with the larger drainage ditch. 

8.2.3 Ecotoxicity and Potential Receptors 
Based on a review of the Site 12 sampling data (see Appendix E), inorganics, pesticide/PCBs 
and dioxins/furans were the chemicals that were most frequently detected. As such, these 
chemical classes are likely of most concern. In contrast, only a few volatile and semi-volatile 
compounds were detected in soil, and none were detected in sediment or surface water. 

The majority of the pesticides detected at Site 12 are organochlorine compounds. The most 
serious environmental effects associated with exposure to organochlorine pesticides have 
occurred in birds. These effects include mortality, eggshell thinning, reduced reproductive 
success, population decline, and, in some cases, extirpation (Blus et a]., 1996). 
Organochlorine pesticides are accumulated in lipids and biornagnify through the food 
chain. At Site 12, receptors for which PCB exposure might be of most concern include 
raptors and larger carnivorous mammals. 

PCBs tend to concentrate in animal tissue (Aulerich and Ringer, 1980). PCBs may affect the 
reproduction, immune status, hormonal homeostasis, and behavior of wildlife (O'Hara and 
Rice, 1996). PCBs are a particularly important reproductive toxin in mammals (Eisler, 1986) 
and in avian piscivores (O'Hara and Rice, 1996). Because PCBs bioaccumulate and 
biomagnify throughout the food chain, higher trophic level predators are generally of most 
concern. As for the organochlorine pesticides, receptors for which PCB exposure may be a 
concern at Site 12 include raptors and large carnivorous mammals. Primarily piscivorous 
wildlife are not of concern because the larger swale does not support a fishery. 

Several inorganics were detected in soil, sediment, and surface water at Site 12. Of these, 
mercury is the only inorganic compound that both bioaccumulates and biomagnifies 
through the food chain. Mercury exposure could be important for the higher order 
predators at Site 12. The biological transformation of a variety of forms of mercury to 
methylmercury (the most toxic form) can take place in both terrestrial and aquatic 
environments (Olson and Cooper, 1977 and Rogers, 1976 cited in Heinz, 1996). Other 
inorganic compounds detected at the site that will bioaccumulate include copper, cadmium, 
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and zinc. There are a variety of toxic mechanisms associated with metals. Potential receptors 
include organisms that have sigruficant direct contact with affected media. At Site 12, these 
could include plants, soil invertebrates, benthic invertebrates, or amphibians in the ditch, 
and animals that forage in soil or sediment or on organisms with high levels of contact with 
these media. 

In addition to accumulating in animal tissue, some of the chemicals detected at the site will 
accumulate in plant tissues as well. Potential receptors for this pathway include birds and 
mammals that primarily feed on seeds or other plant parts. 

Dioxins and furans were detected in the one soil sample collected off the runway that was 
analyzed for these chemicals. These compounds are persistent, hydrophobic, non-polar 
organic chemicals that partition into organic matter in water and sediment and into lipids in 
biota. TCDD is the most potent member of this class of compounds (Poland and Knutson, 
1982; Safe, 1990; Whitlock, 1990 cited in Bradbury, 1996). Effects of TCDD exposure may 
include weight loss, decreased immunocompetence, subcutaneous edema, reproductive 
effects (fetotoxicity, teratogenesis); alterations in lipid metabolism and gluconeogenesis; 
thymic atrophy, and induction of cyrtochrome P4501A1 (Poland and Knutson, 1982 and 
Safe, 1990 cited in Bradbury, 1996). Studies have shown that both mammalian and avian 
wildlife species are sensitive to TCDD (Bradbury, 1996). At Site 12, receptors that have 
significant direct contact with soil or consume prey with dioxin and furan body burdens 
may be potentially impacted by this class of compounds. 

8.2.4 Complete Exposure Pathways 
Complete exposure pathways exist at the site. Chemicals from fire fighting activities and 
support facilities have been released into the surrounding environment. Chemicals have 
been transported via runoff, and possibly groundwater discharge from the bum pit area 
into the adjacent grassy area and the swale that carries water away from the site. Plants and 
animals using these areas might be exposed via several exposure routes (Figure 8-3). 

Plants are directly exposed to chemicals by root contact with soil, sediment, and water. 
Chemicals absorbed by plants can be sequestered in the roots, stems, and leaves. Plants that 
bioaccumulate chemicals can also serve as a source of exposure to herbivorous or 
omnivorous animals. 

Soil and benthic invertebrates might be exposed to chemicals in soil, sediment, or surface 
water through dermal contact and direct ingestion. Because these organisms form the prey 
base for other animals, they can also serve as an exposure source for higher,trophic levels. 

Mammals and birds can be exposed to chemicals through the consumption of affected 
media or food items. Incidental ingestion of soil, sediment, or surface water can occur in 
association with grooming, burrowing, or foraging. Some animals deliberately ingest soil as 
a source of grit or minerals. Water may also be directly consumed to meet metabolic needs. 
However, dermal contact and inhalation are expected to contribute minimally to total 
exposure at Site 12. Dermal contact and inhalation can be important exposure routes for 
furless neonates in a confined area (i-e., burrow or lodge). As cover is limited at Site 12, the 
area is most likely used for foraging rather than nesting, minimizing the likely significance 
of these exposure routes. 
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Aquatic vertebrates might be exposed to chemicals through dermal contact, ingestion of 
affected media while foraging, or the consumption of affected plants or animals. At Site 12, 
larval amphibians are in constant contact with surface water until metamorphosis. 

Although there are likely no direct exposure pathways to groundwater, the groundwater 
could discharge to the swale where ecological receptors are present. This potential exposure 
pathway will be evaluated directly at the swale ditch. For chemicals in soil at Site 12 that are 
located beneath asphalt, there are no complete exposure pathways to ecological receptors. 

8.2.5 Preliminary Conceptual Model 
Sections 2.1 (environmental setting), 2.2 (chemicals at the site and their fate and transport), 
2.3 (ecotoxicity and potential receptors), and 2.4 (complete exposure pathways) provide 
descriptions of the important components of the site conceptual model (Figure 8-3). The 
conceptual model shows the pathways and routes by which receptors are exposed to site- 
related chemicals. The major source of chemicals at Site 12 is the surface soil in and around 
the burn pit area where fire-fighting activities take place. Chemicals in surface soil leach into 
subsurface soil and groundwater or are transported away from the site via surface runoff. 
Chemicals in surface runoff and groundwater may be transported into the surface water and 
sediment of the swale. These chemicals may be taken up and accumulated in biota. 
Receptors may be exposed to chemicals via four exposure routes: direct contact with abiotic 
media; root uptake; ingestion of abiotic media; and/or ingestion of biota that contain 
chemical body burdens. Receptors at the site include invertebrates, plants, amphibians/ 
reptiles, birds and mammals. 

8.2.6 Assessment and Measurement Endpoints 
The conclusion of the screening-level problem formulation includes the selection of 
assessment and measurement endpoints, based on the site conceptual model (Figure 8-3). 
Endpoints in the screening-level ERA define ecological attributes that are to be protected 
(assessment endpoints) and a measurable characteristic of those attributes (measurement 
endpoints) that can be used to gauge the degree of impact that has occurred or may occur. 
Assessment endpoints most often relate to attributes of biological populations or 
communities, and are intended to focus the risk assessment on particular components of the 
ecosystem that could be adversely affected by chemicals from the site (USEPA, 1997). 
Assessment endpoints contain an entity (e.g., herbivorous, small mammals) and an attribute . 
of that entity (e.g., survival rate). 

Based on the habitat and types of chemicals present, several assessment endpoints were 
selected to evaluate risks associated with chemicals in the soil, sediment, and surface water 
at Site 12 (Table 8-1). They include soil invertebrates, sediment invertebrates, aquatic 
receptors, herbivorous birds, avian insectivores, avian carnivores, mammalian omnivores, 
and mammalian carnivores. Surrogate species used to represent upper-trophic-level groups 
in the measurement endpoints were mourning dove, killdeer, American kestrel, Eastern 
harvest mouse, and gray fox, respectively (Table 8-1). Life history information for these 
surrogate species is provided below. 

Mourning dove (Zenaida macroura). The mourning dove is common in open grassland and 
disturbed habitats. It feeds almost exclusively on cereal grains, forbs, and grasses. It also 
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ingests grit (small grain-sized stones) as a digestive aid. It is a year-round resident in North 
Carolina and also breeds year-round, typically producing two eggs per clutch. Although the 
mourning dove typically nests in trees, it uses grass in nest building and might use grass 
from Site 12 for this purpose. Some mourning doves are known to be associated with 
loblolly pine forests, which are in the vicinity of Site 12. Generally, the mourning dove feeds 
within 1 mile of the nest site; therefore, the home range is approximately 10 square 
kilometers (4 square miles) (Zeiner et al., 1990). The mourning dove was selected to 
represent herbivorous birds that may forage at the site. 

Killdeer (Charadrius vociferous). Killdeer generally inhabit open country, including 
plowed or maintained fields, short-grass prairies, golf courses, and vacant lots. They nest on 
open ground covered in gravel or short grass similar to that found at Site 12. Killdeer 
primarily eat insects (Terres, 1980). The killdeer was selected to represent bird species that 
would primarily consume soil and sediment invertebrates. 

American kestrel (Falco sparverius). American kestrel inhabit open and semi-open areas 
such as woodland or grassland openings (USEPA, 1993). Kestrels feed on terrestrial 
invertebrates such as spiders, worms, and grasshoppers as well as amphibians, reptiles, and 
small birds and mammals. Kestrels often cache their bird and mammal prey for retrieval 
later. Kestrels forage in three different ways: using open perches to spot and attack ground 
prey, hovering in the air to spot ground prey, and catching insects on the wing. The kestrel 
is a year-round resident in most locations of the United States, but is migratory after the 
breeding season is complete in the northernmost portions of their range. Kestrels are 
solitary and defend territories except during the breeding season. Winter foraging territories 
range from 9.7 to 14.8 hectares for males and 18.7 to 42 hectares for females in open areas 
and woods of California (Meyer and Balgooyen, 1987). Kestrel breeding population 
densities are relatively low, at around 0.0003 to 0.004 nests per hectare. The kestrel was 
selected to represent raptors that may utilize the Site 12 area for foraging. 

Eastern harvest mouse (Reithrodontomys humilis). The Eastern harvest mouse was chosen 
to represent small, herbivorous mammals that might be present at Site 12. The harvest 
mouse is found mainly in habitats dominated by grasses and other herbaceous plants that 
are characteristic of early succession, including places such as abandoned fields, weed-filled 
ditches, and briar thickets (TXPW, 1994). It eats mainly seeds, grain, and young sprouts, but 
insects may also be a component of the diet. Reported adult weights vary from 6 to 15 grams 

. (TXPW, 1994; Jones and Birney, 1988; Whitaker, 1980; Burt and Grossendheider, 1976). The 
harvest mouse constructs nests of shredded grass and plant fibers that are placed on the 
ground in tangled vegetation or above the ground in a clump of grass (TXPW, 1994). The 
Eastern harvest mouse is thought not to burrow (Jones and Birney, 1988). 

Gray fox (Urocyon cinereoargenteus). The gray fox was selected to represent mammals with I 

diets that include a high percentage of small mammals. Gray fox are widely distributed and I 
have recently expanded their range. The gray fox now inhabits wooded, brushy, and rocky , 

habitats from extreme southern Canada to Venezuela and Colombia, excluding portions of I 

I 
mountainous northwestern United States, the Great Plains, and eastern Central America 
(Fritzell and Haroldson, 1982). The gray fox prefers forests interspersed with fields and t 

I 

brushy fencerows (Sealander, 1979), with dens usually located in brushy or wooded areas in I 
hollow logs, stumps, or trees or in cavities among rocks (Fritzell and Haroldson, 1982; 

I 

Jackson, 1961). They generally den within a quarter mile of a permanent stream. Their diet I 
I 
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preference varies with season, habitat type, and prey availability. Its normal territory and 
home range is generally greater than 100 acres, which is large in comparison to the size of 
Site 12. 

At different times of the year, gray fox might consume fruit and seeds (especially corn), 
insects, eggs, small reptiles such as lizards and snakes, and some amphibians and small 
birds. The largest percentage of their diet includes small mammals such as the cottontail 
rabbit, voles, and mice. The percentage of mammals in the diet is generally more in winter 
and spring and less in fall when corn and other seeds and fruit are available. In Georgia, 
mammals comprised 63 percent of the diet by volume during winter and only 36 percent 
during summer (Wood et al., 1958). 

The plant community at the site consists primarily of mowed grass. Because the vegetative 
community is maintained, there were no signs of stressed vegetation during the May 1999 
site visit, and the evaluation of animal species included receptors with sigruficant direct 
contact with soil and sediment, no assessment endpoint was developed for plants. 

Screening-Level Ecological Effects Evaluation 
The purpose of the screening-level effects evaluation is to establish chemical exposure levels 
that represent conservative thresholds for adverse ecological effects that are related to the 
assessment endpoints. For soil, sediment, and surface water, Region 4 BTAG screening 
values were used (USEPA, 1999a) (Tables 8-2 through 8-4, respectively). Region 3 BTAG 
screening values were used for those chemicals with no Region 4 value (USEPA, 1995a). 

Screening ecotoxicity values for receptor species evaluated via food chain modeling were 
obtained from the literature (Tables 8-5 and 8-6). For each chemical (including those 
analyzed for but not detected) and each receptor, the literature was reviewed for an 
NOAEL. Toxicity studies involving long-term exposure and the ingestion route were used 
preferentially. In the event that only a LOAEL was available, a NOAEL was calculated by 
dividing the LOAEL by a factor of 10. This approach is recommended by USEPA 
(USEPA 1997). When an LDso (lethal dose at which there is 50-percent mortality) was the 
only available endpoint, it was divided by an uncertainty factor of 100 to obtain the 
NOAEL. No body weight adjustments were made for receptors. 

VOCs were not included in the food chain modeling. USEPA (1985), as cited in USEPA/ 
Army Corps of Engineers (ACOE), 1998, recommends that only chemicals with log KWs 
greater than 3.5 be considered for further evaluation of bioaccumulation potential. None of 
the VOCs analyzed at Site 12 have a CT log Idw in excess of 3.5 (USEPA 1995b; SRC 1995). 

Screening-Level Exposure Estimate 
Maximum detected concentrations in surface water, soil, and sediment were used as the 
basis for estimating the chemical exposure to receptor communities and species. The 
maximum detection limit for contaminants that were analyzed for but not detected were 
also compared to media-specific screening values and used for trophic modeling. This was 
done to ensure that detection limits were similar to chemical levels not expected to be 
associated with an impact to ecological receptors. For samples with duplicate analyses, the 
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higher concentration was used in the screening (i.e., when both values were detects or both 
values were non-detects). In cases where one result was a detection and the other a non- 
detect, the detected value was used in the assessment. 

VOCs were not evaluated in the food chain models. Most of the volatiles have low octanol- 
water partitioning coefficients, and as such, are not expected to accumulate in tissue to any 
significant degree. 

For receptor species used in food chain modeling, the dose of each chemical (in mg chemical 
per kg of body weight per day) was calculated using species-specific life history 
information, where available (Table 8-7). Minimum body weights, and maximum ingestion 
rates for food, water, and soil/sediment were used to develop exposure estimates. Average 
bioaccumulation factors (BAFs) presented in Sample et al. (1998) and Bechtel Jacobs 
Company, Inc. (1998a;b) were used to estimate the concentration of chemicals in receptor 
prey items (i.e., small mammals, invertebrates, and plants, respectively) (Table 8-8). 
Maximum chemical concentrations in soil and sediment were multiplied by BAFs for each 
prey type to determine the concentration of the chemical in the prey (on a dry weight basis). 
A BAF of 1 was assumed when no literature value was available. 

Chemical contributions from the consumption of prey items were estimated using the 
following equation: 

where, 

Dosefwd = chemical ingested per day via food (mg chemical/kg body weight [dry]-day); 
FCR = food consumption rate (kg food [dry]/kg body weight [wet]-day); 
Crooa = maximum COPC concentration in food (mg chemical/kg food [dry]); and 
SUF = site use factor (unitless). 

In addition to the ingestion of chemicals accumulated in food items, receptors may also be 
exposed to chemicals through the ingestion of surface water. The foIlowing equation was 
used to calculate the dose of each chemical that each receptor species would be expected to 
obtain from the ingestion of surface water: 

where, 

Dosewat,,= chemical ingested per day via water (mg chemical/kg body weight [wet]-day); 
WCR = surface water consumption rate (L of water/kg body weight [wet]-day); 
Gat,, = maximum chemical concentration in surface water (mg chemical/L of water); and 
SUF = site use factor (unitless). 

Receptors may also be exposed to chemicals through the ingestion of soil and/or sediment 
while foraging. The following equation was used to estimate the dose of each chemical that 
each receptor species would be expected to obtain from the ingestion of soil and/or 
sediment (expressed as sediment below): 
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where, 

Do~e,,dh,,t = chemical ingested per day via sediment (mg chemical/kg body weight [wet]- 
day); 
SCR = sediment consumption rate (kg sediment [dry]/kg body weight [wet]-day); 
Csediment = maximum chemical concentration in sediment (mg chemical/kg sediment [dry]); 
and 

SUF = site use factor (unitless). 

The same equation was used for soil to calculate the dose attributable to soil ingestion. Soil 
and sediment ingestion rates were calculated by multiplying estimates of soil and sediment 
ingestion found in the literature (expressed as a percentage of total food intake) by the food 
consumption rate. In cases where a species-specific sediment ingestion value was not 
available in the literature, a value from a species with similar foraging habits was used or a 
conservative value was assumed. In estimating chemical exposure via direct ingestion of soil 
and/or sediment and prey, it was assumed that the killdeer is exposed to sediment, 
mourning dove and kestrel are exposed to soil, and gray fox and Eastern harvest mouse are 
exposed to soil and sediment in equal proportions. Food ingestion rates were adjusted 
downward to account for soil/sediment ingestion. 

Total chemical doses were calculated by summing doses via the ingestion of food, water, 
and soil and/or sediment with the following equation: 

where, 

Dosetoid = the total amount of chemical ingested per day per kg body weight (mg chemical/ 
kg body weight [wet] - day). 

In addition to the other assumptions already discussed, exposure estimates (Tables 8-9 
through 8-13) were calculated assuming the site use factor is 1 (i.e., the receptor forages 
exclusively at the site), the bioavailability of ingested chemicaIs is 100 percent, and that 100 
percent of the diet is contaminated. 

Screening-Level Risk Characterization and Uncertainty 
Section 8.5 represents the conclusion of Step 2. Risk estimates (HQs) are reported and the 
uncertainty associated with those estimates is discussed. At the conclusion of Step 2, a 
determination is made that either the screening-level ERA is adequate to determine that 
ecological risks are negligible, or that the process should continue to a more detailed ERA. 

8.5.1 Screening-Level Risk Characterization 
HQs for soil invertebrates, sediment invertebrates and aquatic receptors were calculated as, 

HQ = Maximum Concentration / Screening Value. 

For receptor species used in trophic modeling, HQs were calculated as follows: 

HQ = Dosetotal / NOAEL. 
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An HQ of 10 would indicate that a receptor is exposed to a concentration that is 10 times 
greater than a concentration known not to cause an effect, while an HQ of 1 would indicate 
that a receptor is exposed to a concentration that is known not to cause an effect. An HQ less 
than 1 indicates that the constituent is unlikely to cause adverse ecological effects (USEPA 
1997) and thus does not warrant further evaluation. Chemicals with HQs in excess of 1 were 
selected as COPCs (Tables 8-2 through 8-4; 8-9 through 8-13). This group included chemicals 
which were not detected but still had maximum detection limits in excess of screening 
values, or estimated exposure doses in excess of NOAELs. Chemicals that could not be 
evaluated due to lack of a media-specific screening value or appropriate NOAEL were also 
selected as COPCs and carried through to Step 3A. Many of these chemicals were never 
detected at the site. 

The assessment endpoints for the site were not met (i.e., the screening-level ERA indicates 
site-related chemical may impact the survival and/or reproduction of the receptor species 
and receptor communities). As such, the results of the screening-level ERA are not sufficient 
to show that risks to ecological receptor populations at Site 12 are negligible. For all the 
receptor communities and species, there were multiple chemicals that were associated with 
HQs in excess of 1 (Tables 8-2 through 8-4; 8-9 through 8-13). In addition, there were 
chemicals, which could not be fully evaluated due to the lack of a media-specific screening 
value and/or reference toxicity value. 

There were several patterns in the screening-level HQs for chemicals that had screening 
values and reference toxicity values. The majority of media-specific HQ exceedances were 
for inorganics, pesticide/PCBs, and SVOCs; there were only two exceedances for VOCs 
(Tables 8-2 through 8-4). For the food chain models, HQs for several inorganics were greater 
than 1 for each receptor species, and for two semivolatiles in the models run for Eastern 
harvest mouse and gray fox (Tables 8-9 through 8-13). Food chain HQs for pesticide/PCBs 
and dioxin/furans were all less than 1, within the exception of one PCB for the mouse. 

8.5.2 Screening-Level Uncertainty 
The development of these measures of risk is based on a variety of assumptions regarding 
levels of exposure and toxicity. However, the screening-level assessment is designed to 
counter some of the associated uncertainty through the use of very conservative 
assumptions. Sources of exposure uncertainty include the representativeness of the 
analytical data collected for the assessment, the use of literature values to develop exposure 
estimates rather than site-specific information, and the assumption that all areas of the site 
are equally used by receptors. 

The representativeness of data used in the assessment can be evaluated, in part, by 
comparing those data to historical sampling results. Limited, unvalidated data are available 
from 1991 and 1993 investigations at Site 12 (Halliburton NUS, 1993). Most of the historical 
data is for VOCs. Due to the volatile nature of these compounds, the results of a 
representativeness evaluation such as this must be viewed with some caution. 

Five soil samples were collected in and around the current burn pit area during the 1991 
RCRA Facilities Investigation. Three of these samples were collected in surficial soils a short 
distance south of the asphalt pad surrounding the burn pit. The fourth surficial soil sample 
was collected in the wooded area south of the drainage ditch, and the fifth sample was 
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collected at a depth of 2 to 3 ft in a boring east of the burn pit. Chemicals that were analyzed 
for in 1991 as well as 1999, and included in the screening-level ERA, were BTEX. No BTEX 
was detected in any of the 1991 samples. Results for 1999 were similar with toluene and 
xylene detected in only 1 of 14 soil samples and at concentrations, which were below soil 
screening values. 

In 1993,lO additional soil samples (7 surficial and 3 at a depth of 0-1 ft) were collected south 
of Runway 28 in the vicinity of the bum pit as part of an addendum to the RCRA Facilities 
Investigation (Halliburton NUS, 1993). Low levels of benzene (0.96 to 32 pg/kg) were 
detected in five samples. Benzene was not detected in any of the samples collected in 1999. 

Sediment samples were collected from two locations in the drainage ditch south of the burn 
pit during 1991 and 1993 field investigation activities. Although the 1991 samples were not 
analyzed for any chemicals that were evaluated in the screening-level ERA, the 1993 
samples were collected from the same locations and analyzed for BTEX. Benzene was 
detected in the sample collected closest to the bum pit, but no BTEX was detected in the 
downstream sample. No BTEX compounds were detected in the 1999 sediment samples. 

One surface water sample was collected from the drainage ditch at the downstream 
sampling location in 1991, but no BTEX was detected. Likewise, BTEX was not detected in 
surface water samples collected in 1999. In general, the results from 1991 and 1993 support 
the representativeness of the 1999 BTEX data. 

Another source of exposure uncertainty is the use of literature values or default 
assumptions for exposure parameters rather than site-specific information. BAFs provide an 
example. Although BAFs for bioaccumulative metals were readily available and 
incorporated into the assessment, the use of a default BAF of 1 to estimate the concentration 
of other chemicals in receptor prey item is a source of uncertainty. However, for most of the 
chemicals analyzed for at the site, the assumption that the chemical body burden in the prey 
item is the same as the concentration in soil or sediment is conservative, particularly when 
many of the chemicals are known not to accumulate to any significant degree. 

Another exposure assumption made in the assessment was that the VOCs are not likely to 
bioaccumulate. The potential for organic chemicals to accumulate in organisms has been 
shown to correlate well with KO,. USEPA (1985) recommends that only chemicals for which 
the log K, is greater than 3.5 be considered for further evaluation of bioaccumulation 
potential since chemicals with log Id, values less than 3.5 are not likely to bioaccumulate to 
a significant degree. Toluene, xylene, and methylene chloride were detected in Site 12 soils. 
USEPA (1995) reports log Id, values of less than 3.5 for each of these compounds. 

There is also uncertainty regarding the effects of site chemicals on receptor communities and 
species. Reference toxicity values for receptor species and communities were based on 
literature values for, in most cases, other species. The sensitivity of receptors at the site may 
be different than the sensitivity of species used in tests reported in the literature. In the 
absence of speciation analyses, assumptions must also be made about the quality of 
chemical form between laboratory tests and site conditions. This is a source of uncertainty 
since toxicity may vary with the form of the toxicant in the environment. 

Another source of uncertainty is the extrapolation of NOAELs to LOAELs using an 
uncertainty factor of 10. However, this approach is likely conservative. Doursonoand Stara 
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(1983 cited in USEPA, 1997) determined that 96 percent of the chemicals included in a data 
review had LOAEL/NOAEL ratios of five or less. The use of an uncertainty factor of 10, 
although potentially conservative, also serves to counter some of the uncertainty associated 
with interspecies extrapolations, for which a specific uncertainty factor was not used. 

8.6 Step 3A-Refinement of Conservative Exposure 
Assumptions 

In Step 3A, exposure assumptions are refined and risk estimates (i.e., HQs) are recalculated. 
Risk is again characterized and uncertainties associated with conclusions are described. If 
re-evaluation of the conservative exposure assumptions supports an acceptable risk 
determination then the site may exit the ERA process (CNO, 1999). 

8.6.1 Exposure Assumption Refinements 
The results of Steps 1 and 2 (i.e., the Tier 1 screening-level ERA) indicated that, based on a 
set of conservative assumptions, there are multiple chemicals that may pose a risk to each of 
the receptor communities/species 'used in the screening assessment. These chemicals are 
shown in Tables 8-2 to 8-4 and Tables 8-9 to 8-13. The set of preliminary COPCs includes 
chemicals with HQs in excess of 1 and chemicals for which assessment data were 
unavailable. 

According to Superfund guidance (USEPA, 1997), Step 3 initiates the problem formulation 
phase of the baseline ERA. Under Navy guidance (CNO, 1999), the baseline ERA is defined I 

as Tier 2, and the first activity under Tier 2 is Step 3A. In Step 3A, the conservative 
assumptions employed in Tier 1 are refined and risk estimates are recalculated using the 
same conceptual model for the site. The re-evaluation may also include consideration of 
background data and the frequency at which chemicals were detected. 

Assumptions and methods that were modified for the calculation of media-specific and food 
chain HQs are listed below. 

Maximum chemical concentrations were replaced by average chemical concentrations. 
For individual mammalian and avian receptors, average chemical concentrations 
provide a better estimate of the likely level of chemical exposure because each of the 
receptors would be expected to forage in several different areas of the site, and, in many 
cases, off site. The average concentrations at this site are also appropriate for evaluating 
impacts to populations of soil invertebrates, sediment invertebrates, and aquatic 
receptors. Because some of these receptors are relatively immobile, individuals are more 
likely to be impacted by locations of maximum concentration. However, evaluation of 
the average exposure case is more instructive with regard to the level of impact that 
might be expected at the population level. 

For sediment, supplemental screening values were used for chemicals that had no 
Region 4 or Region 3 screening values. For hi1 and surface water, there was little 
potential to supplement the Region 4 and Region 3 benchmark sets. Three sets of 
sediment screening values were searched for supplemental values in the following order 
of preference, Ontario Ministry of Environment and Energy (OMEE) Lowest Effect 
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Levels (LELs) (Persaud et al. 1993), Florida Department of Environmental Protection 
Threshold Effect Levels (FTELs; MacDonald, 1994), and National Oceanic and 
Atmospheric Administration (NOAA) Effects Range-Low (ERL) values (Long and 
Morgan, 1991; Long et al., 1995). Several supplemental OMEE LELs were available, but 
no supplemental values were found in the other two screening value sets. OMEE LELs 
were used preferentially because they are for freshwater sediments. 

The maximum concentration of inorganic COPCs in soil and sediment were compared 
to twice the average background concentration determined for MCAS Cherry Point 
(Tetra Tech NUS, 1999a). This approach, relative to soil, is recommended in the 
document entitled, Approach for Using Screening Criferia, MCAS Chewy Point, North 
Carolina (Tetra Tech NUS, 1999b). The comparison of soil background concentrations to 
Site 12 sediment data was done to provide a reference point for gauging the level of 
sediment contamination. In addition, the comparison was warranted because the swale 
at Site 12 is often dry. 

Midpoints of the body weight and ingestion rate ranges presented in Table 8-7 were 
used to develop exposure estimates, rather than minimum body weights and maximum 
ingestion rates. The use of midpoint exposure parameters is more relevant because they 
represent the characteristics of a greater proportion of the individuals in the population. 

SUFs, which were assumed to be 1 in the screening-level assessment, were incorporated 
into the estimates of chemical exposure. For each species, SUFs were derived by 
dividing the area of the site by the home range/territory size. The size of the site was 
defined as 1,000 ft by 500 ft or 500,000 square ft (11.5 acres). Home range/territory 
values were obtained from the literature. Due to the large variation in reported areas, 
minimum values were conservatively used in the assessment when more than one value 
was available. By receptor species, home range/territory sizes were selected as follows: 

~ o u r n i n ~  Dove- Zeiner et al. (1990) reported the mourning dove feeds within 1 mile of the 
nest site. As such, home range was set at 2,011 acres for Site 12. 

Killdeer-Mace (1971 cited in NISC, 1996) reported feeding home ranges of 8 to 40 hectares. 
The minimum of this range, 8 hectares (19.8 acres) was used for Site 12. 

American Kestrel - Of the sources summarized in USEPA (1993), the minimum territory 
size was 9.7 hectares (24 acres). 

Eastern Harvest Mouse - No species-specific home range data were available. Home range 
size was assumed to be smaller than the Site 12 area (i-e., an SUF of 1 was used). 

Gray Fox- Of the sources summarized in Samuel and Nelson (1987), the minimum home 
range size was 75 hectares (185 acres). 

Total exposure doses were multiplied by SUFs to reflect the fact that a percentage of each 
receptor species time (with the exception of the Eastern harvest mouse) is spent off site in 
unimpacted areas or areas where the level of chemical contamination is expected to be 
significantly lower. 

The model parameters for dioxin/furans were also modified for Step 3A. In Step 2, 
reference toxicity values were available for only a few of the dioxin/furan compounds. 
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Although the compounds with reference toxicity values had HQs of less than 1, all of the 
dioxinlfuran compounds were retained for Step 3A to ensure that the assessment was 
conservative. In Step 3A, the concentrations of dioxins and furans were expressed as 
2,3,7,8-TCDD equivalents using toxicity equivalence factors presented in USEPA (1989) 
(Table 8-17). BAFs of 1 were replaced with TCDD-specific BAFs for plants, invertebrate, 
and invertebrate food items. A BCF for plants and a BAF for earthworms were obtained 
from Travis and Arms (1988) and Reinecke and Nash (1984), respectively. The 
earthworm BAF was used to estimate the concentration of dioxin in invertebrate prey 
items consumed by receptor species. A TCDD BAF for small mammals was obtained 
from Sample et al. (1998). 

8.6.2 Final Risk Characterization 
Refined media-specific screenings for soil, sediment and surface water are presented in 
Tables 8-14 through 8-16. HQs are presented for soil along with ratios of the maximum site 
soil concentration to twice the MCAS Cherry Point background value (Table 8-14). These 
two set of numbers are also provided for sediment (Table 8-15), along with an additional set 
showing the HQs associated with the supplemental OMEE LEL screening values. For 
surface water, HQs for the comparison of average site concentrations to ecological screening 
values are presented (Table 8-16). Receptor species HQs associated with Step 3A food chain 
modeling are provided in Tables 8-18 through 8-22. Results of the recalculation of risk 
estimates are discussed by chemical class below. 

Inorganics. HQs for mourning dove were all less than 1. Inorganics with food chain HQs in 
excess of 1 included aluminum and mercury for killdeer; aluminum, chromium, lead and 
zinc for American kestrel; aluminum, antimony, barium, iron, thallium and vanadium for 
Eastern harvest mouse; and aluminum and iron for gray fox. The highest HQs were 
associated with aluminum, iron and vanadium, although the concentration of each in 
sediment and soil was similar to background over the majority of the site. The remaining 
HQs ranged from 1.0 to 2.5, with a maximum mercury HQ of only 1.2 for the killdeer. There 
were relatively few inorganics for which a toxicity reference value was unavailable. Three of 
the inorganics with no reference value (calcium, potassium, and sodium) are macronutrients 
(Robbins, 1983) and not considered to be very toxic. In addition, beryllium, cyanide, and 
thallium were not detected in sediment and cyanide was not detected in soil. These are also 
inorganics for which a reference toxicity value for birds and/or mammals was not available. 

The concentrations of nine inorganics exceeded screening values in soil. For five (cadmium, 
copper, lead, manganese, and zinc) of the nine inorganics, HQs were low, ranging from 1.7 
to 4.2. HQs were highest for aluminum, chromium, iron, and vanadium (167,48,17, and 6, 
respectively). Ratios of maximum concentrations to twice the MCAS average background 
were far less at 2.1,2.4,1.2, and 1.1, respectively. While the comparison of screening values 
to average site concentrations suggests these inorganics may pose a risk, the comparison to 
background shows concentrations were similar to background levels. For aluminum, only 2 
of the 14 sample results were greater than the maximum concentration in the background 
data set. For chromium, 3 of the 14 sample results were greater than the maximum 
background concentration. For both aluminum and chromium, the two highest 
concentrations were detected just south of the bum pit, in samples 012SS17 and 012SS18. As 
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indicated by the ratios of 1.2 and 1.1 for iron and vanadium, the maximum site 
concentrations were very close to twice the MCAS average background. 

In sediment, the only inorganics that exceeded screening values were cadmium and iron, 
with HQs of 1.3 and 1.2, respectively. In surface water, aluminum, mercury, and silver HQs 
were calculated at 5.1,6.9, and 29.2, respectively. Silver was not detected and mercury was 
detected in only two of the three samples. The screening value for mercury (0.012 pg/L) is a 
final residue value (FRV). Using a water-to-fish BCF, it is back-calculated from a fish tissue 
concentration that may be of concern to human health. The average mercury concentration 
in the water at Site 12 was 0.083 pg/L, approximately an order of magnitude less than the 
final chronic value (FCV) (0.77 pg/L) for ecological receptors presented in USEPA (1999~). 
In addition, surface water samples were not filtered. USEPA water quality criteria are 
currently expressed as dissolved concentrations. It is likely that the dissolved (i.e., filtered) 
concentration would have been lower than the total concentration. 

PesticideslPCBs. For receptor species used in food chain modeling, there were no HQs 
greater than 1. For soil, there were 15 compounds with HQs in excess of 1. However, 7 of the 
15 were not detected at the site and 2 were detected in only 1 of the 13 samples. HQs for the 
remaining 6 compounds ranged from 1.1 to 8.8. Screening values were not available for four 
pesticides in soil, but 2 of these were not detected. 

In sediment, there were 15 compounds with HQs in excess of 1. Eleven of these were never 
detected. HQs for the remaining four ranged from 1.4 to 8.1. Screening values were 
unavailable for 4 compounds. However, none of the four were detected at the site. 

Of the 19 compounds with HQs in excess of 1 in surface water, only 4 were detected. Each of 
the four was detected in only one of three samples. HQs for the four ranged from 5.5 to 61.9. 
The HQ of 61.9 was for Aroclor-1248, which was detected at 1.6 pg/L in sample 012SD04, 
the field duplicate for sample 012SD01. PCBs were not detected in any of the other surface- 
water samples, including 012SD01. Although the detection limits for sediment are higher, 
PCBs were not detected in co-located sediment samples. Due to the shallow water in the 
swale, it is possible that a trace amount of sediment was in the surface water sample. This 
could account for detection of Aroclor-1248 in surface water sample 012SD04. 

Semivolatiles. For receptor species used in food chain modeling, there were no HQs over 1. 
For soil, there were 21 SVOCs with HQs in excess of 1, but only 1 of the 21 was detected. 
The HQ for bis(2-ethylhexy1)phthalate was 2.4. There were 22 SVOCs with no screening 
benchmark. Of those, only 1 was detected. In sediment, there were 13 HQs that were greater 
than 1, but none of the compounds were detected. Likewise, none of the 29 SVOCs without 
screening values were detected. There were 10 compounds in surface water with an HQ 
greater than 1. None of these compounds were detected. Likewise, none of the SVOCs 
without screening values (24) were detected. 

Volatiles. With one exception, there were no VOCs in soil with an HQ over 1. 
Trichloroethene had an HQ of 5.2, but was not detected. None of the 15 compounds without 
screening criteria were detected. In sediment, there were no VOCs with HQs in excess of 1, 
and there were no detections of the 31 VOCs with no screening benchmark. Likewise, there 
were no HQs greater than 1 for surface water VOCs and the 10 VOCs without screening 
values were not detected. 
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DioxinlFurans. Risk estimates for receptor species used in food chain modeling were re- 
calculated based on 2,3,7,8-TCDD toxicity equivalents. Food chain HQs for kestrel, dove and 
fox were less than 1. The HQ for the mouse slightly exceeded 1 (HQ=1.34). The 
concentration of 2,3,7,8-TCDD did not exceed the soil benchmark. 

Overall, the weight of evidence associated with the re-calculation of risk estimates in 
Step 3A suggests that inorganics, pesticides/PCBs, SVOCs, VOCs and dioxins/furans pose 
little risk to ecological receptor populations at Site 12. The relatively few HQs greater than 1 
and associated with a detected chemical were usually less than 10. In addition, the majority 
of those exceedances occurred in the very conservative media-specific screening vaIue 
comparisons, and not for receptors used in food chain modeling. Although there is 
uncertainty associated with the conc1usion that there is little risk at Site 12, it was arrived at 
by using lowest effect level media-specific screening values and NOAELs (rather than 
moderate effect levels and LOAELs, respectively) throughout Steps 1,2 and 3a. Dourson 
and Stara (1983 cited in USEPA, 1997) determined that 96 percent of the chemicals included 
in a data review had LOAEL/NOAEL ratios of five or less. This suggests that if LOAELs 
had been used as toxicity reference values, HQs of 5 in the assessment would have been 1 
and HQs of 10 in the assessment would have been 2. In many cases, NOAELs were 
unavailable. In those cases, LOAELs were divided by a factor of 10 to obtain a NOAEL, 
when the review of Dourson and State (1983 cited in USEPA, 1997) would indicate that a 
factor of 5 would be more appropriate. This approach provided an added level of 
conservatism to the assessment. 

8.6.3 Step 3A Uncertainty 
In Step 3A, there are two primary sources of uncertainty which have a bearing on the 
conclusion that there is little ecological risk at Site 12. The first involves whether or not the 
extent of contamination has been fully characterized. The furthest downgradient sediment 
sample was collected upgradient of the confluence of the onsite swale and the large offsite 
ditch. Of the three sediment samples, this sample had the lowest concentrations of every 
inorganic, with exception of the nutrients (potassium, magnesium, sodium, and calcium), 
suggesting that concentrations decrease with distance from the site and that the areas of 
significant contamination associated with Site 12 have been characterized. Although this 
comparison was attempted for the other chemical classes, no conclusions could be drawn 
due to the large number of non-detects and variation in detection limits. 

The second source of uncertainty involves the use of SUFs and the assumption that offsite 
foraging is done in areas that are unimpacted or significantly less impacted by chemical 
contamination. There are upland areas in the immediate vicinity of Site 12 that have been 
left in a natural state for a relatively long time. It is likely that these areas are less 
contaminated than areas in the immediate vicinity of the burn pit. Watercourse and wetland 
in the vicinity of the site, however, could be contaminated via transport of chemicals from 
other areas of the air station. Some the uncertainty involved with this approach was 
countered by the fact that the minimum home range/territory size was used to develop the 
SUF. In general, the habitat is of poor quality. It is mowed and there is substantial human 
activity which occurs in close proximity. In many cases, smaller home ranges correspond to 
higher quality habitat (i.e., less area is required to support the needs of an individual). For 
Site 12, the use of minimum home ranges sizes to develop SUFs was very conservative. 



8. SCREENING-LEVEL ECOLOGICAL RISK ASSESSMEM 

Conclusions 
Receptor species/communities evaluated in the assessment included soil invertebrates, 
sediment invertebrates, aquatic receptors, mourning dove, killdeer, American kestrel, 
Eastern harvest mouse, and gray fox. Based on the pattern in Step 3A HQ results, the 
relatively few exceedances of a reference HQ of 1 for detected compounds, and data on the 
background concentration of inorganics, the conclusion of the assessment is that the levels 
of inorganics, pesticides/PCBs, SVOCs, VOCs and dioxins/furans pose little risk to 
ecological receptor populations at Site 12. Although there is some uncertainty associated 
with this conclusion, the scope and conservativeness of the assessment provide additional 
support that the risk evaluation has been protective. Based on the results of the assessment, 
no further evaluation of ecological risk is recommended for Site 12. 



Assessment and Measurement Endpoints 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Survival and reproduction of + Comparison of exposure case hazard quotients (HQs) to a target HQ of 
soil invertebrates 1. Media-specific HQs are calculated for individual chemicals by dividing 

the maximum soil concentration by a conservative soil screening value. 

Survival and reproduction of + Comparison of exposure case HQs, to a target HQ of 1. Media-specific 
sediment invertebrates HQs are calculated by dividing the maximum sediment concentration by a 

conservative sediment screening value. 

Survival and reproduction of + Comparison of exposure case HQs, based on maximum surface water 
aquatic receptors, including concentrations and conservative surface water screening values, to a 

target HQ of 1. 

Survival and reproduction of + Comparison of exposure case HQs for mourning dove to a target HQ of 
herbivorous birds 1. Food chain HQs are calculated for individual chemicals by dividing an 

estimated level of exposure by a screening ecotoxicity value that is 
associated with no adverse effects. Exposure estimates will include 
contributions from the consumption of plants, soil, and water. 

Survival and reproduction of + Comparison of exposure case HQs for killdeer to a target HQ of 1. 
avian insectivores Exposure estimates will include contributions from the consumption of 

invertebrates, sediment, and water. 

Survival and reproduction of Comparison of exposure case HQs for American kestrel to a target HQ of 
avian carnivores 1. Exposure estimates will include contributions from the consumption of 

animal prey (soil invertebrates and small mammals), soil, and water. 

Survival and reproduction of + Comparison of exposure case HQs for Eastern harvest mouse to a target 
mammalian omnivores HQ of 1. Exposure estimates will include contributions from the 

consumption of plants, invertebrates, soil, sediment, and water. 

Survival and reproduction of + Comparison of exposure case HQs for gray fox to a target HQ of 1. 
mammalian carnivores Exposure estimates will include contributions from the consumption of 

plants, animal prey, soil, sediment, and water. 

Note: For each of the individual receptor species, the assessment endpoint references an impact on survival or 
reproduction. Some chemical exposures may be associated with sub-lethal effects that do not directly influence 
mortality or reproductive success. However, these sub-lethal effects may increase the probability of death or 
negatively influence reproduction by enhancing susceptibility to predation or parasitism, or weakening competitive 
ability. For this screening-level ERA, it is assumed that screening ecotoxicity values based on sub-lethal and non- 
reproductive endpoints are indicative of effects on survival andlor reproduction. 
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HQ - hazard quotient 
NA - not applicablelnot available 

a. If the contaminant was not detected, value is the maximum detection limit. 
b. Screening value for chlordane. 
c. Screening value for total PCBs. 
d. Screening value for endrin. 
e. Screening value for trichlorobenzene. 
f. Screening value for dichlorobenzene. 
g. Screening value for dichlorophenols (total). 
h. Screening value for 2-methylphenol and and 4-methylphenol. 
. Screening value for chloronaphthalene. 

Screening value for 4-nitrophenol. 
. Screening value for benzo(a)pyrene. 
. Screening value for phthalates (total). 
m. Screening value for trichloroethane. 

Page 3 of 3 



Page 1 of 3 



I 

Page 2 of 3 



Page 3 of 3 

' 

Table 8-3 
Media-Specific Screening for Sediment 

OU6, Site 12, MCAS Cherry Point, North Carolina 

HQ - hazard quotient 
NA - not applicablelnot available 

a. If the contaminant was not detected, value is the maximum detection limit. 
b. Screening value for chlordane. 
c. Screening value for total PCBs. 
d. Screening value for endrin. 
e. Screening value for high molecular weight PAHs. 
f. Screening value for trichloroethane. 

1. Region 4 screening values (USEPA, 1999) 
2. Region 3 BTAG screening levels (USEPA, 1995) 

Chemical 

Pyrene 

Frequency of 
Detection 

013 

013 

013 

Range of Detection 
Limits (uglkg) 

4301 - 1 490 

TCL Volatiles 
1 .l,l-Trichloroethane ' I 131 - 1 13 

1 .I ,2,2-Tetrachloroethane 131 - 1 13 

Maximum 
Concentration 

(Uglkg) ' 
490 

13 I 31 I 2 I 0.4 
13 N A N A N A 

Screening 
Concentration 

( u g h )  
330 

Screening 
Concentration 

Reference 

1 

Screening HQ 
(maximum) 

qp?~~:,y- 
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Table 8-5 
Reference Toxicity Values f o r  Mammals 

OU6, Site 12, MCAS Cheny  Point, Nor th  Carol ina 

Chemical ' 
Total Heptachlorodibenzofuran 

Total Hexachlwodibenzo-pdioxin 
Total Hexachlorodibenzofuran 

Total Octachlorodibenzo-pdioxin 
Total Octachlorodibenzofuran 

Total Pentachlorodibenzo-pdioxin 
Total Pentachlorodibenzofuran 

Total Tetrachlorodibenzo-pdioxin 
Total Tetrachlorodibenzofuran 

d - day 

wk - week 

gen - generations 

UF - Uncertainty Factor 

R N  - Reference Toxic~ty Value 

NOAEL - No Obsezved Adverse Effect Level 

LOAEL -Lowest Observed Adverse Effect Level 

LCAD50 - mncenbationldose that is lethal to 50% of the test population 

I Chemical included in the chemical analysis program for the site and. I applicable, the compound used in toxicological testing. 

Lowest carcinogenic LOAEL from PAH toxicological data summarized in ATSDR, 1995b: test used benzo(a)pyrene. USEPA has 

classified benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, dibenz(a,h)anthracene, chrysene, 

and indeno(l.2.3-cd)pyrene as carcinogens (ATSDR, 1995b). 

Lowest non-carcinogenic NOAEL from PAH toxicological data summarized in ATSDR (1995b); test used benzo(a)pyrene. USEPA has 

rndlcated that acenaphthylene, anthracene, benzo(g,h.i)perylene. fluoranthene. fluorene, phenanthrene and pyrene are not 

ciassifiable as carcinogens (ATSOR, 1995b) Carbazok and dibenzohran were included in this group for the development of HQs. 

R N s  for studies in which dose was administered five times per week were multiplied fw a factor of 0.7. 

LOAELs were divided by a UF of 10 to obtain NOAELs L b w e r e  divided by a UF of 100 to obtarn NOAELs. 

' Some docurnents cited are review documents (i.e.. secondary sources). Citations for primary sources may be obtained from these documents. 

Test R N  based on food concentration of 100 mgikg. F w d  ingestion rate of 0.08 kgkg-day used to convert the food concentration todose (mgikg bw - day). 

' Test RTV based on f w d  concentration of 1,000 mglkg. F w d  ingestion rate fo 0.08 kghgday used to convert to dose (mgkg bw-day). 

Data for 2.4.5-trichlorophenol used for 2.4.6-trichlomphend. 

'' Test R N  based on food concentration of 50 mgkg. Food ingestion rate of 0.08 kghgday used to rmvert to dose (mglkg bwday). 

Test 

Species 

Exposure Route 

and 

Duration Class Duration System 

Test 

R N  

(mglkg bw4)  ' 
N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 

Test 

R w  

T y p  

NOAELs 

(mgkg b4) 

NA 

N A 

N A 

N A 

N A 

N A 

NA 

N A 

N A 

Source ' 
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1 Table 8-6 11 
Reference Toxicity Values for Birds 

OU6, Site i2 ,  MCAS Cherty Point, North Carolina 

Ip - day; wk - week; gen - generations 

source 

Total Tetrachlorodibenzo-p-dioxin 

Total Tebachlorodibenzofuran 

OAEL -Lowest Observed Adverse Effect Level 

NOAEL~ 

(mgtkg bw-d) 

 CADSO SO - concenbationldose that is lethal to 50% of the test population 

N A 

Chemical induded in the chemical analysis program for the site and, applicable, the compound used in toxicological testing. 

LOAELs were divided by a UF of 10 to obtain NOAELs. L& values were divided by a UF of 100 to obtain NOAELs. 

Some documents cited are review documents (i.e., secondary sources). Citations for primary sources may be obtained from these documents. 

Test 

RTV 

(mglkg bw-d) 

N A I 

Data for 1 ,Zdichloroethane used for 1.1-dichloroethane. 

Data for 1 ,bdichlorobenzene used for 12- and 1.bdichlorobenzene 

Test 

RTV 

Type Duration 

Exposure Route 

and 

Duration Class 

N A I N A 

. Data for benzo(a)pyrene. I] 

System 

Body 

Weight 

(kg) Chemical ' 
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Species 



Table 8-7a 
Summary of Life History Information for Indicator Species [a] 

Part I: Maximum Case Exposure Scanrio 
OU6, Site 12, MCAS Cherry Point, North Carolina 

Common Name 

Mourning Dove 

Killdeer 
American Kestrel 

Eastern Harvest 
Mouse 
Gray Fox 

NA - not availablelnot applicable 
a. Unless note otherwise, information was obtained from USEPA (1993). 
b. Calculated using food ingestion rate equation for mammals of rate = 0.0687(bw)"0.822 (Nagy 1987) and the maximum body weight in kg. 
c. Percentage from Beyer et al. (1994), unless otherwise noted. Average value for four sandpiper species used for killdeer. 

Value for red fox used for gray fox and conservatively for kestrel. Value for meadow vole used for Eastern harvest mouse. 
d. Five percent conservatively assumed. 
e. Mirarchi and Baskett (1994) 
f. Single body weight taken from Terres (1980); no body weight range available. Maximum body weight was assumed to be 125% of the value in Terres (1980). 
g. Jones and Birney (1988); TXPW (1994): Whitaker (1980); and Burt and Grossenheider (1976). 
h. Calculated using food ingestion rate equation for all birds of rate = 0.0582(bw)"0.651 (Nagy 1987) and the maximum body weight in kg, except for killdeer, see footnote f. 
i. Minimum based on the minimum of both males and females in Arkansas (Silva and Downing 1995). Maximum taken from Samuel and Nelson (1987). 
j. Calculated using maximum body weight in g and resulting in an ingestion rate in kg drylday. All rodents, rate = 0.621(bw)A0.564/1000 (Nagy 1987). 
k. Calculated using maximum body weight in kg (Calder and Braun 1983 in USEPA 1993). All birds rate = 0.059*(b~)~0.67; all mammals rate = 0.099'(b~)~0.90. 

For killdeer, maximum body weight was assumed to be 125% of the value in Terres (1980). 
I. Calculated by subtracting the maximum soillsediment ingestion rate from the maximum food ingestion rate. 
m. Percent wet weight prey captured converted to percent dry weight for Floridaldry pine-oak woodlands (Bohall-Wood and Collopy 1987 in USEPA 1993), 

assuming 71% moisture for invertebrates and 68% moisture for vertebrates (USEPA 1993). 
n. Percent of stomach contents by volume (wet weight) in the winter (Wood et al. 1958 in NlSC 1996) converted to percent dry weight assuming 43% moisture 

for plants, 71% moisture for invertebrates, and 68% moisture for vertebrates (USEPA 1993). 
o. Calculated by multiplying the minimum of the body weight range by the maximum of the food ingestion rate range. 
p. Unless otherwise noted, composition of food in diet is based on general and life history information from primary and secondary sources. 

Food 
lngestion 

Rate Range 
kg food wet / 

kg b w  wet 
N A 

N A 

0.29 - 0.31 

N A 

N A 

Body Weight 
Range 
kg wet 

0.1 00 - 0.170 [el 

0.088 [q 
0.1 03 - 0.138 

0.006 - 0.01 5 [g] 

2.5 - 5  [i] 

Maximum 
Food 

lngestion 
Rate 

kg wet /day 

N A 

N A 

0.032 [o] 

N A 

N A 

Food 
Moisture 
Content 

% 

N A 

N A 
68 

N A 

N A 

Maximum 
Food 

lngestion 
Rate 

kg dry / day 

0.018 [h] 

0.01 38 [h] 

0.0102 

0.00286 [j] 

0.258 [b] 

Soil I 
Sediment in 

Diet [c] 

% dry 

5.0 [dl 

18 
2.8 

2.4 

2.8 

Maximum 
Soil I 

Sediment 
lngestion 

Rate 
kg dry / day 

0.00092 

0.00249 
0.00029 

0.00007 

0.00722 

Adjusted 
Maximum 

Food 
lngestion 

Rate [I] 
kg dry / day 

0.0171 

0.01 13 
0.01 00 

0.00279 

0.251 

Maximum 
Surface 
Water 

lngestion 
Rate [k] 
Uday  

0.0180 

0.01 34 
0.01 57 

0.0023 

0.4214 

Composition of Food 
in Diet [p] 

% 

100% plants 

100% invertebrates 

47% invertebrates, 
53% vertebrates [m] 
95% plants, 5% 
invertebrates 
32% plants, 6% 
invertebrates, 62% 
vertebrates [n] 



Table 8-7b 
Summary of Life History Information for Indicator Species [a] 

Part 2: Average Case Exposure Scenario 
Site 12 of OU6, MCAS Cherry Point, North Carolina 

NA - not availablelnot applicable 
a. Unless note otherwise, information was obtained from USEPA (1993). 
b. Calculated using food ingestion rate equation for mammals of rate = 0.0687(b~)~0.822 (Nagy 1987) and the midpoint body weight in kg. 
c. Percentage from Beyer et al. (1994), unless otherwise noted. Average value for four sandpiper species used for killdeer. 

Value for red fox used for gray fox and conservatively for kestrel. Value for meadow vole used for Eastern harvest mouse. 
d. Five percent conservatively assumed. 
e. Mirarchi and Baskett (1994) 
f. Single body weight taken from Terres (1980); no body weight range availble. 
g. Jones and Birney (1988); TXPW (1994); Whitaker (1980); and Burt and Grossenheider (1976). 
h. Calculated using food ingestion rate equation for all birds of rate = 0.0582(b~)~0.651 (Nagy 1987) and the midpoint body weight in kg for mourning dove 

and the only available body weight for killdeer. 
i. Minimum based on the minimum of both males and females in Arkansas (Silva and Downing 1995). Maximum taken from Samuel and Nelson (1987). 
j. Calculated using midpoint body weight in g and resulting in an ingestion rate in kg drylday. All rodents, rate = 0.621(bw)A0.564/1000 (Nagy 1987). 
k. Calculated using midpoint body weight in kg (Calder and Braun 1983 in USEPA 1993). All birds rate = 0.059*(b~)~0.67; all mammals rate = 0.099*(b~)~0.90. 

For killdeer, only available body weight was used (Terres 1980). 
I. Calculated by subtracting the soillsediment ingestion rate from the food ingestion rate. 
m. Percent wet weight prey captured converted to percent dry weight for Floridaldry pine-oak woodlands (Bohall-Wood and Collopy 1987 in USEPA 1993), 

assuming 71 % moisture for invertebrates and 68% moisture for vertebrates (USEPA 1993). 
n. Percent of stomach contents by volume (wet weight) in the winter ( Wood et al. 1958 in NlSC 1996) converted to percent dry weight assuming assuming 43% moisture 

for plants, 71% moisture for invertebrates, and 68% moisture for vertebrates (USEPA 1993). 
o. Calculated by multiplying the midpoint of the body weight range by the midpoint of the food ingestion rate range. 
p, Unless otherwise noted, composition of food in diet is based on general and life history information from primary and secondary sources. 
q. ArealSite Use is based on quotient of site area and species home range area, which are defined in text of Section 8.6.2 

Common 
Name 

Mourning Dove 
Killdeer 
American 
Kestrel 

Eastern 
Harvest Mouse 

Gray Fox 

Food 
Ingestion 

Rate 

k g w e t /  

day 

N A 
N A 

0.036 [o] 

N A 

N A 

Food 
Ingestion 

Rate 

kg dry / day 

0.01 58 [h] 
0.0138 [h] 

0.01 15 

0.00234 [j] 

0.204 [b] 

Food 
Moisture 
Content 

% 

N A 
N A 

68 

NA 

N A 

Surface 
Water 

Ingestion 
Rate Ikl 
(Uday) 

0.01 58 
0.01 34 

0.01 43 

0.001 6 

0.3253 

Areal Site 
Use 

Factoqq] 

0.0057 
0.58 

0.48 

1 .OO 

0.06 

Soil I 
Sediment 
inDiet[c] 

% dry 

5.0 [dl 
18 

2.8 

2.4 

2.8 

Composition of Food 
in Diet [p] 

% 

100% plants 
100% invertebrates 
47% invertebrates, 
53% vertebrates [m] 

95% plants, 5% 
invertebrates 
32% plants, 6% 
invertebrates, 62% 
vertebrates [n] 

Body 
Weight 
Range 

kgwe t  

0.100 - 0.170 
[el 

0.088 [fl 

0.103 - 0.138 

0.006 - 0.01 5 
[s] 

2.5 - 5 [i] 

Soil I 
Sediment 
Ingestion 

Rate 
kg dry / day 

7.90E-04 
2.49E-03 

0.00032 

5.61 E-05 

5.7OE-03 

Food 
Ingestion 

Rate Range 

kgfoodwet  
/kg b w  wef 

N A 
N A 

0.29 - 0.31 

N A 

N A 

Adjusted 
Food 

Ingestion 
111 

kg dry / day 

0.01 5 
0.01 13 

0.01 12 

0.00228 

0.1 98 
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Table 8-8 
Bioaccumulation Factors for Foodchain Exposure Modeling 

OU6, Site 12, MCAS Cherry Point, North Carolina 

Vertebrates 
(3,4) 

1 
1 
1 
1 
1 

NA = Not Available 
Bioaccumulation Factor of 1.0 used when no value available 
1. BAFs other than 1 taken from Bechtel Jacobs Company, Inc. (1998b) 
2. BAFs other than 1 taken from Bechtel Jacobs Company, Inc. (1998a) 
3. BAFs other than 1 taken from Sample et al. (1998) 
4. BAF values for small mammals were used to conservatively represent all vertebrates. 

Invertebrates (2) 
1 
1 
1 
1 
1 

Chemical 
Total Octachlorodibenzofuran 

Total Pentachlorodibenzo-p-dioxin 

Total Pentachlorodibenzofuran 

Total Tetrachlorodibenzo-p-dioxin 

Total Tetrachlorodibenzofuran 

Terrestrial 
Plants (1) 

1 
1 
1 
1 
1 



Surface Water Ingestion Rate 0.0180 Uday 

Surface Water 
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Surface Water 
Concentration 
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B Table 8-9 
Screening Level Exposure Doses, NOAELs, and HQs for Mourning Dove 

OU6, Site 12, MCAS Cherly Point, North Carolina 

Body Weight 0.100 kg 
Adjusted Food Ingestion Rate 0.0171 kg-drylday 
Soil Ingestion Rate 0.00092 kg-drylday 
Surface Water Ingestion Rate 0.0180 Uday 

Maximum Concentrations 

Chemical 
Total Hexachlorodibenzofuran 
Total Octachlorodibenzo-p-dioxin 
Total Octachlorodibenzofuran 
Total Pentachlorodibenzo-p-dioxin 
Total Pentachlorodibenzofuran 
Total Tetrachlorodibenzo-p-dioxin 
Total Tetrachlorod~benzofuran 
NA- not available 
BAF - Bioaccumulation Factor 
Shaded cells indicate that the chemical is considered a COPC 

0.0000054 
0.000012 
0.000015 
0.000001 5 
0.0000064 

Soil 
Concentration 

(mglkg) 
0.000022 
0.0049 

Plant 
BAF 

1 
1 
1 
1 
0 
0 
0 

Dose 
bwd) 

0.0000 
0.0009 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Surface Water 
Concentration 

(m*) 

Plant 
Concentration 

(mg/kg) 
0.000022 
0.0049 

pp-ppp- 

0.0000054 
0.000012 

0 
0 
0 

NOAEL 

(mglkg bwd) 
NA 
N A 
N A 
N A 
N A 
N A 
N A 

NOAEL 

Han 

- 
~~ 

- 
- 
- 
- 
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0.0134 Uday 

xide 



0.0880 kg 
djusted Food Ingestion Rate 0.0113 kgdrylday 
ediment Ingestion Rate 0.0024900 kgdrylday 
urface Water Ingestion Rate 0.0134 Uday 
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0.103 kg 
justed Food Ingestion Rate 0.010 kg-drylday 

0.00029 kgdrylday 
rface Water Ingestion Rate 0.0157 Uday 
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0.103 kg 
Adjusted Food Ingestion Rate 0.010 kgdrylday 
Soil Ingestion Rate 0.00029 kgdrylday 
Surface Water Ingestion Rate 0.0157 Uday 





Screening Level Exposure Doses, NOAELs, and HQs for American Kestrel 

0.103 kg 
Adjusted Food Ingestion Rate 0.010 kgdrylday 
Soil Ingestion Rate 0.00029 kgdrylday 
Surface Water Ingestion Rate 0.0157 Uday 
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Screening Level Exposure Doses, NOAELs, and HQs for Eastern Harvest Mouse 

0.006 kg 
Adjusted Food Ingestion Rate 0.00279 kgdrylday 
SoillSediment Ingestion Rate 0.000068600 kgdrylday 
Surface Water Ingestion Rate 0.0023 Llday 

AF - Bioaccumulation Factor 
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2.500 kg 
0.251 kg-drylday 

0.00722 kg-drylday 
0.4214 Uday 
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oillSedirnent Ingestion Rate 0.00722 kg-drylday 
urface Water Ingestion Rate 0.4214 Uday 
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2.500 kg 
Adjusted Food Ingestion Rate 0.251 kg-drylday 
Soillsediment Ingestion Rate 0.00722 kg-drylday 
Surface Water Ingestion Rate 0.4214 Uday 
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2.500 kg 
0.251 kg-drylday 

oillSediment Ingestion Rate 0.00722 kg-drylday 
urface Water Ingestion Rate 0.4214 Uday 
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Q - hazard quotient 

A - not appl i ibklnot available 

haded cells contain HQs in excess of 1 

. If the contaminant was not detected, value is the average of 112 the deteclin limit. 

Screening value for chbrdane. 

. Screening value for total PCBs. 

Screening value for endrin. 

. Screening value for trichlombenzene. 

Screening value for dichlorobenzene. 

. Screening value for dichlorophenols (total). 

. Screening value for 2-methylphenol and bmethylphenol. 

Screening value for chlomnaphthalene. 

Screening value fw bnitrophenot. 

Screening value phthalates (total). 

. Screening value for Inchlomethane. 

. If the contaminant was not detected, value is the maximum detection limit. 
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achloroethane 

,ethane 

rethene 

icablelnot available 

contain Has In excess of 1 

. If the contamlnant was not detected, value is the average of 112 the detection limit. 

. Screening value for chlordane. 

. Screening value for total PCBs. 

. Screenlng value for endrin. 

. Screening value for high molecular weight PAHs. 

Screening value for tridrlomethane. 

. From Onlarii Ministry of the Environment and Energy Lowest Effect Levels, except heptachior Is a No Effects Level (Persaud et al. 1993). 

. Twice the average background soil concentration for MCAS Cherry Point (Tetra TechlNUS 1999). 

. If the contaminant was not detected, value Is the maximum detection limit 
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Table 8-17 
Calculation of 2,3,7,8-TCDD Equivalents 

OU6, Site 12, MCAS Cherry Point, North Carolina 

Chemical Concentrationa 

Total Tetrachlorodibenzo-pdioxin (TCDD) 1.1 - 1.1 111 1.5 1 1.5 
Total Tetrachlorodibenzofuran 1.1 - 1.1 ill 6.4 0.1 0.64 

SUM 27.8 

a. 112 the detection limit was used for non-detects 

b. TEFs taken from USEPA (1989) 



0.140 kg 
djusted Food Ingestion Rate 0.0150 kgdrylday 
oil Ingestion Rate 7.90E-04 kg-drylday 
urface Water Ingestion Rate 0.0158 Uday 
realsite Use Factor 0.0057 unitless 



no1 
robenzidine 
ine - .. . . 

djusted Food lngestion Rate 
ediment lngestion Rate 
urface Water Ingestion Rate 0.01 34 Uday 
realsite Use Factor 0.58 unitless 





BAF for invertebrates is a value for earthworms from 
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0.011 kg 
0.00228 kg-drylday 

5.61 E-05 kgdrylday 
0.0016 Llday 

alSite Use Factor 1.00 unitless 
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0.198 kg-drylday 
0.00570 kg-drylday 

rface Water Ingestion Rate 0.3253 Uday 
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Conclusions and Recommendations 

This section summarizes the findings of the RI and SRI, and recommends a path forward for 
OU6 Site 12 with regard to development of a Feasibility Study (FS). These conclusions are 
based on field sampling results collected during the RI and SRI, as well as the findings of the 
human health and ecological risk assessments. 

Conclusions 
The conclusions of the RI and SRI efforts are provided below for surface and subsurface soil, 
groundwater, sediment, and surface water at OU6 Site 12. Recommendations based on these 
conclusions are provided in Section 9.2. 

9.1.1 Surface Soil 
VOCs, SVOCs, oil and grease, pesticides, one PCB, and one dioxin/furan compound were 
detected in surface soil at Site 12. Most constituents did not exceed human health screening 
criteria, however several inorganic constituents, one PCB, and one dioxin compound 
exceeded USEPA Region 111 Residential RBCs. 

One VOC (methylene chloride), 4 pesticides, and 8 metals were detected at concentrations 
that exceeded NC SSLs. As discussed previously (Section 5.2.2), the pesticide results are 
unreliable because the reported detections are qualified as estimates and the dual column 
precision criterion was exceeded in every case. Methylene chloride was detected 
infrequently, is a common laboratory contaminant, and was detected in all of the field QC 
samples. Therefore, methylene chloride is not considered a site-related contaminant. 
Although the metals were detected more frequently, few exceeded either two times the 
MCAS Cherry Point background concentrations or the SSL. Only cadmium was detected at 
levels consistently above the SSL and twice the background concentration. However, 
cadmium has not been detected in groundwater, and may naturally occur at these 
concentrations in the vicinity of OU6. Cadmium was detected at consistent concentrations 
across the site (i.e., no source area or "hot spot") and is not expected to be a site-related 
contaminant based on the site history. 

Human health risk was assessed for exposure to surface soil by current/future industrial 
workers and adolescent trespassers/visitors, and future adult and child residents. All 
current and reasonably foreseeable future exposure scenarios resulted in risks below USEPA 
target levels. All estimated carcinogenic risks were below or within the USEPA target risk 
range of 10" and 10". However, contact with surface soil by a hypothetical future adult or 
child resident would result in unacceptable non-carcinogenic risk, as a result of exposure to 
antimony, cadmium, and chromium. 

9.1.2 Subsurface Soil 
Three inorganic constituents (cadmium, iron, and mercury) were present at concentrations 
exceeding NC SSLs for protection of groundwater in one or more samples. However, iron 
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and mercury concentrations were less than twice the average background concentrations for 
the Air Station. Cadmium was detected in groundwater, and may naturally occur at these 
concentrations in the vicinity of OU6. Cadmium was detected at consistent concentrations 
across the site (i.e., no source area or "hot spot") and is not expected to be a site-related 
contaminant based on the site history. 

One VOC (ethylbenzene) and two SVOCs (naphthalene and 2-methylnaphthalene) exceeded 
NC SSLs for the protection of groundwater at Burn Pit E. Ethylbenzene was detected 
sporadically in soil and does not appear to have sigruficantly impacted groundwater. The 
two SVOCs were detected over an approximately 6,000 square-foot area, and appear to have 
resulted in groundwater contamination exceeding NC 2L standards. 

Human health risk was assessed during the RI and SRI for exposure to subsurface soil by 
construction workers. The results indicated that there are no unacceptable human health 
risks posed by constituents detected in subsurface soil. 

9.1.3 Groundwater 
The NC 2L groundwater standards were exceeded at Site 12 for four pesticides, iron, 
manganese, naphthalene, and 2-methylnaphthalene. As discussed for surface soil, the 
pesticide results are not considered reliable and do not appear to pose a threat to human 
health or the environment. Iron and manganese are generally considered secondary 
pollutants that do not pose a health threat at the concentrations detected at OU6, but can 
potentially impact the taste of groundwater (an aesthetic quality). In addition, the 
concentrations of iron and manganese found in groundwater at OU6 appear to be typical of i 
surficial aquifer concentrations at the Air Station. Naphthalene and 2-methylnaphthalene 
contamination appears to be site-related. 

Human health risk as a resulting from the use of groundwater was evaluated for future 
adult and child residents and construction workers. Potable use of surficial aquifer 
groundwater would result in HIS greater than 1.0 to the child and adult resident, mainly as 
a result of exposure to arsenic and iron. In addition, potable use would result in 
carcinogenic risks greater than 10-4 for all residents (adult, child, and lifetime residents). The 
carcinogenic risk is mainly associated with Aroclor-1248 (dermal exposure to the child) and 
arsenic (ingestion by children or adults). 

9.1.4 Surface Water and Sediment 
Constituents detected in sediment did not exceed human health regulatory screening 
criteria, with the exception of three metals (aluminum, arsenic, and iron) detected above 
USEPA Region 111 RBCs. Several pesticides, a few inorganic constituents, and one PCB 
exceeded regulatory screening criteria in surface water. 

Human health risk was evaluated for exposure to surface water and sediment for 
current/future industrial workers and adolescent trespassers/visitors, and future 
construction workers. No current or future human health risks exceeded USEPA target 
levels. 



9. CONCLUSIONS AND RECOMMENDATIONS 

9.1.5 Contaminant Fate and Transport 
Site 12 soil appears to be a potential source of metals and pesticides to groundwater, surface 
water, and sediment. However, most metals are present at concentrations below MCAS 
Cherry Point background concentrations, and pesticides found in Site 12 soils are not likely 
related to site activities. Groundwater in the vicinity of the westenmost former burn pit 
(Bum Pit E) appears to have been impacted as a result of overlying soil contamination. 

9.1.6 Ecological Risk 
The screening level ecoIogical risk assessment performed during the RI concluded that 
based the relatively few exceedances of a reference HQ of 1 for detected compounds and 
data on the background concentration of inorganics, the constituents detected at Site 12 pose 
little risk to local ecological receptors. Although there is some uncertainty associated with 
this conclusion, the scope and conservative nature of the assessment provide additional 
support that the risk evaluation has been protective. 

Recommendations 
The information presented in Section 9.1 summarizes the conclusions of the RI and SRI as 
they relate to development of an FS for OU6 Site 12. In general, the organic constituents in 
exceedance of RBCs, NC 2L standards, or SSLs were detected at low frequencies and at 
isolated points across OU6. In the case of pesticides, the concentrations detected in surface 
soil and groundwater are considered to be attributable to basewide application and not 
related to the site-specific activities at OU6. In addition to the pesticides not being a 
CERCLA waste, the reported concentrations in the groundwater have also been shown to be 
unreliable. The risk assessments identified only one compound in groundwater (Aroclor- 
1248) as posing unacceptable risk. However, Aroclor-1248 was not detected in soil and the 
single detection in groundwater is potentially an anomaly. Surficial groundwater and soil at 
OU6 do not appear to pose unacceptable risk to human health and the environment as a 
result of organic constituents. Two organic compounds, naphthalene and 2- 
methylnaphthalene, exceeded the SSL and appear to have impacted groundwater beneath 
the Bum Pit E. These two compounds warrant further consideration in an FS. 

Five inorganic constituents were identified as potentially posing unacceptable risk 
associated with potable use of the surficial aquifer at OU6. Risk calculations, however, are 
very conservative and are based on a hypothetical future resident scenario, which is 
unrealistic based on the expected and planned future use of the Site 12 and the Air Station 
as a whole. In addition, actual use of the surficial aquifer as a drinking water supply is 
infeasible, due to both inadequate supply and poor water quality from naturally occurring 
inorganic constituents, including iron and manganese. Since the only exposure scenario 
potentially posing human health risk is not realistic, no further action with regard to 
inorganic constituents is warranted. 

Apart from the discussions regarding the frequency and magrutude of the constituents 
detected in surficial groundwater and surface soil, there does not appear to be a definitive 
connection between Site 12 activities and the COPCs identified during the RI, except at Bum 
Pit E. Naphthalene and 2-methylnaphthalene would be expected in an environment where 
weathered fuels may be present, such as the former burn pits. The remaining COPCs do not 
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reflect the expected contaminants as a result of runoff from crash crew training activities. 
The low concentrations of pesticides detected at Site 12 are more likely the result of base- 
wide pesticide applications rather than site activities. The elevated metals concentrations 
detected in surface soil are scattered throughout the site, indicating they may be naturally- 
occurring as opposed to the result of past practices at OU6. 

Based on the infrequent detections of constituents exceeding NC standards, the minimal 
extent of groundwater contamination, and lack of human health or ecological risk for 
realistic exposure pathways, an FS addressing all exceedences of NC standards does not 
appear to be warranted. Rather, it is recommended that a Focused Feasibility Study (FFS) be 
prepared for Site 12, addressing only the delineated areas of naphthalene and 2- 
methylnaphthalene in subsurface soil and groundwater at Burn Pit E. The following 
recommendations should be considered in the FFS: 

Monitoring of groundwater upgradient and downgradient of Burn Pit E. 

Evaluation of alternatives for the potential remediation of the soils beneath Bum Pit E 
(e.g., removal, in-situ treatment, etc.). 
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Attachment 1 
Site 35 No Further Action (NFA) Letter 



North Carolina 
Department of Environment and Natural Resources 

Division of Waste Management 

bfichael F. Easley, Governor 
IVilliarn G .  Ross Jr., Secretary 
Dexter R. Matthews, Director 

28 January, 2002 

Mr. G. W. Radford 
Environmental Affairs Department 
Marine Corps Air Station 
PSC Box 8006 
Cherry Point, NC 28.533-0000 

P,E: SOLID FYASTE RfANAGEMENT UNIT (SWMU) MANAGEMENT PLAP\T FOR 
hIARINE CORPS AIR STATION CHERRY POINT. 

Dear Mr. Radford: 

The North Carolina Division of Waste Management Superfund Section has completed the review 
of the aforementioned plan and provides the following comments: 

f I .  NCDENR have no problem with moving SWMUs 35 and 99 to no further action, or the 
IWTP structures and the S-2 Boat Docks. 

2. Also, we agree you can check the oil water separators as you close them. 
3. As far as what can be dismissed as a nutrient, EPA region IV guidance does not allow 

aluminum, manganese and iron to be dismissed as nutrients. Potassium, magnesium and 
sodium arc ok though. 

4. For background sanlples you can use 2x the mean to determine background. 
5. SWMU 17,44A, and 44B should be switched to the LR program but not made NFA. 

If you have any questions, please contact me at 919-733-2801 ext. 340. 

Sincerely, .- 
(+ --+z&$//G 

George Lane 
Environmental Engineer I1 
SF Federal Remediation Branch 

CC: Beth Hartzell, DEhR 
Ken Cobb, USMC 

1646 Mail Service Center, Raleigh, North Carolina 27699-1646 
Phone: 919-733-4996 \ FAX: 91 9-7 15-3605 \ Internet: www.enr.state,nc.us 

AN EQUAL OPPORnlNl'TY \ AFFIRhl ATlVE .ACTION EhlPLOYEK - 50% RECYCLED I 10% POST CONSUMER PAPER 
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Introduction 

This report presents the results of the Supplemental Remedial Investigation (SRI) activities 
at Operable Unit (OU) 6, Site 12, Marine Corps Air Station (MCAS) Cherry Point, North 
Carolina. It has been prepared in accordance with the scope of work provided by Naval 
Facilities Engineering Command (NAVFAC) Atlantic, as a part of Navy Comprehensive 
Long-term Environmental Action Navy (CLEAN) I11 Contract N62470-02-D-3052, Contract 
Task Order (CTO) 0052. 

Site investigation activities were conducted to provide supplemental data addressing data 
gaps identified during review of the Drafl Final Remedial Investigation ( X I )  Report for Operable 
Unit 6, Site 12, Marine Corps Air Station, Chery Point, North Carolina (CH2M HILL, 2002). 
Concerns were raised by U.S. Environmental Protection Agency (USEPA) and North 
Carolina Department of Environment and Natural Resources (NC DENR) regarding the 
extent of sampling beneath historic burn pit locations during the initial RI activities. The 
data collected during SRI activities will be used in conjunction with the data presented in 
the Draft Final RI Report to further evaluate the nature and extent of contamination at OU6, 
Site 12. Any identified potential risks to human health and the environment, based on the 
additional data, will be used to support risk conclusions in the Final RI Report. This 
document will be presented as an appendix in the Final RI Report for OU6, Site 12, and will 
be delivered in final form as part of that report. 

The contents of this report include a site description, a summary of field investigation 
activities, a summary of analytical results, and the conclusions and recommendations of the 
SRI. 



2. Site Description and History 

This section provides the site description and history of OU6, Site 12 as well as a brief 
summary of the results of previous investigations at the site. A more detailed account of 
previous investigations at OU6, Site 12 can be found in the Final Remedial Investigation (XI) 
Report for Operable Unit 6, Site 12, Marine Corps Air Station, Chery Point, North Carolina, 
CH2M HILL, 2005. 

2.1 Operable Unit 6 Description 
OU6 consists of the eastern portion of Runway 28, which is located in the northeastern 
portion of MCAS Cherry Point (Figure 1 and Figure 2). Based on an inspection of historical 
aerial photographs, Runway 28 does not appear to have been used as an active runway for 
aircraft takeoffs and landings since the late 1950s. Since that time, portions of the eastern 
section of Runway 28 have been used for crash-crew training (fire-fighting), engine run-up 
(maintenance and testing) activities, and aircraft long-term storage experimentation 
(CH2M HILL, January 1999). 

The runway surface at OU6 is mostly asphalt, with a number of relatively smdl concrete 
pads located in the eastern portion of the runway. The runway is bordered by grassy areas 
to the north, south, and east, with dense woods beyond the grass. The runway represents a 
topographic high in the immediate area, with the ground surface sloping away gently to the 
north and east, and more rapidly to the south. Hancock Creek is located approximately 
700 feet east of the eastern edge of Runway 28. Access to OU6 is via a gravel road joining the 
northeast corner of Runway 28, or by crossing active runways from the west (CH2M HILL, 
January 1999). 

2.2 Site 12 - Crash-Crew Training Area 
Site 12 is located along the south side of Runway 28 at approximately the midpoint of the 
runway's length (Figure 3). The area is currently used for the training of the crash-crew fire 
and rescue personnel (CH2M HILL, January 1999). 

The current principal features of Site 12 include: 

Crash-Crew Burn Pit: A circular concrete pad used to burn waste jet fuel (JP-5) to train 
crash-crews to extinguish fires. The concrete bum pit was reportedly constructed in 
1985, and is approximately 100 ft in diameter with a 5-inch curb around the 
circumference (Halliburton NUS, June 1993). The burn pit itself is drained through 
subsurface piping to a nearby oil/ water separator. A circular trench drain surrounds the 
burn pit approximately 10 ft beyond the concrete curb to capture runoff outside the pad. 
Runoff in the trench drain is also directed to the oil/water separator. Runoff outside of 
the trench drain flows southward across the asphalt into the grassy area south of the 
runway. An east-west trending drainage swale south of the runway eventually receives 
runoff entering the grassy area. A sigruficant portion of this runoff flows into the grassy 



area and the drainage swale through a small runoff channel located southwest of the 
burn pit, immediately east of the oil/water separator. During site visits by CH2M HILL, 
it was observed that crash-crew personnel had placed rocks and petroleum-absorbent 
socks in the runoff channel in an attempt to minimize erosion and capture any 
petroleum in runoff. It was also observed that the soils were stained in this area. 

O i w a t e r  Separator: An in-ground, rectangular concrete and steel oil/water separator 
constructed with the top surface at grade. The separator receives fire water contained 
within the burn pit, runoff captured in the trench drain, and runoff contained within a 
concrete pad beneath the waste JP-5 fuel tank (described below). The separator is 
approximately 5 ft wide, 10 ft long and 8 ft deep. The oil/water separator reportedly 
operated from 1985 to 1990, when effluent was discharged through a National Pollutant 
Discharge Elimination System (NPDES)-permitted outfall to a drainage swale located 
approximately 50 ft south of the oil/water separator (Halliburton NUS, June 1993). The 
separator's effluent pipe has been welded shut, and facilities maintenance personnel 
currently pump all liquids from the oil/water separator after training exercises or heavy 
rainfall and transport them to the Industrial Wastewater Treatment Plant (IWTP). 

Drainage Swale: A shallow earthen swale trending east to west located approximately 
75 ft south of Runway 28. In general, flow in the drainage swale is westerly, where it 
meets a more substantial drainage ditch that flows in the opposite direction 
approximately 300 ft west of the oil/water separator. Flow in the larger drainage ditch is 
directed immediately to the south and later to the east, eventually discharging into 
Hancock Creek, located approximately 700 ft east of Runway 28. It was observed during 
site visits that the drainage swale in the vicinity of Site 12 is typically dry from adjacent 
to the oil/water separator west to the larger drainage ditch when precipitation is not 
occurring. However, the portion of the drainage swale to the east of the separator was 
wet and somewhat marshy, indicating that the portion of the swale with the lowest 
surface elevation is located east of the separator. There is no outlet for the drainage 
swale to the east. 

Fuel Aboveground Storage Tank (AST): An approximately 8,000-gallon AST located 
approximately 200 ft west of the burn pit, is currently used to store waste JP-5 prior to 
use in the bum pit. Fuel is pumped from the tank to the burn pit through subsurface 
piping. The tank was reportedly installed in the early 1990s to replace an underground 
storage tank (UST). The AST sits on top of a concrete pad surrounded by a 2-ft concrete 
berm. A separate concrete truck pad with a 6-inch curb is located just north of the tank, 
to contain any spills from filling the tank. Both of the concrete pads associated with the 
tank drain through subsurface piping to the oil/water separator. 

The five historical burn pits are shown on Figure 4 and are described below. The historical 
burn pits are labeled as A, B, C, D, and E on Figure 4 for reference. 

Burn Pit A. This burn pit is located furthest east of the five historical bum pits. Records 
indicate that the pit was used from 1964 to 1970 for fire fighting/crash-crew training. 
During the 1999 RI field activities a surface soil sample was collected at the approximate 
center of this former burn pit. Results showed no organic constituents exceeding 
screening criteria; however, iron and mercury were detected at concentrations greater 
than the North Carolina Soil Screening Levels (NC SSLs) and arsenic was detected at a 



concentration greater than the USEPA Region I11 residential Risk-Based Concentration 
(RBC). 

Burn Pit B. This bum pit is located approximately 100 feet west of Burn Pit A (center of 
A to center of B). This burn pit was used for fire fighting/crash-crew training from 1978 
to 1981. During the 1999 RI field activities a groundwater sample was collected from a 
permanent monitoring well located just south (less than 40 feet) of the approximate 
center of the burn pit. Results showed one detected organic compound (heptachlor 
epoxide) exceeding the Federal Maximum Contaminant Level (MCL). The results 
showed the inorganics aluminum, arsenic, iron, and manganese exceeding screening 
criteria. Of the inorganics exceeding screening criteria, aluminum, iron, and manganese 
exceeded the North Carolina 2L (NC 2L) groundwater standard. 

Burn Pit C.  This burn pit is located approximately 100 feet west of the center of Burn Pit 
B and was utilized for fire fighting/crash-crew training during 1970. One surface soil 
sample was collected during the 1999 RI field activities. No organics exceeded screening 
criteria, although two inorganics (arsenic and iron) exceeded screening criteria. 

Burn Pit D. This burn pit is located approximately 200 feet west of the center of Burn 
Pit C and was in operation from 1978 to 1981 for fire fighting/crash-crew training. No 
previous sampling of soil or groundwater was conducted at the location of this former 
burn pit during the RI or previous investigations. This burn pit was the subject of the 
supplemental investigation activities described in this report. 

Burn Pit E. This burn pit is the most westerly of the historical burn pits and was 
operated from 1978 to 1981 for fire fighting/crash-crew training. No previous sampling 
of soil or groundwater was conducted at the location of this former burn pit during the 
RI or previous investigations. This burn pit was the subject of the SRI activities described 
in this report. 

Summary of Previous Investigations 
Several environmental investigations have been conducted at Site 12, beginning in 1991. The 
reports containing the detailed results of these investigations include: 

Resource Conservation and Recove y Act (RCRA) Facilities Investigation - 21 Units. Presents 
the results of soil, sediment, surface water, and groundwater sampling conducted in 
1991 (Halliburton NUS, June 1993). 

Technical Direction Memorandum - 10 Units, (addendum to RCRA Facility Investigation). 
Presents the results of soil, surface water, and groundwater sampling conducted in 1993 
(Halliburton NUS, August 1993). 

Geoprobe Site Check, Former UST Location 4182. Presents the results of soil and 
groundwater sampling conducted in 1996 (R.E. Wright Environmental, Inc., September 
1996). 

Final Remedial Investigation (RI) Report for Operable Unit 6, Site 12. Presents the results of 
soil, sediment, surface water, and groundwater sampling conducted in 1999 
(CH2M HILL, June 2005). 



A summary of previous investigation results is provided below, organized by media. All 
sample locations and results are given in the Final RI Report. The sample locations are 
shown on Figures 5-1 through 5-9 of that report and the sampling results are shown on 
Tables 5-1 through 5-14 of the Final RI Report. 

Surface and Subsurface Soil 

- Antimony, cadmium, and chromium were detected in surface soil during the 1999 RI 
field activities at concentrations posing a potential risk to future residential 
receptors. Cadmium was also detected at concentrations in soil greater than the 
NC SSL, but it was not detected in groundwater. 

- Total petroleum hydrocarbon (TPH) contamination up to 1,220 milligrams per 
kilogram (mg/kg) was detected in near-surface soils (depths of 0.5 to 1 ft bgs) near 
the south edge of the runway. The source of this contamination is assumed to be 
surface runoff from the crash-crew training area. 

- TPH contamination up to 410 mg/kg was detected in subsurface soils at depths of 
5 to 6 feet near the oil/water separator and former UST location. This may have 
resulted from downward migration of the near-surface TPH contamination 
documented in this same area, or possibly from a release from the oil/water 
separator and/or the former UST. 

- One surface soil sample (012SOll) was collected from 0 to 3 inches below ground 
surface (bgs) and contained 24 mg/kg of TPH. The sample was obtained near a 
drainage swale sediment sampling location (012SD01) that contained relatively high 
levels of TPH. The sample more likely reflects sediment than soil contamination. 

- Little or no contamination was detected in surface soils (0 to 3 inches bgs) at most 
locations away from the south edge of the runway, indicating that the lateral extent 
of surface soil contamination from runoff is limited. 

- No TPH contamination was detected in subsurface soil beneath the runway at 
monitoring well location 012GW04. This monitoring well appears to be located 
directly beneath Burn Pit D, as identified on historical aerial photographs. 

- Apparent staining of surface soil was observed during recent site visits in a runoff 
channel near the oil/water separator. This runoff channel is directed toward the 
drainage swale south of the runway. 

Sediment and Surface Water 

- No further evaluation of surface water and sediment was recommended by the 2002 
Draft Final RI based on the results of the field investigation. 

- TPH contamination up to 150 mg/kg and oil and grease contamination as high as 
1,330 mg/kg were detected in drainage swale sediments southwest of the former 
bum pit. The source of this contamination is assumed to be surface runoff from the 
crash-crew training area or previous discharges from the former oil/water separator 
outfall. 



- No contamination was detected in drainage swale sediments downstream (west) of 
the above locations. 

- TPH contamination was detected in one surface water sample (012SW02) 
downstream from the Site 12 drainage swale. However, site visits conducted by 
CH2M HILL indicated that surface water flow at this location is primarily from 
offsite, except during and shortly after precipitation events. 

Groundwater 

- The 2002 Draft Final RI (CH2M HILL) concluded that arsenic, Aroclor 1248, iron, and 
heptachlor epoxide were the only constituents in groundwater that were identified 
as posing a potential risk to human health or the environment. The results of the 
pesticide detection were determined to be unreliable due to the low-level detections. 
Iron was present at levels that will affect only the aesthetic quality of the 
groundwater, but not pose a human health risk. 

- Low concentrations of oil and grease were detected in two monitoring wells north 
and south of the former burn pit at a maximum concentration of 6.5 milligrams per 
liter (mg/L). No volatile organic compounds (VOCs), semi-volatile organic 
compounds (SVOCs), or other petroleum hydrocarbon contamination was detected 
in groundwater samples. If sigruficant petroleum hydrocarbon groundwater 
contamination exists at the site, it is likely to be localized in extent. 

- Concentrations of metals were higher in downgradient wells (012GW02 through 
012GW04) than in upgradient well 012GW01, suggesting that the downgradient 
wells have been affected by the site. 

- Arsenic, iron, manganese, and mercury were detected in unfiltered samples from 
one or more monitoring wells at concentrations exceeding MCAS Cherry Point 
background concentrations and one or more regulatory standards or screening 
criteria. Similar concentrations of arsenic, iron, and manganese were also found in 
filtered samples, but mercury was not detected in the filtered samples. 

- A number of pesticides and one polychlorinated biphenyl (PCB), Aroclor 1248, were 
detected at the temporary monitoring well location (012TW01) during the 1999 RI 
field activities. All of the results at this location were low-level detections at 
estimated concentrations. 



3. Field Investigation 

The SRI activities for Site 12 included soil and groundwater sampling beneath the former 
burn pit areas D and E that were not sampled during earlier RI field activities. All field 
investigation activities were performed in accordance with the Work Plan for OU6 (CH2M 
HILL, January 1999) as well as the Master Field Sampling Plan for MCAS Cherry Point, North 
Carolina (Brown and Root Environmental, Inc., April 1998), except where indicated in this 
report. 

This field investigation was completed utilizing two separate mobilizations. Mobilization 
(MOB) 1 in October 2003 involved the collection of two subsurface soil samples beneath the 
two western-most former burn pits (Burn Pit D and Burn Pit E) at Site 12 and three Direct 
Push Technology (DPT) grab groundwater samples taken from beneath Burn Pits D and E 
and the former location of temporary monitoring well 012TW01 (Figures 4 and 5). This 
mobilization was completed to satisfy the scope outlined in the Draft Supplemental Site 
Investigation Plan for OU6, Site 12, MCAS Cherry Point (AGVIQ/CH2MHILL JV I, July 2003). 
Upon receipt of the analytical results from MOB 1, it was determined by the Cherry Point 
Tier 1 Partnering Team that mobilization for an additional sampling event would be 
necessary to delineate the horizontal and vertical extent of SVOC contamination beneath the 
Burn Pit E (Figure 5). MOB 2 was completed in February 2004, and involved the collection of 
subsurface soil and groundwater beneath Burn Pit E at Site 12 (Figures 4 and 5). 

Mobilization 1 

3.1.1 Soil Sampling 
A surface soil sample (just beneath the asphalt runway surface) was collected at the 
approximate center of each of the two former bum pits. The sample locations were based on 
historical aerial photographs that showed the former burn pit locations (Figures 4 and 5). In 
addition, a subsurface soil sample was collected from 5 to 6 feet below ground surface 
(ft bgs) at Burn Pit E due to odor and staining observed during screening of soil cores. Each 
surface soil sample was collected from the upper 12-inch interval just below the bottom of 
any surface cover material (i.e., concrete/asphalt runway surface). Table 1 lists the sample 
name, depth interval, evidence of contamination, and general soil type for samples 
collected. 

The soil samples were collected by advancing an acetate-lined DPT sampling tool to the 
desired depth. After the tool was removed from the subsurface, the acetate sleeve was 
opened and the VOC sample was collected from the soil core using an Encore@ sampling 
device. The lithology was visually characterized and the remaining sample interval material 
was homogenized and placed in the appropriate laboratory-provided sample container(s) 
for the analysis of SVOCs and PCBs. 

One subsurface soil sample was collected at Bum Pit E because a black staining and what 
appeared to be a weathered petroleum-like substance was present in the bottom 
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1 to 2 inches of soils located at this sample interval. The black stained soils were 
accompanied by a "petroleum-like" odor observed when inspecting the soil cores. The 
predominately sandy soils located at the 5 to 6 ft bgs interval are underlain by a fine 
sandy/silty clay layer less than approximately 4 inches in thickness at the sample location. 
The subsurface sample was collected in the same manner as the surface soil samples. 

All soil samples were analyzed for VOCs by USEPA Method 8260, SVOCs by USEPA 
Method 8270, and PCBs by USEPA Method 8082. Analytical soil sampling results are 
presented in Section 4. Raw analytical data and statistical results are included in Appendix 
A of this report. 

3.1.2 Groundwater Sampling 
Three groundwater samples were collected at Site 12 during MOB 1. One sample was 
collected in the same location as the former temporary well 012TW01 (Figure 4). In addition, 
groundwater samples were collected beneath the approximate center of Bum Pit D and 
Burn Pit E, at the same locations as the soil samples described above (Figure 5). 

All groundwater samples were collected from a depth of approximately 10 ft bgs, which is 
the middle of the screened depth interval for former temporary monitoring well 012TW01. 
DPT methods were used to perform the groundwater sampling by advancing a stainless 
steel groundwater sampling tool to the desired depth, followed by thorough purging, 
collection of groundwater quality parameters, and sample collection from within the DPT 
groundwater sampling tool using a low-flow sampling technique and disposable sampling 
equipment. The VOC samples were collected first, using the "straw method," followed by 
the collection of the sample for analysis of SVOCs using a peristaltic pump. 

The samples were analyzed for VOCs by USEPA Method 8260, SVOCs by USEPA Method 
8270, and PCBs by USEPA Method 8082. Analytical groundwater sampling results 
exceeding screening criteria are presented in Section 4. Raw analytical and statistical results 
are included in Appendix A of this report. 

Mobilization 2 
Based on the results of MOB 1 it was determined that a second sampling phase would be 
necessary to define the extent of SVOC contamination in the vicinity of Burn Pit E. The first 
phase of sampling showed a visually identifiable material at approximately 5 to 6 ft bgs that 
could be a potential source of SVOCs detected in groundwater. 

The goals of the second mobilization were to thoroughly define the extent of soil 
contamination both vertically and horizontally using visual identification and chemical 
results and to determine the extent of impacts to groundwater. In addition, a better 
understanding of geologic conditions at the site needed to be obtained to determine if the 
clay layer, located just below the potential contaminant source layer, was continuous or 
intermittent beneath Burn Pit E. 

3.2.1 Soil Sampling 
Twenty-nine subsurface soil cores in the vicinity of the Burn Pit E were collected and 
screened during MOB 2 (Figure 6). Twenty-seven samples for laboratory analysis of SVOCs 
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were collected from those cores. The samples were collected between 1 and 8 ft bgs 
depending on visual and/or photoionization detector (PID) reading. Three cores 
(SB22, SB23, and SB24) were sampled at two different depth intervals. In general, visual 
evidence of contamination was observed above a silty-to-sandy clay layer varying in depth 
from 4 to 6 ft bgs. Table 1 lists the sample names, depth interval, evidence of contamination, 
and general soil type of each sample. 

The soil samples were obtained by advancing an acetate-lined DPT sampling tool to the 
desired depth. After the tool was removed, the acetate sleeve was split open. The lithology 
was visually characterized, and the sample interval material was homogenized and placed 
in the appropriate laboratory-provided sample container(s). 

One-foot sample cores for homogenization and analysis were selected by first collecting 
continuous soil cores from the ground surface below the surface cover material 
(asphalt/concrete) to the water table. The continuous cores were then screened visually and 
with a PID every 6 to 12 inches, and a 1-foot section was selected for analysis. If no obvious 
signs of contamination (visual, odor, PID) were present, the investigation focused on the soil 
directly above the clay layer, which was typically located between 5 to 6 ft bgs. 

All soil samples were analyzed for SVOCs by USEPA Method 8270. Results are presented in 
Section 4, and raw laboratory results and statistics are included in Appendix A of this 
report. 

3.2.2 Groundwater Sampling 
A total of 13 grab groundwater samples were collected during MOB 2 to delineate the 
horizontal extent of SVOC constituents in the groundwater beneath Burn Pit E. Figure 7 
shows the MOB 2 groundwater sampling locations, in addition to the location of the MOB 1 
groundwater sample (012GW05-1216). The samples were collected from 12 to 16 ft bgs at all 
locations except GW06. The sample at GW06 was collected from the 10 to 14 f t  bgs interval. 
The water table was typically encountered between 8 to 11 ft bgs. 

DPT methods were used to perform the groundwater sampling by advancing a stainless 
steel groundwater sampling tool to the desired depth, followed by thorough purging, 
collection of groundwater quality parameters, and sample collection from within the DPT 
groundwater sampling tool using a low-flow sampling technique and disposable sampling 
equipment. 

The samples were analyzed for SVOCs by USEPA Method 8270. Analytical groundwater 
sampling results that exceeded screening criteria are presented in Section 4 and are shown 
on Figure 7. Raw analytical and statistical results are included in Appendix A of this report. 

3.3 Field Sampling Protocols, Laboratory Protocols, and Data 
Management 
Standard operating procedures for various field activities are described in the Master Field 
Sampling Plan (FSP) for MCAS  Cherry Point, North Carolina (Brown and Root Environmental, 
Inc., April 1998) which is referred to in the following paragraphs as the Master FSP. 
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3.3.1 Decontamination Sampling Equipment 
All equipment involved in field investigation activities was decontaminated upon arrival to 
the site, between sampling or borehole locations, and at the conclusion of investigation 
activities. Details on procedures for decontamination can be found in Section 2.14 of the 
Master FSP. 

3.3.2 Utility Clearance 
All proposed subsurface sampling points were cleared for subsurface utilities by a utility 
locating subcontractor. 

3.3.3 Sample Handling 
Sample handling includes the field-related considerations regarding field sample 
documentation, nomenclature, packaging, shipping and custody. Sample handling and 
custody procedures are described in Sections 2.10 and 2.11 respectively, of the Master FSP 
and Section 4.0 of the Master Quality Assurance Plan for MCAS Chery Point, North Carolina 
(Brown and Root Environmental, Inc., April 1998). 

3.3.4 Investigation-Derived Waste (IDW) Handling 
Four types of potentially contaminated wastes were generated during the investigation: 
(1) personal protective equipment (PPE) and acetate liners from the soil cores; (2) fluids 
from the decontamination of the direct-push equipment and sampling tools and equipment; 
(3) purge water from the well development and groundwater sampling; and (4) incidental 
soils remaining from DPT soil cores. PPE, acetate liners, and other disposable material from 
soil and groundwater sampling were disposed of as ordinary trash. All fluids from 
decontamination, well development, and groundwater purging/sampling were contained 
and disposed of at the Air Station IWTP. Any incidental soil remaining from sampling 
activities was returned to the borehole from which it was obtained. Further details on 
procedures for the handling and disposal of these materials can be found in Section 2.15 of 
the Master FSP. 

3.3.5 Surveying 
The locations of direct-push soil and groundwater samples collected as part of this field 
investigation were surveyed for horizontal control using a Trirnble Pro-XRS Geographical 
Positioning System (GPS) unit. 

3.3.6 Sample Analysis 
CH2M HILL was responsible for tracking samples and obtaining analytical results from the 
laboratory. The samples were analyzed by an offsite laboratory with full documentation 
using USEPA-approved SW-846 methods. Analyses included the proper ratio of field 
quality control (QC) samples recommended by Naval Facilities Engineering Service Center 
(NFESC) guidance for the data quality objectives (DQOs). 

All analyses of soil and groundwater samples were conducted at a subcontracted laboratory 
that fulfills all requirements of the U.S. Navy's quality assurance/quality control (QA/QC) 
program manual and USEPA's contract laboratory program (CLP). A signed certificate of 
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analysis was provided with each laboratory report, along with a certificate of compliance 
certifying that all work was performed in accordance with the applicable Federal, State, and 
local regulations. All analyses were performed following the highest level of Navy 
guidance. 

In addition to regular calibration of field equipment and appropriate documentation, QC 
samples were collected or generated during environmental sampling activities. These QC 
samples include field duplicates, trip blanks, equipment rinseate blanks, 
matrix spike/matrix spike duplicates (MS/MSD), and field blanks. QC samples were 
collected for all analytes and media that were submitted to the analytical laboratory. 



4. Summary of Results 

This section discusses the analytical results of the sampled soil and groundwater at OU6, 
Site 12. The discussion summarizes the management and evaluation of laboratory analytical 
data for all media sampled during the investigation and presents the results of the sampling 
activities. A detailed discussion of the sampling procedures and field activities is presented 
in Section 3 of this document. 

Data Management and Evaluation 
This section presents information on the management and evaluation of analytical data 
collected during the investigation, including data tracking and validation, non-site-related 
analytical results with respect to laboratory contaminants, and the Federal and State 
standards and criteria used to evaluate the analytical results. 

4.1 .I Data Tracking and Validation 
The management and tracking of data from the time of field collection to receipt of 
validated electronic analytical results is of primary importance, and reflects the overall 
quality of the analytical results. Field samples and their corresponding analytical tests were 
recorded on chain-of-custody forms for submission to the laboratory. Upon receipt of the 
samples by the laboratory, a comparison to the field information was made to determine if 
each sample was analyzed for the correct parameters. In addition, a check was made to 
ensure that the proper number of QA/QC samples was collected for each media and for 
each sampling episode. QA/QC samples include field blanks, equipment blanks, trip 
blanks, duplicates, MS/MSD samples, and laboratory blanks. 

A complete set of the raw analytical data and statistical results are provided in Appendix A 
of this report. Analytical data reports for the MOB 1 were submitted to an independent data 
validation subcontractor for third-party data validation. Data reports were submitted in 
hard copy and electronic versions. Electronic versions were specifically formatted for 
download into the CH2M HILL master environmental database. Validation procedures 
established by the National Functional Guidelines for Organic (USEPA, 1994) and Inorganic 
Analyses (USEPA, 1993), as modified by USEPA Region 111, were used during the validation 
process. These steps (third party validation and electronic data handling) serve to reduce 
inherent uncertainties associated with data authenticity and usability. Appendix B of this 
report contains the data validation reports. 

4.1.2 Data Qualifiers 
Data qualified with a "J" flag indicate that the values were estimated. 

Data qualified with a " K  indicate that the analyte is present. The reported value may be 
biased high and the actual value is expected to be low. 

Data qualified with an "R" indicate the result is unreliable. 
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Data qualified with a "U" indicate that the analyte was not detected and the associated 
number indicates the approximate sample concentration necessary to be detected. 

Data qualified with a "UJ" indicate that the analyte was not detected and the 
quantitation limit may be inaccurate or imprecise. 

4.1.3 Evaluation of Non-Site-Related Analytical Results 
Some of the organic constituents detected in groundwater at Site 12 may be attributed to 
non-site-related conditions or activities, such as laboratory contaminants. A discussion of 
non-site-related analytical results is provided in the following subsections. 

4.1.3.1 Laboratory and Sampling Blank Contamination 
Some chemical compounds detected in field samples may have been introduced during field 
sampling, transportation to the analytical laboratory, or during laboratory procedures. A 
variety of blank samples containing pure water is used in the QA process to determine 
which of the contaminants may not be attributable to the field sample. A field blank is 
collected to account for ambient conditions during sample collection. A rinseate blank is 
used to determine if the equipment used to collect the samples (e.g., groundwater sampling 
tools, acetate sleeves, and sample containers) was adequately cleaned. A trip blank is used 
to ascertain if volatile compounds were introduced during packing or shipping. 

Common laboratory contaminants that can be introduced during the analytical process are 
acetone, 2-butanone, methylene chloride, and common phthalate contaminants. The 
laboratory includes a method blank in each batch of twenty samples analyzed to verify 
instrument cleanliness and function. 

When sampling or laboratory blank samples are found to contain contaminants, each of the 
field samples that are associated with that blank and that contain similar concentrations are 
qualified during data validation with a " B  for that compound. A "B" qualifier means that 
the compound may not be attributed to the site at that sample location. For example, if 
acetone is found in a field blank at a concentration of 5 micrograms per liter (pg/L), an 
acetone concentration of 50 pg/L or less in any sample from the group associated with that 
blank would be given a "B" flag. 

4.1.4 Regulatory and Risk-Based Standards and Screening Criteria 
Analytical results for all media were compared against a variety of regulatory and risk-based 
standards or criteria. The screening criteria are identified below, according to each media. 

Soil 

- USEPA Region IX Preliminary Remediation Goals (PRGs) for industrial soils 
- NC SSLs for the protection of groundwater 

Groundwater 

- National Primary Drinking Water Regulations (NPDWR): MCLs and Secondary 
Maximum Contaminant Levels (SMCLs) 

- NC 2L Groundwater Standards 
- USEPA Region IX PRGs for tap water 



M U M M A R Y  OF RESULTS 

4.2 Summary of Analytical Results 
Within the investigation report text, data are summarized and presented by groups of 
samples that represent the soil and groundwater concentrations in OU6 samples. The tables 
and figures presented in this section are generally focused on results exceeding one or more 
regulatory screening criteria. Raw analytical and statistical results for all media are 
presented in Appendix A of this report. 

4.2.1 Soil 
Table 2 presents surface and subsurface soil detected analytes and screening criteria 
exceedances. Analyses for VOCs, SVOCs, and PCBs were performed on soil samples 
collected at the Bum Pits D and E during MOB 1 to fill data gaps identified from the earlier 
OU6, Site 12 RI fieldwork. 

All VOCs and SVOCs detected in the surface soil samples were present at low 
concentrations (qualified with a 'J' as estimated concentrations below the quantitation or 
reporting limit) and none of the detected analytes exceeded screening criteria. PCBs were 
not detected in any soil samples. 

VOC detections in subsurface sample 012SB20-0506, collected at a depth of 5 to 6 feet 
beneath Burn Pit E during MOB 1, were generally below screening criteria. Only 
ethylbenzene was detected at a concentration above the NC SSL, although the quantitation 
was estimated (J-flagged). Since only one VOC was detected above screening criteria in soil, 
and since no VOCs were detected above screening criteria in groundwater, MOB 2 samples 
were not analyzed for VOCs. Rather, MOB 2 focused on the nature and extent of SVOC 
contamination at Site 12. 

SVOCs were detected in 19 of the 27 subsurface samples collected beneath Burn Pit E during 
MOB 2, as well as the single subsurface sample collected during MOB 1. Although a total of 
eight SVOCs were detected, naphthalene and 2-methylnaphthalene were the only 
compounds to exceed screening criteria. The NC SSL for naphthalene was exceeded in 14 
samples (12 sample locations), including both depths at two of the three multi-depth sample 
locations (012SB23 and 012SB24). 2-methylnaphthalene exceeded the NC SSL in 12 samples 
(11 sample locations) including both depths at 012SB24. The highest naphthalene 
concentration (10,800 pg/kg) was detected at 012SB28-0304 from 3 to 4 feet bgs. Other SVOC 
compounds detected in at least one sample included dibenzofuran, fluorene, 
bis(2-ethylhexy1)phthalate (BEHP), acenapthene, caprolactum, and 4,6-dinitro- 
2-methylphenol, although none of these concentrations exceeded screening criteria. 

SVOC results were used to delineate the horizontal and vertical extent of soil contamination 
in the vicinity of Bum Pit E. The results of the delineation are shown on Figure 6. 

4.2.2 Groundwater 
Table 3 presents detected groundwater analytes and screening criteria exceedances. 
Analyses for VOCs, SVOCs, and PCBs were performed on groundwater samples collected at 
OU6, Site 12 to fill data gaps identified from the initial RI investigation. During MOB 1, one 
VOC (ethylbenzene) was detected at one location (012GW05) at a concentration 
(1 J pg/L) that was below screening criteria. The SVOCs naphthalene and 2- 
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methylnaphthalene were also detected below screening criteria in the groundwater sample 
collected beneath Burn Pit E (012GW05). No PCBs were detected in any groundwater 
samples. 

Samples were not analyzed for VOCs during the MOB 2, because of the limited number of 
VOCs detected during MOB 1 in either soil or groundwater, and because no VOCs in 
groundwater exceeded screening criteria. MOB 2 focused on the nature and extent of SVOC 
contamination beneath Burn Pit E. One or more SVOCs were detected in 3 of the 13 
groundwater samples collected in the vicinity of Burn Pit E during MOB 2, as well as in the 
MOB 1 sample (012GW05). Three SVOCs were detected in exceedance of one or more 
screening criteria: 2-methylnaphthalene, naphthalene, and BEHP. The highest concentration 
of naphthalene (87.7 pg/L) was detected at 012GW10; this concentration exceeds the NC 2L 
groundwater standard and the Region IX tap water PRG. The maximum concentrations of 2- 
methylnaphthalene (42 pg/L at 012GW18), and BEHP (3.8 pg/L at 012GW06) also exceeded 
their respective NC 2L screening criteria. The groundwater sample locations and results 
shown in relation to the delineated area of SVOC soil contamination beneath Burn Pit E are 
presented in Figure 7. 

The results from the sampling of former temporary monitoring well 012TW01 (from the 
earlier 1999 RI sampling) are included in Table 5-9 of the Final RI Report. Temporary 
monitoring well 012TW01 had been installed and sampled during the initial RI at OU6, Site 
12 (Figure 4). A low level detection of Aroclor 1248 exceeding regulatory criteria was found 
in the groundwater sample collected at this location. During the SRI, an in-situ groundwater 
sample (012GW03) was collected at the same location (temporary monitoring well 012TW01 
had been abandoned) for analysis of VOCs, SVOCs, and PCBs to confirm previous results. 
No VOCs, SVOCs, or PCBs were detected in the confirmation sample. 

Hot SpotlPlume Delineation 

4.3.1 Soil 
Visual observations, PID field screening results, and analytical laboratory results were used 
to delineate the extent of SVOC contamination at Burn Pit E. Figure 6 shows the results of 
the horizontal delineation, which includes sample locations and results. Analytical samples 
were collected and the results evaluated against the NC SSLs to determine the maximum 
extent of SVOC contamination. Samples were collected in a pattern radiating outward from 
the center of the former bum pit, and the "no exceedance" boundary was determined. This 
boundary was based on analyticd results showing concentrations less than NC SSLs, and 
extends approximately 15 feet north, 25 feet east, 50 feet south, and 50 feet west of the center 
of the former burn pit. The boundary is elongated on the southeast side, likely due to 
horizontal (downgradient) migration. The majority of the contamination was detected 
analytically and observed visually at various depths between 2 and 6 ft bgs and appears to 
be situated in the vadose zone above a low permeability (silty to sandy clay) layer. At two 
locations near the center of the defined contaminant area, the naphthalene SSL was 
exceeded at two different sample intervals (covering approximately 2 vertical feet). The 
vertical (downward) migration of contaminants seems to have been impeded by the low 
permeability layer. The total horizontal area of the soil contamination is less than 6,000 
square feet. 
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4.3.2 Groundwater 
Groundwater analytical results do not show a defined groundwater plume or hot spot in the 
vicinity of Burn Pit E (see Figure 7). Groundwater samples were collected across the area 
beneath the former bum pit, including upgradient, downgradient, and lateral to the soil 
contaminant boundary. Of the 14 locations sampled at Burn Pit E, 3 locations showed SVOC 
exceedances of NC 2L groundwater standards, one location had two SVOCs at 
concentrations less than the screening criteria, and the remaining 10 samples contained no 
SVOCs. The 3 locations with SVOCs above screening criteria form a line trending east to 
west across the former bum pit location. The western-most groundwater sample had a 
BEHP detection exceeding the NC 2L standard, although this constituent does not appear to 
be a result of activities at Site 12. No BEHP was detected in overlying soil samples at this 
location, and this compound is a common laboratory contaminant at concentrations 
comparable to this result. The two eastern-most samples had exceedances of naphthalene 
and 2-methylnaphthalene, which are likely associated with overlying soil contamination. 
SVOCs were not detected in groundwater samples collected downgradient of these two 
samples, indicated that impact to the groundwater from Burn Pit E is limited in extent. 

Human Health Risk Assessment 
The following is a summary of the Human Health Risk Assessment (HHRA) conducted 
using the data from the SRI. As stated earlier, subsurface soil samples and groundwater 
samples were collected at Burn Pit E to fill data gaps that were identified following initial RI 
activities. 

Subsurface soil results were evaluated to identify potential risks to the future construction 
worker coming in contact with contaminants in soil during excavation activities. However, 
the groundwater samples could not be evaluated quantitatively, as the samples were 
collected using DPT. USEPA guidance does not allow the quantitative use of DPT 
groundwater sample results in risk assessments due to the potential for suspended solids to 
cause data quality concerns. DPT groundwater samples are considered "screening" level 
samples in terms of data quality. 

The subsurface soil samples from this investigation were analyzed for SVOCs because 
compounds from this analyte class were identified as having concentrations in exceedance 
of NC SSLs during the supplemental investigation. 

Chemicals of potential concern (COPCs) were selected for direct contact with soil by 
screening the maximum detected concentrations against the USEPA Region IX Residential 
Soil PRGs (USEPA, 2002). COPCs were selected for inhalation of volatiles/fugitive 
emissions from soil by screening the maximum detected concentrations against USEPA 
Region IX Residential Soil (inhalation) PRGs (USEPA, 2002). PRGs have not yet been 
developed for two of the SVOCs detected at the site (Zmethylnaphthalene and 4,6-dinitro-2- 
methylphenol), although toxicity values for these chemicals are available through USEPA's 
Integrated Risk Information Systems (IRIS) and Provisional Peer-Reviewed Toxicity Values 
(PPRTV), respectively. As such, PRGs were developed for these constituents using the 
equations specified in the Region IX PRG User's Guide, Technical Background Document 
(USEPA, 2002). 
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The rationale for selection of potential receptors coming in contact with contaminants and 
the various pathways of exposure are described in Table 4. Two constituents, 2- 
methylnaphthalene and naphthalene exceeded 1/10 the value of the USEPA Region IX PRG 
in the initial screening of detected constituents against PRGs, and were carried forward 
through the remainder of the risk assessment process. The other site constituents were all 
detected at less than 1/10 the value of the USEPA Region IX PRG for residential soil, and 
were therefore screened from the risk assessment (Table 5). 

Exposure point concentrations (EPCs) for the COPCs were calculated according to 
guidelines specified in USEPA's Risk Assessment Guidance for Superfund (RAGS), Volume 
1, Human Health Evaluation Manual (Part A) (USEPA, 1989) and are summarized in Table 
6. In calculating risks to the construction worker potentially coming in contact with COPCs 
in subsurface soils at the site, exposures through incidental ingestion, dermal contact, and 
inhalation routes were considered. Exposure assumptions (Tables 7.1 and 7.2), contaminant 
intake rates and toxicity values recommended by USEPA (Tables 8.1 and 8.2), and cancer 
toxicity data (Tables 9.1 and 9.2) were evaluated and used to calculate non-cancer hazards 
(Tables 10.1 and 10.2). Estimation of cancer risks to construction workers potentially 
exposed to subsurface soil at the hotspot was unnecessary because none of the COPCs were 
carcinogenic in nature. 

The analysis indicated that the cumulative non-cancer risk (0.005) to the construction 
worker (Table 11) through the ingestion, dermal, and inhalation pathways is below 
USEPA's acceptable non-cancer Hazard Index (HI) of 1. Therefore, the subsurface soil 
beneath the historic burn pits does not pose a non-cancer hazard to construction workers 
that may be exposed to contaminants in this area. 



Conclusions and Recommendations 

Conclusions 
The confirmation groundwater sample collected at former temporary monitoring well 
location 012TW01 showed no impacts from VOC, SVOC, or PCB contaminants. Soil and 
groundwater samples collected beneath the eastern of the two former bum pits (Burn Pit D) 
addressed in this SRI showed no impacts from VOC, SVOC, or PCB contaminants. 

Soil and groundwater contamination was identified beneath Burn Pit E, the western of the 
two former burn pits addressed in this SRI. The conclusions drawn from these findings are 
summarized below. 

5.1.1 Burn Pit E Soil 
Surface soils at Bum Pit E showed no sigruficant contaminant impacts. However, the 
subsurface soil in this area has been impacted by VOCs and SVOCs. One VOC was detected 
at an estimated concentration above NC SSLs in one sample, indicating a very limited extent 
of VOC impact. SVOCs in soil were detected over a larger area, delineated during MOB 2. 
The area of SVOCs exceeding SSLs extends approximately 15 feet north, 25 feet east, 50 feet 
south, and 50 feet west of the center of the former burn pit, identified by sample 012SB20. 
The majority of the contamination was detected analytically and visually in a depth interval 
from 2 to 6 ft bgs and appears to be situated in the vadose zone above a low permeability 
(silty to sandy clay) layer. The vertical (downward) migration of contaminants seems to 
have been slowed by this layer. The water table was observed between 8 to 11 ft bgs. The 
total area of impacted soil is approximately 6,000 square feet in size. 

Naphthalene and Zmethylnaphthalene constitute the majority of SVOC subsurface soil 
contamination beneath Burn Pit El and are the only SVOCs exceeding NC SSLs. The 
presence of these compounds in the subsurface appears to be consistent with what would be 
expected from a highly weathered fuel product associated with historical bum pit/fire- 
fighting activities in this area. 

5.1.2 Burn Pit E Groundwater 
Groundwater analytical results do not indicate a defined groundwater plume or hot spot in 
the vicinity of Bum Pit E, although groundwater has been impacted by the soil 
contamination described above. Fourteen locations were sampled, and three locations 
showed SVOC exceedances of NC 2L groundwater standards while the other 11 locations 
had no SVOC detections. The three exceedance locations trend east to west across the 
former burn pit. The western-most groundwater sample had a BEHP detection exceeding 
the NC 2L standard; however, this common laboratory contaminant does not appear to be 
associated with soil contamination in the area. The concentrations of naphthalene and 2- 
methylnaphthalene in the two eastern samples exceeded NC 2L standards, and are 
consistent with the overlying soil contamination. Groundwater samples collected 
downgradient of the soil hotspot showed no SVOC contamination. 
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5.2 Recommendations 
Based on the conclusions outlined above, the following recommendations are presented: 

No further investigation is necessary to characterize the impacted area beneath 
Burn Pit E or to allow completion of the RI Report for OU6, Site 12. 

This SRI should be included in the OU6, Site 12 RI Report as an Appendix. Preparation 
of a Feasibility Study (FS) Report addressing Burn Pit E should commence and the 
following should be considered: 

- Monitoring of groundwater upgradient and downgradient of Burn Pit E. 

- Development of potential site-specific SSLs based on actual soil physical and 
chemical properties to see if soil remediation is warranted and if so, to determine the 
horizontal and vertical extent of soil to be remediated. 

- Evaluation of alternatives for the potential remediation of the soils beneath 
Burn Pit E (e.g., removal, in-situ treatment, etc.). 
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Tables 



Table 1 
Soil Sampling Summary 

OU 6, Site 12 
MCAS Cherry Point, NC 

Notes: 

All samples from Burn Pit E except 012SS19-0001 

bgs - below ground surface 

MOB 1 - First mobilization, October 2003 

MOB 2 - Second mobilization, February 2004 

USCS - Unified Soil Classification System 

USCS Prefix: G = Gravel, S = Sand, M = Silt, C = Clay, 0 = Organic 

USCS Suffix: W = Well Graded, P = Poorly Graded, M = Silty, L = Clay, LL < 50%, H = Clay, LL > 50% 



Table 2 
Surface and Subsurface Soil Detects and Exceedances of Screening Criteria 

OU6 Site 12 
MCAS Cherry Point, NC 

Notes: 
All samples were collected at Bum Pit E with the exception of 012SS19-0001. 
Detections of a chemical are indicated in bold font. 
Detected concentrations that exceed one or more screening criteria are shaded. 
Sample 012SS20P-0001 is a duplicate sample for 012SS20-0001. 
(1) Indicates sample has exceeded the EPA Region IX PRGs for Industrial Soil 
(2) Indicates sample has exceeded the North Carolina SSL 
pglkg - micrograms per kilogram 
U - Compound not detected 
J - Analyte present, reported value is estimated 
NA - Not analyzed 
SSL - Soil Screening Level 
PRG - Preliminary Remediation Goal 
11--11 = No screening criterion available. 



Table 2 
Surface and Subsurface Soil Detects and Exceedances of Screening Criteria 

OU6 Site 12 
MCAS Cherry Point, NC 

Notes: 
All samples were collected at Burn Pit E with the exception of 012SS19-0001. 
Detections of a chemical are indicated in bold font. 
Detected concentrations that exceed one or more screening criteria are shaded. 
Sample 012SS20P-0001 is a duplicate sample for 012SS20-0001. 
(1) lndicates sample has exceeded the EPA Region IX PRGs for Industrial Soil 
(2) lndicates sample has exceeded the North Carolina SSL 
pglkg - micrograms per kilogram 
U - Compound not detected 
J - Analyte present, reported value is estimated 
NA - Not analyzed 
SSL - Soil Screening Level 
PRG - Preliminary Remediation Goal 
"--" = No screening criterion available. 



Table 2 
Surface and Subsurface Soil Detects and Exceedances of Screening Criteria 

OU6 Site 12 
MCAS Cherry Point, NC 

Notes: 
All samples were collected at Burn Pit E with the exception of 012SS19-0001. 
Detections of a chemical are indicated in bold font. 
Detected concentrations that exceed one or more screening criteria are shaded. 
Sample 012SS20P-0001 is a duplicate sample for 012SS20-0001. 
(1) Indicates sample has exceeded the EPA Region IX PRGs for Industrial Soil 
(2) Indicates sample has exceeded the North Carolina SSL 
pglkg - micrograms per kilogram 
U - Compound not detected 
J - Analyte present, reported value is estimated 
NA - Not analyzed 
SSL - Soil Screening Level 
PRG - Preliminary Remediation Goal 
"--" = No screening criterion available. 



Table 3 
Groundwater Detects and Exceedances of Screening Criteria 

OU6 Site 12 
MCAS Cherry Point, NC 

Notes: 
Detections of a chemical are indicated in bold font. 
Detected concentrations that exceed one or more screening criteria are shaded. 
(1) lndicates sample has exceeded the EPA Region IX PRGs for Tap Water 
(2) lndicates sample has exceeded the Groundwater MCLs 
(3) lndicates sample has exceeded the NC 2L Groundwater Standards 
pglL - micrograms per liter 
U - Compound not detected 
J - Analyte present, reported value is estimated 
MCL - Maximum Contaminant Level 
NA - Not analyzed 
PRG - Preliminary Remediation Goal 
SSL - Soil Screening Level 
- = No screening criterion available. 
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Table 3 
Groundwater Detects and Exceedances of Screening Criteria 

OU6 Site 12 
MCAS Cherry Point, NC 

Notes: 
Detections of a chemical are indicated in bold font. 
Detected concentrations that exceed one or more screenina criteria are shaded. - 
(1) Indicates sample has exceeded the EPA Region IX PRGs for Tap Water 
(2) lndicates samole has exceeded the Groundwater MCLs . . 

(3) lndicates sample has exceeded the NC 2L Groundwater Standards 
pglL - micrograms per liter 
U - Compound not detected 
J - Analyte present, reported value is estimated 
MCL - Maximum Contaminant Level 
NA - Not analyzed 
PRG - Preliminary Remediation Goal 
SSL - Soil Screening Level 
-- = No screening criterion available. 
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TABLE 4 

SELECTION OF EXPOSURE PATHWAYS 

MCAS Cheny Point OU6, Site 12, Hotspot 
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Scenario 

Timeframe 

Future 

Future 

Medium 

Groundwater 

Subsurface Mi l  

Exposure 

Medium 

Groundwater 

SubsurfaaceSoil 

Exposure 

Point 

Groundwater 

Air 

Subsurface Soil 

Air 

Receptor 

Population 

Construction Worker 

Construction Worker 

Construction Worker 

Construction Worker 

Receptor 

Age 

Adult 

Adult 

Adult 

Adult 

Exposure 

Route 

pJDDS",?fbn 
Ingestion 

Inhalation 

~ s ~ r ~ f ~ n  
Ingestion 

Inhalation 

On-Sitel 

Off-Site 

On-site 

On-site 

Onsite 

On-site 

On-site 

On-site 

Type of 

Analysis 

None 

None 

None 

Quant 

Quant 

Quant 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Groundwater samples were not evaluated quantitatively because they were collected 
using direct push techniques and might be of pow quality due to the presence of 
suspended solids 
Groundwater samples were not evaluated quantitatively because they were collected 
using direct push techniques and might be of poor quality due to the presence of 
suspended solids 
Groundwater samples were not evaluated quantitatively because they were collected 
using d~rect push techniques and might be of poor quality due to the presence of 
suspended solids 

Exposure to soil during construction activities 

Exposure to soil during construction activities 

Exposure to soil during construction activities 



TABLE 5 

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Cherry Point, Site I 2  (Hotspot In wastern portion of the sita) 

Notes: 

VOC data from MOB 1. SVOC results from MOB 2 SVOC delineation effort. 

(1) Minimumlmaximum detected concentmtion. 

(2) EPA Region IX Preliminaly Remediation Goals Table, October 2004, Residential Soil RBC 

CAS 

Number 

VOCs 

67641 

71432 

75150 

98826 

110827 

101x14 

108872 

s v o c s  

91576 

534521 

63329 

117817 

132649 

86737 

91203 

Definitions: NA = Not Available 

SQL = Sample Quantitation Limit 

COPC = Chemical of Potential Concern 

ARAWTBC = Applicable or Relevant and Appropriate RequirementKO Be Cc 

PRG for Naphthalene used as a sunugate for 2-methylnaphthalene NC SSL = Soil Screening Level, Migration to Groundwater 

Scenario Timeframe: Future 

Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Site Subsurface Soil 

(3) Rationale Codes Selection Reason: Above Screening Levels (ASL) Nodh Carolina Hazardous Waste Section (HWS) Soil Screening 

Chemical 

Acetone 

Benzene 

Carbon disulfide 

Cumene 

Cyclohexane 

Ethylbenzene 

Methylcyclohexane 

2-Methylnaphthalene 

4,EDinitro-2-methylphenol 

Acenaphthene 

bis(2-Ethylhexy1)phthalate 

Dibenzofuran 

Fluorene 

Naphthalene 

Maximum (1) 

Concentration 

140 

3 

0.8 

110 

65 

560 

140 

17100 

429 

129 

168 

578 

373 

10600 

Detection Limit Above Screening Levels (DLASL) - evaluated quantitatively in uncertainty analysis 

Deletion Reason: No Toxicity Information (NTX) 

Protective of Groundwater used for Drinking, 2003. 

J = Estimated Value 

Minimum (1) 

Concentration 

140 

3 

0.6 

110 

65 

560 

140 

263 

429 

71.5 

129 

113 

77.2 

136 

Maximum 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

Essential Nutrient (NUT) C = Carcinogenic 

Minimum 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Below Screening Level (BSL) N = Non-Carcinogenic 

Detection Limit Below Screening Levels (DLBSL) ND = Not Detected 

(4) PRG developed based on toxicity value published in EPA's Integrated Risk Information System (IRIS) for 2-methylnaphthalene. Provisional Peer Reviewed Toxicity Values (PPTRV) for 4,6-dinitro-2-methylphenol. and exposure 
assumptions specified in Region IX PRG Table Usets Guide (equation 4-2). 

Units 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 

pgkg 
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Location 

of Maximum 

Concentration 

012SB20-0506 

012SB20-0506 

012SB20-0506 

012SB20-0506 

012SB20-0506 

012SB20-0506 

012SB20-0506 

012SB24-0304 

012SB39-0203 

012SB34-0203 

012SB29.0304 

012SB280304 

012SB28-0304 

012SB280304 

Detection 

Frequency 

111 

1 1  1 

111 

111 

111 

111 

111 

14127 

1127 

3127 

6127 

6127 

5127 

16127 

Rangeof 

Detection 

Limits 

513 

513 

5-13 

513 

513 

513 

5-13 

10-3620 

5018100 

10-3620 

10-3620 

10-3620 

10-3620 

10-3620 

Concentration Screening (2) Potential Potential COPC Rationalefor (3) 

Used for Tomcity Value ARARKBC ARAWTBC Flag Contaminant 

Screening Deletion 

or Selection 

140 

3 

0.8 

110 

65 

560 

140 

17100 

429 

129 

168 

578 

373 

10800 

1,400,OM) N 

64 C 

36.000 N 

57,000 N 

14.000 N 

40,000 N 

260.000 N 

14,000 N 

611 N 

370.000 N 

3,500 C 

29.000 N 

270,000 N 

5,600 N 

2.810 

5.62 

4.940 

NA 

NA 

241 

NA 

1,720 

NA 

8.160 

NA 

NA 

44,300 

585 

NCSSL 

NC SSL 

NCSSL 

NC SSL 

NC SSL 

NCSSL 

NCSSL 

NCSSL 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

YES 

BSL (4) 

ASL 

BSL (4) 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

ASL 



TABLE 6 
MEDIUMSPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Cherry Point, Site 12 (Hotspot in Western Portion of  the Site) 

ll~cenario Timeframe: CurrentlFuture 1 

II Medium: Subsurface Soil 

Exposure Medium: Subsurface Soil 

l~xposure Point: Subsurface soil 1 

For duplicate results, the higher value was used in the calculations 

Chemical 

of 

Potential 

Concern 

2-Methylnaphthalene 

Naphthalene 

Full statistics for data induded in Appendix A. 
For nondetects, 112 sample quantitation limit was used as a proxy concentration. 

ProUCL, Version 2.1 used to determine distribution of data using the ShapireWilk W Test. ProUCL used to calculate RME EPC, following recommendations 
based on distribution and standard deviation in users guide (USEPA. April 2002. ProUCL. Version 2.1. Prepared by Lockheed Martin Environmental Services). 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data, H-Statistic (95% UCL-T); 
95% Chebyshev (MVUE) UCL (95% Cheb); 99% Chebyshev (MVUE) UCL (99% Cheb); 95% Chebyshev (mean-std) UCL (95% Cheb-m); 
97.5% Chebyshev (mean,std) UCL (97.5% Cheb-m); 99% Chebyshev (mean,std) UCL (99% Cheb-m); Mean of Log-transformed Data (Mean-T). 

Units 

uglkg 

uglkg 

(1) ShapimWilk W Test indicates data are log-normally distributed. 

(2) Shapim-Wilk W Test indicates data are normally distributed. 

(3) Shapiro-Wilk W Test indicates data neither log-normally or normally distributed. Use non-parametric RME EPC. 

(4) Shapiro-Wilk W Test indicates data fit both log-normal and normal distribution. Select distribution with higher W Test result. 

(5) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(6) Max value used because sample size is less than 5. 

N = Normal 

T = Log-Transformed 

NP = Non-Parametric 

Arithmetic 

Mean 

3.8E+03 

2.2E+03 

J - Analyte present. Reported value may or may not be accurate or precise. 

K = Biased High 

L = Biased Low 

MGIKG - micrograms per kilogram 
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95% UCL of 

Normal 

Data 

9.9E+03 

5.8E+03 

Maximum 

Detected 

Concentration 

1.7E+04 

l.lE+04 

Maximum 

Qualifier 

EPC 

Units 

uglkg 

uglkg 

Reasonable Maximum Exposure 

Medium 

EPC 

Value 

9.9E+03 

5.8E+03 

Central Tendency 

Medium 

EPC 

Value 

3.4E+03 

2.OE+03 

Medium 

EPC 

Statistic 

97.5%UCL-T 

97.5%UCL-T 

Medium 

EPC 

Rationale 

W-Test (3) 

W-Test (3) 

Medium 

EPC 

Statistic 

Mean-N 

Mean-N 

Medium 

EPC 

Rationale 

W-Test (3) 

W-Test (3) 



TABLE 7.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cherry Point, OU6 Site I 2  (Hotspot in Western Portion of the Site) 

Medium: Subsurface Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Site Subsurface Soil 

Receptor Population: Construction Worker 

EPA, 2001: Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dernlal Risk Assessment) Interim Guidance) 

For constituents with no specific values, used default volatile organics value of 20%, semi-volatile organics value of 10%. and Inorganics value of 1%. 

Exposure Route 

Ingestion 

Dermal 
Absorption 

Page I of 1 

(1) Professional Judgement based on construction activities that would occur 8 hrs per day for the RME and 112 of a day for the CT. Assumed exposure to open excavation would be 40 days 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN54011-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.603. 

EPA. 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPN60018-911011 B. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-951002Fa. 

Parameter 
Code 

CS 

IR-S 

EF 

ED 

CF3 

BW 

AT-C 

AT-N 

CS 

SA 

SSAF 

DABS 

CF3 

EF 

ED 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Ingestion Rate of Soil 

Exposure Frequency 

Exposure Duration 

Conversion Factor 3 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Chemical Concentration in Soil 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

Dermal Absorption Factor Solids 

Conversion Factor 3 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

mglkg 

mglday 

dayslyear 

years 

kglmg 

kg 

days 

days 

mglkg 

cm2 

mglcm2-day 

- 

kglmg 

dayslyear 

years 

kg 

days 

days 

RME 
Value 

see Table 6 

480 

40 

1 

0.000001 

70 

25,550 

365 

see Table 6 

5.300 

1 

chem speafic 

0.000001 

40 

1 

70 

25,550 

365 

RME 
Rationale1 
Reference 

EPA, 1991 

(1) 

EPA, 1991 

- - 

EPA. 1991 

EPA, 1989 

EPA, 1989 

EPA, 1992 

EPA, 1997 

EPA, 2001 

- - 
(1) 

EPA, 1991 

EPA. 1991 

EPA, 1989 

EPA, 1989 

CT 
Value 

see Table 6 

480 

40 

1 

0.000001 

70 

25.550 

365 

see Table 6 

2,000 

0.2 

chem spedfic 

0.000001 

40 

1 

70 

25,550 

365 

CT 
Rationale1 
Reference 

- - 
EPA, 1991 

(1) 

EPA. 1991 

- - 

EPA, 1991 

EPA, 1989 

EPA. 1989 

- - 
EPA, 1992 

EPA, 1992 

EPA, 2001 

- - 

(1) 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Intake Equation1 
Model Name 

Chronic Daily Intake (CDI) (mglkg-day) = 

CS x IR-S x EF x ED x CF3 x 1IBW x 11A 

CDI (mglkgday) = 

CS x SA x SSAF x DABS x CF3 x EF x 

ED x l B W  x llAT 



TABLE 7.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cherry Point, OU6 Site 12 

Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soil, OU6 

Receptor Population: Construction Worker 

Receptor Age: Adult 

(1) Professional Judgement based on construction activities that would occur 8 hrs per day for the RME and 112 of a day for the CT. 

(2) Calculated in Appendix G.3 section Generation of Fugitive Dust During Construction Activities. 

(3) Professional Judgement based on construction activities that would occur 8 hrs per day for the RME and 112 of a day for the CT. Assumed exposure to open excavation would be 40 days. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN54011-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening Guidance: Useh  Guide. OSWER. EPN540lR-961018. 

Exposure Route 

Inhalation 
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Parameter 
Code 

CS 

CA 

FDC 

VF 

IN 

ET 

EF 

ED 

BW 

AT-C 

AT-N 

Parameter Definition 

Chemical Concentration in Soil 

Chemical Concentration in Air 

Fugivite Dust Concentration in Air 

Volatilization Factor for volatile constituents 

Inhalation Rate 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

Units 

Wlkg 

mglm3 

m3/kg 

m3/kg 

m3/hour 

hrlday 

dayslyear 

years 

kg 

days 

days 

RME 
Value 

see Table 6 

modeled 

1.67E+06 

calc 

1.7 

8 

40 

1 

70 

25,550 

365 

RME 
Rationale1 
Reference 

- - 
- - 

(2) 

EPA. 1996 

EPA, 1997 

(1) 

(3) 

EPA, 1991 

EPA. 1991 

EPA, 1989 

EPA, 1989 

CT 
Value 

see Table 6 

modeled 

1.62E+06 

calc 

1.7 

4 

40 

1 

70 

25,550 

N A 

CT 
Rationale1 
Reference 

- - 
- - 
(2) 

EPA, 1996 

EPA, 1997 

(1) 

(3) 

EPA, 1991 

EPA, 1991 

EPA, 1989 

- - 

Intake Equation1 
Model Name 

Chronic Daily Intake (CDI) (mglkg-day) = 

CAx IN x ETx EF x ED x 11BWx IIAT 

CA (mglm3) = CS (IIFDC + INF)  



TABLE 8.1 

NONCANCER TOXICIN DATA -- ORAUDERMAL 

Cherry Point, Site 12 (Hotspot in Western Portion of Site) 

(1) USEPA (2000). Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual 

(Part E, Supplemental Guidance for Dermal Risk Assessment) Interim Guidance. 

(2) Followed methodology discussed in USEPA (2000). 

(3) For IRIS values, provided the date IRIS was searched. 

Chemical 

of Potential 

Concern 

Naphthalene 

2-Methylnaphthalene 

IRIS = Integrated Risk Information System 
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Chronic1 

Subchronic 

Chronic 

Chronic 

Oral RfD 

Value 

2.OE-02 

4.OE-03 

Oral RfD 

Units 

mglkgday 

mglkgday 

Oral to Dermal 

Adjustment Factor (1) 

5836-89% 

58%-89% 

Adjusted 

Dermal 

RfD (2) 

2.0E-02 

4.OE-03 

Units 

mglkpday 

mglkg-day 

Primary 

Target 

Organ 

Body Weight 

Pulmonary 

Combined 

Uncertainty/Modifying 

Factors 

3000 

1000 

Sources of RfD: 

Target Organ 

IRIS 

IRIS 

Dates of RfD: 

Target Organ (3) 

(MM/DD/YY) 

51712004 

5/7/2004 



TABLE 8.2 

NON-CANCER TOXICITY DATA -- INHALATION 

Cheny Point, Site 12 (Hotspot in Western Portion of the Site) 

NIA = Not Applicable 

(1) lnalation RfD =- lnhalation RfD X 20 m2/day x 1/70 kg 

Chemical 

of Potential 

Concern 

Naphthalene 

2-Methylnaphthalene 

(2) For IRIS values, provide the date IRIS was searched. 

IRIS = Integrated Risk Information System 

Chronid 

Subchronic 

Chronic 

N A 
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Value 

Inhalation 

RfC 

3.OE-03 

N A 

Units 

mg/m3 

N A 

Adjusted 

Inhalation 

RfD (1) 

9.OE-04 

N A 

Units 

mglkg-day 

NIA 

Primary 

Target 

Organ 

Nasal 

NIA 

Combined 

UncertaintyIModifying 

Factors 

3000 

NIA 

Sources of 

RfC:RfD: 

Target Organ 

IRIS 

NIA 

Dates (2) 

(MMIDDNY) 

5/7/2004 

NIA 







TABLE 10.1 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE FROM SUBSURFACE SOIL 
MCAS Cherry Point OU6 Site 12 (Hotspot in Western Portion of the Site) 
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Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Subsurface soil 
Receptor Population: Construction Worker 

Exposure 
Route 

Ingestion 

Dermal 

Chemical 
of Potential 

Concern 

2-Methylnaphthalene 
Naphthalene 

(Total) 

2-Methylnaphthalene 
Naphthalene 

(Total) 

1- 
(1) Speafy Medium-Specific (M) or Route-Speufic (R) EPC selected for hazard calculation. 

Medium 
EPC 
Value 

9.86E+03 
5.78E+03 

9.86E+03 
5.78E+03 

(2) Chronic. 

Intake 
(Non-Cancer) 

7.4E-06 
4.3E-06 

1 .lE-05 
6.2E-06 

Medium 
EPC 
Units 

uglkg 
uglkg 

uglkg 
uglkg 

Intake 
(Non-Cancer) 

Units 

mglkg-day 
mglkg-day 

mgtkg-day 
mglkg-day 

Route 
EPC 
Value 

9.86E+03 
5.78E+03 

9.86E+03 
5.78E+03 

Reference 
Dose (2) 

4.OE-03 
2.OE-02 

4.OE-03 
2.OE-02 

Route 
EPC 
Units 

uglkg 
uglkg 

uglkg 
uglkg 

EPC 
Selected 

for Hazard 
Calculation (I) 

M 
M 

M 
M 

Reference 
Dose Units 

mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

Reference 
Concentration 

N/A 
N'A 

NIA 
N'A 

Reference 
Concentration 

Units 

N/A 
NIA 

N'A 
N/A 

Hazard 
Quotient 

1.9E-03 
2.2E-04 
2.1E-03 

2.7E-03 
3.1 E-04 
3.OE-03 



TABLE 10.2 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE FROM AIR 

MCAS Cherry Point, OU6 Site 12 (Hotspot in Western Portion of the Site) 

Medium: Subsurface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from exposed soils, OU6 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route Route 

Route of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Inhalation BMethylnaphthalene 9.86E+03 II I 9.86E+03 uglkg 

Naphthalene I 5.78E+03 I I 5.78E+03 1 ug/kg 

(Total) I 

EPC Intake 

Selected (Non-Cancer) 

for Hazard 

Calculation (1) 

Reference Reference Hazard 

Concentration Concentration Quotient 

mglkg-day I NA ( mglkg-day I A I rngng; ( O.OE+OO 

mglkg-day 9.OE-04 mglkg-day 3.00E-03 8.2E-05 

Units Units 

(1) Specify Mediumspecific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Chronic. 

Total Hazard Index Across All ~x~-RouteslPathwaysm 

Page 2 of 2 

8.2E-05 



TABLE 11 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Polnt, W 6  Site 12 

Scenario Timeframe: Future 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Pulmanary HI = 

Total Body Weight HI = -1 
Total Nasal HI = n 

Page 1 of 1 
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012GW05 (Soil) 

Acetone 14 J pglkg 
Chloromethane 0.4 J pglkg 
Toluene 0.6 J pglkg r 
I svocs I - - - - -  

bis(2-ethylhexy1)phthalate 58 J pglkg 

012GW05 (Groundwater) 
vocs 
Ethylbenzene 

I 

1 J pg1L 
svocs - - - - -  

I 2-Methylnaphthalene 2 J p g l ~  
Naphthalene 2 J pglL 

Legend 
Soil and Groundwater Sampling Location 
Groundwater Sampling Location 

Figure 5 
Supplemental Remedial Investigation Sample Results 

Mobilization 1, Operable Unit 6, Site 12 
MCAS Cherry Point. North Carolina 

0 100 200 300 Feet - CH2MHlLl 







Appendix A 
Raw Analytical Results and Statistical Data 



Table A-1 
Subsurface Soil Statistics - Burn Pit E 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

Page 1 of 1 



Table A-2 
Raw Soil Analytical Results 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

NA - Not analyzed 
J - Reported value is estimated 
U - Analyte not detected 

Station ID 
Sample ID 
Sample Date 
Chemical Name 

Page I of 6 

0125019 

0125519-0001 
10121103 

6 

6 

6 

6 

6 
6 

6 

6 
6 

6 
6 

6 

6 

6 

2 

012SS20-0001 
1 012 1 103 

U 

U 
U 
U 

U 

U 

U 
U 

U 

U 
U 

U 

U 

U 

J 

0125821 

0125821-0203 
0210104 

0125020 

012SS20P-0001 
ppppp 

10121103 
ppppp 

13 

13 

13 

13 
13 

13 

13 

13 
13 

13 

13 
13 

13 

13 

32 
32 

32 

14 
13 

13 

13 

13 
13 

13 

13 
13 

13 - 
13 
13 

13 

13 
13 

13 

13 
13 

13 

13 

13 
13 

2 
13 

14 

14 

10 
6 

6 

6 

0125820-0506 
1 012 1 103 

U 
U 
U 

U 

U 

U 
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 

U 

U 
U 

U 

U 
U 

U 

u 
J 

U 

N A 

N A 

N A 
N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A - 
N A 

N A 

N A - 
N A 

N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 

N A , 

u 
U 

J 

U 

U 

U 

0125822-0203 
0211 0104 

5 

5 
5 

5 

5 
5 

5 

5 
5 

5 

5 

5 
5 

5 

13 

13 
13 

8 
5 

5 

5 

6 
5 

5 

5 
5 

5 
. - - - . , 
04~1 

- 

0128822 

0125822-0405 
021 0104 

U 
U 

U 

U 

U 
U 

U 
U 
U 

U 

U 
U 

U 

U 

U 
u 
U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

5 

5 

5 

5 

5 
5 

5 

5 
5 

5 

5 
5 

5 

5 

12 

12 
12 

140 

13 

13 
38 

13 

13 

13 
13 

0125823 

0125823-0304 0125823-0203 0125824-0304 
0211 0104 0210104 0210104 

U 

U 
U 
U 

U 

U 
U 
U 

U 

U 
U 

U 

U 
U 
U 

u 
U 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

NA 
N A 

N A 
N A 

N A 

N A 
N A 

J 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 
J 
U 

U 

U 

U 

U 

u 
J 

5 
6 

6 

6 
6 

6 -- 
0 5  

6 

6 

U 

U 

U 

U 
U 

U 

U 

0125825 

01258250304 
0210104 ---- 

0125824 
0125824-0405 

0210104 

~~~~~~ r 

N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

NA 
N A 

5 

5 

5 
5 

5 

5 
5 

5 
p-p-p-p-p- 

5 
5 

5 

D~chlorod~fluoromethane(Freon-12) 

Ethylbenzene 
Methyl acetate 

Methyl-tert-butyl ether (MTBE) 

Methylcyclohexane 
Methylene chlorlde 

Styrene 

Tetrachlomethene 
Toluene 

N A 

N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A - 
N A 

N A 
N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 

I 

N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

NA 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 

3 J 

U 

U 
U 

U 

U 

U 
U 

U 
U 
U 

u 

6 

6 

5 

6 

6 
6 

6 

6 

6 

2 
Tr~chloroethene 

Tr~chlorofluoromethane(Freon-I 1) 

Vlnyl chlonde 
Xylene, total 

CIS-I ,2-Dlchlomethene 
CIS-I ,3-Dlchloropropene 

trans-I ,2-Dlchloroethene 

trans-I ,3-Dlchloropropene 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

NA 

012SB26 

01258260304 
0210104 

N A 

5 

5 
5 

N A 
N A 

N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
-p-p-p-p-p 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

NA 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

U 

U 

U 

, 

0 6  J 

0 6  J 

0125827 

0128827-0203 
021 0104 

5 

5 

5 
16 

5 
5 

5 
5 

6 

6 

17 

6 
6 

6 

6 

N A 

N A 
N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

-.,. .. ,,,. ,, 

0 8  J 

N A 
N A 

N A 
- 

NA 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
NA 

U 

U 

U 
U 

U 

U 

U 
U 

U 

U 

U 

U 

U 

U 

U 

N A 
N A 

N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

0125828 

0125828-0304 
0210104 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A ----- 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

/- 

N A 

N A 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

5 

5 

5 

5 

r 

0125829 

012SB29-0304 
0210104 . 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A -- 
N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

U 

U 
U 

U 

5~ 

N A 

N A 
N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

NA r 

110 

N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A 
N A 

65 
5 

5 - 
560 

5 

5 

140 
5 

5 

5 
5 

5 

5 

5 
15 
5 

5 

5 
5 

N A 
N A 

N A 

N A 
N A 

N A 

N A 

N A 
N A 

N A 

N A -- 
N A 

- 

U 

U 

J 

U 

U 

J 

U 

U 

u 
U 

U 

U 

U 
U 

U 

U 
U 

U 

N A 

N A 
N A 

N A - 
N A 
N A 

N A 

N A 
N A 

N A 

N A 
N A 

N A 

N A 



Table A-2 
Raw Soil Analytical Results 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

NA - Not analyzed 
J - Reported value is estimated 
U - Analyte not detected 
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Table A-2 
Raw Soil Analytical Results 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

NA - Not analyzed 
J - Reported value is estimated 
U - Analyte not detected 
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Table A-2 
Raw Soil Analytical Results 

OU6, Site 12 Supplemental Remedial investigation 
MCAS Cherry Point 

NA - Not analyzed 
J - Reported value is estimated 
U - Analyte not detected 
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Table A-2 
Raw Soil Analytlcal Results 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Charry Point 

NA - Not analyzed 
J - Reported value is estimated 
U - Analyte not detected 
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Table Ad 
Raw Soil Analytical Results 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

Station ID 0125830 012SB31 012SB33 0128634 0128635 0125837 012SB38 012SB39 012SB40 012SB41 0125646 0125848 012SB49 012SB50 012SB32 
Sample ID 012SB30-0203 012SB31-0304 0128632-0304 012SB33-0304 012SB34-0203 012SB35-0102 012SB37-0304 012SB38-0102 012SB39-0203 012SB40-0203 012SB41-0102 012SB46-0405 0128848-0304 0128849-0304 0125850-0304 

Sample Date 021 0104 0211 0104 02/10/04 02/11/04 02/11/04 02/11 I04 02/11/04 02/11/04 02/1 1 I04 02/11 104 021 1/04 02/11 I04 0211 1/04 02/13/04 0211 3/04 

Chemical Name 

NA - Not analyzed 
J - Reported value is estimated 
U - Analyte not detected 

Page 6 of 6 



Table A 3  
Groundwater Statistics 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

vg/L - micrograms per liter 

AnalyteName s 
Volatile Organic Compounds (vglL) 

Ethylbenzene 

Semi-volatile Organic Compounds (pglL) 
2-Methylnaphthalene 
Naphthalene 

bls(2-Ethylhexy1)phthalate 

Page 1 of 1 

Detection 
Frequency 

1 - 3  

3 - 16 
3 - 16 
1 - 16 

Minimum Detected 
Concentration 

1 

2 

2 

3.8 

Maximum Detected 
Concentration 

1 

42 

87.7 

3.8 

SamplelD of 
Maximum Detected 

Value 

p p p p  

012GW05-1216 

012GW18-1216 
012GW10-1216 

012GW06-1014 

Mean Value 
(Norm) 

2 

8.9375 
14.2 

4.925 

Mean Value 
(Ln) 

0.61 0860 

1.804992 

1.898334 
, 1.592286 

Standard 
Deviation 

(Norm) 

0.866025 

11.462802 
25.884745 

0.300000 
- 

Standard 
Deviation (Ln) 

0.529021 

0.749742 

0.995341 

0.068609 



Table A 4  
Groundwater Raw Analytical Results 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

J - Value is estimated 
U - Not detected 
NA - Not analyzed Page 1 of 2 



Table A 4  
Groundwater Raw Analytical Results 

OU6, Site 12 Supplemental Remedial Investigation 
MCAS Cherry Point 

J - Value is estimated 
U - Not detected 
NA - Not analyzed 

Sample Date 
Chemical Name 

Hexachlorobenzene 
Hexachlorobutad~ene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
n-N~troso-dl-n-propylam~ne 
n-N~trosodlphenylam~ne 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

Page 2 of 2 

012GW06-1014 012GW07-1216 012GW08-1216 012GW09-1216 012GW10-1216 012GWll-1216 012GW12-1216 012GW12P-1216 012GW13-1216 012GW14-1216 012GW15-1216 012GW16-1216 012GW17-1216 012GW18-1216 
211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 211 2/04 

10 U 10 U 10 U 10 U IOU I O U [  10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U ---- ~~~~~~~ 

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U _ _ _ _ _ - - - -  10 U 10 u 
20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 

- 
10 u 1- 

10 U 10 U 10 U 10 U 87 7 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U ,  ~~~~~ 

10 u 10 u 10 U 10 U 10 u 10 U 10 U 10 U 

10 U 
10 U 
10 U 
10 U 
50 U 
10 U 
10 U 

ppppp 

10 U 

10 U 10 U 10 U 10 U 10 U 10 U 10 U 
~~~~~~~~ 

50 U 50 U 50 U 50 U 50 U 50 U 50 U 
10 U 10 U 10 U 10 U 10 U 10 U 10 U ~~-~~~~~~ 
10 U 10 u 10 U 10 U 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 10 U 10 U 10 U 

10 U 
50 U 
10 U 
10 U 
10 U 

10 U 
10 U -- 
10 U 

p p p  

10 U 
50 U 
10 U 

10 U 
10 U ,  
10 U 
10 U 
50 U 
10 U 

10 u 10 U 10 U 

10 U 
10 U 
10 U 
10 U 
50 U 
10 U 

10 U 10 U 10 U 10 U 10 U 
- 10 U 10 U 

10 U 
10 U --- 
10 U 
10 U 
50 U 
10 U --- 

72 5 
10 u 
10 U 
10 U 
50 U 
10 U 



Appendix B 
Mobilization 1 Validation Report 



Environmental Data Management 
& Chemistry Consulting Services 

December 12,2003 

Adrienne Jones 
CH2M HILL, Inc. 
5700 Thurston Ave, Suite 120 
Virginia Beach, VA 23455 

Subject: Data Validation Services for the MCAS Cheny Point-OU6 (Site 12) Samples. Contract No. 
N62470-02-D-3052; TO#0007. 

Dear Ms. Jones, 

Enclosed please find the data validation package for TO #0007 - MCAS Cherry Point-OU6 (Site 12) 
samples. A copy of the validated database file in MS-Excel file format has been e-mailed to your attention. 
The data field [DV-Qual] and [DV-Qual-Code] has been updated with the validation qualifiers. 

This report includes Sample Delivery Group (SDG) 1 172 and includes data from Compuchem Laboratory 
work group number 1 172 and 1 177. 

Please call me at (414) 475-5503 if you have any questions or need additional information. 

Sincerely, 

Christopher Ohland 
Senior Environmental Chemist 

Enclosures 
CMO/kk 

2262 N 71 ST, STE 100 Tel: (414) 475-5503 
Wauwatosa, WI 53208 Fax: (603) 947-625 1 

cjohland@rnyexcel.corn 



Data Validation Report 
MCAS Cherry Point-OU6 (Site 12) Sampling 

December 12,2003 
Revision 0 

Prepared For CH2MHlLL 
Navy Clean Prime Contract No. 

AqviqlCH2M HILL JV I Contract, TO#0007 

Prepared by E-Data, Inc. 
101 North Street, 2nd Floor 

Ocean City, NJ 08226 



Data Validation Reference Package 

Acronyms and Abbreviations 
AA 

AOB 

APO 

BFB 

BNA 

CADRE 

CARD 

CCB 

ccv 
CF 

CLP 

COC 

CRDL 

CRQL 

cv 
%D 

DFTPP 

DQO 

DV 

DUP 

ECD 

ElCP 

EPA 

GC 

GSlMS 

GPC 

ICB 

ICP 

ICS 

Atomic Absorption 

Analytical Operations Branch 

Administrative Project Officer 

Bromofluorobenzene 

Base-neutrallacid 

Computer Aided Data Review and Evaluation 

CLP Analytical results database 

Continuing Calibration Blank 

Continuing Calibration Verification 

Calibration Factor 

Contract Laboratory Program 

Chain-of-Custody 

Contract Required Detection Limit 

Contract Required Quantitation Limit 

Coefficient of Variation 

Percent Difference 

Decafluorotriphenylphosphine 

Data Quality Objective 

Data Validation 

Duplicate 

Electron Capture Detector 

Extracted Ion Current Profile 

Environmental Protection Agency 

Gas Chromatography 

Gas ChromatographyIMass Spectroscopy 

Gel Permeation Chromatography 

Initial Calibration Blank 

Inductively Coupled Plasma 

Inter-element Check Sample 



DATA VALIDATION REFERENCE PACKAGE 

ICV 

IDL 

IS 

LCS 

MDL 

mL 

MS / MSD 

MSA 

m/z 

NFG 

PB 

PCB 

PEST 

Q A 

QAPP 

QC 

%R 

RIC 

RL 

RPD 

RRF 

RSD 

RT 

SDG 

SMC 

SOW 

svoc 
TAL 

TCL 

TIC 

Initial Calibration Verification 

Instrument Detection Limit 

Internal Standard 

Laboratory Control Sample 

Method Detection Limit 

Milliliter 

Matrix Spike / Matrix Spike Duplicate 

Method of Standard Addition 

the ration of mass (m) to charge (z) of ions measured by GCIMS 

Nation Functional Guidelines 

Preparation Blank 

Polychlorinated Biphenyl 

Pesticides 

Quality Assurance 

Quality Assurance Program Project (or Project) Plan 

Quality Control 

Percent Recovery of Spiked Amounts of Analytes 

Reconstructed Ion Chromatogram 

Reporting Limits 

Relative Percent Difference 

Relative Response Factor 

Relative Standard Deviation 

Retention Time 

Sample Delivery Group 

System Monitoring Compound 

Scope of Work 

Semi Volatile Organic Compound 

Target Analyte List 

Target Compound List 

Tentatively Identified Compound 

VOC Volatile Organic Compound 



Overview 
The U.S Department of the Navy - Atlantic Division of the Naval Facilities Engineering 
Command requested CH2M HILL Inc. to conduct sampling and analysis activities at the MCAS 
Cherry Point-OU6 (Site 12) under TO-0007 of the Navy Agviq/CH2M HILL JV 1 contract. This 
report describes the validation of analytical data generated under this scope of work. 
E-Data Inc., located in Ocean City, NJ provided the data validation services. 

CH2MHILL collected soil and aqueous environmental samples and associated field quality 
control samples on October 21,2003. Environmental samples were taken at 3 soil and 3 
groundwater field locations. A summary of the samples collected is shown in Table 1. Field 
quality control samples including 2 field duplicate sample, 1 field blank, and 1 trip blank were 
also submitted to the laboratory. The laboratory prepared project-specific samples for matrix 
spike/matrix spike duplicate (MS/MSD) analyses of TPH. 

TABLE 1 
Sample Cross-Reference Summary 
(MCAS Cherry Point-OU6 (Site 12); TW0007) 

Lab ID No. Field Sam~le  ID No. Tvwe of Sam~le  SamDled Received 
11 7201 012FB102103 Field Blank 1 012 112003 1 1 : 1 0 1 012212003 
11 7202 01 2GW03-0812 Normal 1012112003 11 :55 1 012212003 

11 7203 012GW03P-0812 Field Duplicate 1012112003 11 :55 1012212003 
11 7204 012GW05-1216 Normal 10121 I2003 16: 15 10122/2003 
1 17205 012GW04-1014 Normal 1012112003 13:35 1012212003 

1 17206 012TB102103 Trip Blank 1012112003 0:00 1012212003 

11 7701 01 2SS19-0001 Normal 1 0121 12003 12:55 1012212003 

11 7702 01 2SS20-0001 Normal 1012112003 15:15 1012212003 

1 17703 01 2SS20P-0001 Field Duplicate 1012112003 15:15 10/22/2003 
1 17704 01 2SB20-0506 Normal 1012112003 15:25 10122/2003 

Samples were delivered to Compuchem Laboratory located in Cary, North Caroline for 
analytical testing. Compuchem performed analytical tests for this scope of work including trace 
level volatile organic analyses, semivolatile organic analyses, and polychlorinated biphenyls 
(PCBs). All analyses were conducted at the Cary facility. 

After laboratory analyses were completed and reviewed, Compuchem assembled a hardcopy 
data package and electronic data deliverable (EDD), which was delivered to CH2MHILL's 
Virginia Beach, VA office and forwarded to E-Data. Compuchem provided a two data packages 
and EDDs, which included work group ID No. 1172 and 1177. 

Data validation was conducted as described in the EPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review and EPA Region I11 Modifications to the 
Functional Guidelines. A copy of the project chain-of-custody forms and laboratory reports with 
data qualifiers applied as a result of data validation are provided in Appendix A. Appendix B 
contains results of all tentatively identified compounds. Appendix C contains copies of the 
completed checklists used to document the data validation effort. 



Summary of Sample Analyses 

Hardcopy Data Packages 
Project completeness is calculated at 100 percent (1240 valid results of 1240 total results) of the 
laboratory data undergoing data validation. No major issues were identified as a result of data 
validation. Minor issues are described below. Project data qualifiers are added to the laboratory 
Form 1 reports. A list of project data qualifiers is shown in Table 2. 

TABLE 2 
List of Project Qualifiers 
(MCAS Cheny Point-OU6 (Site 12); TO#0007) 

Qualifier Description 
[none] The analyte was positively identified. 

J The analyte was positively identified; however, the concentration value is an estimate. Also 
used if a result was measured at a concentration below the Contract Required Quantification 
Limit (CRQL) or Contract Required Detection Limit (CRDL). 

R The sample result was rejected in preference for an alternative analysis of the sample. 

U The analyte was analyzed for, but not detected. 

Field samples are qualified for the introduction of contaminants resulting from laboratory and 
field activities as measured in the laboratory method blank, equipment rinse blank, field blank, 
and trip blank audit samples. Equipment rinse blank, field blank, and trip blank audit samples 
are not qualified. 

A summary of all qualified results is shown on Table D-1 (Appendix D). 

Electronic Data Deliverable 
The sample results were verified by comparing the results to the validated laboratory Form 1's. 
Table E-1 (Appendix E) summarizes the 1176 sample results that were verified. 



Major Technical Issues 
No major technical issues were identified. 

Minor Technical Issues 

Volatile Organic Analysis by GC\MS 
Holding Time 
A diluted aliquot of sample 117704 (1:5) was prepared and analyzed after the EPA 
recommended holding time to properly quantify ethylbenzene and methylcyclohexane. These 
results are qualified as estimates and flagged " J." 

Surrogate Recovery 
One of four surrogates were outside the laboratory established control limits for sample 117704. 
No action was taken to qualify the sample results based on this deficiency. 

Blank Contaminants 
Trace levels of methylene chloride was present in at least one or more method blank, 
equipment rinse blank, or trip blank analyses. Action levels were determined using the 5/10x 
rule. Sample results less than the action levels are qualified as non-detected and flagged "U." 
The following action levels were applied. Methylene Chloride (20). 

Matrix Spike 
A matrix spike and matrix spike duplicate analysis was performed using samples 117205 
(water) and 117701 (soil). Acceptable accuracy and precision objectives were met. 

Field Duplicate 
Field duplicate samples were collected and analyzed using field pairs 117702\177703 and 
177202/177203 during this sampling effort. All results were below the reporting limit and 
acceptable project precision objectives were met. 

Calibrations 
In some instances, the ICAL and CCAL QC limits were exceeded. Of those deficiencies, none of 
the compounds were present in an associated field samples, except methylcyclohexane. This 
compound was previously qualified as an estimate and flagged " J," for holding time 
deficiencies. 

Semivolatile Organic Analysis by GC\MS 
Matrix Spike 
A matrix spike and matrix spike duplicate analysis was performed using samples 117205 
(water) and 117701 (soil). Acceptable accuracy and precision objectives were met except sample 
1117701 where both phenol (50% RPD) and 2-Chlorophenol(53% RPD) precision objectives 
were not met. No action was taken to qualify the non-detected sample results. 

LCS Recovery 
LCS sample SLCSJL (water) was above the upper control limit for acenaphthene (112% REC) 
and pyrene (119% REC). These compounds were not detected in the associated field samples. 
No action was taken to quallfy the sample results. 



Field Duplicate 
Field duplicate samples were collected and analyzed with field pairs 117702\117203 and 
117702\117203 during the sampling effort. All results were less than the reporting limit and 
acceptable field precision objectives were met. 

Calibrations 
In some instances, the ICAL and CCAL QC limits were exceeded. Of those deficiencies, none of 
the analytes were present in an associated field sample at a concentration greater than the 
reporting limit. No action was taken to qualify the sample results. 

Polychlorinated Biphenyls (PCBs) by GC\ECD 
Surrogate Recovery 
Sample 117704 has one of two surrogate recoveries at the lower control limit (43%) on the 
primary detector. PCBs were not detected in this sample. No action was taken to qualify the 
sample results. 

Matrix Spike 
A matrix spike and matrix spike duplicate analysis was performed using samples 117205 
(water) and 117701 (soil). Acceptable accuracy and precision objectives were met except sample 
1117701 where the aroclor-1016 (24% RPD) precision objective was not met. No action was taken 
to qualify the non-detected sample results. 

Field Duplicate 
Field duplicate samples were collected and analyzed with field pairs 117702\117203 and 
117702\117203 during the sampling effort. All results were less than the reporting limit and 
acceptable field precision objectives were met. 



Appendix A 
Soil Boring Logs 
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Onsite Laboratory Data 



FINAL DATA REPORT 

CH2M Hill 
13921 Park Center Rd 

Herndag VA 20171 

MGAS Cherty Point. Havelock NC 

TEG PROJECT # 3-99094-A1 

TPH-DRO ANALYSIS OF SOIL (EPA METHOD 3550/8015) 
DATA REPORTED I N  MlLUGRAMS PER KlLOGR4M (PPM) 

SAMPLE DATE MTE TPH.DRO Surmgate Data 
ID COLLECTED ANALYZED (mglkg) Remwy (qb) Qual#lers p% 

MEMOD BLANK 3/8/99 
012 SS 06-00 3/8/99 3/8/99 
012 SS 07-00 3/8/99 3/8/99 
012 SBO1.01 3/8/99 3/8/99 

'NO INDICATES ANALYTE NOT DETECTED AT OR ABOVE U S E D  PRACTICAL QUANTITATION LIMlTS (PQL'S) 
ANALYSIS PERFORMED IN TEG'S CERTlFlED LABORATORY 

DATA REVIEWEO B 

DATA OUAUFIERS 
MI = MATRU( INTERFERENCE 
DO = SURROGATE SPIKE DILUTED OUT 
Q = AU SAMPLE VALUES OBTAINED BY DILUTION. PQL IS ADJUSTED ACCORDINGLY 

INDIVIDUAL VALUE OBTAINED BY DILUTION 
= ESTIMATED CONCENTRATION(S) 

399094 DRO S Pr~ntat 3/18/99 

3MO-C KENNESAW N. IND. PKWY KENNESAW, GA 30144 7709190805 FAX 77@9190806 



FINAL DATA REPORT 

at2M Hill 
13921 Park Center Rd. 

Hemdon. VA 20171 

MCAS Cherry Point, Havelock NC 

TEG PROJECT # 3-99094-A1 

TPH-DW) ANALYSIS OF SOIL (EPA MEMOD 3550/8015) 
DATA REPORTED IN MILLIGRAMS PER KILOGRAM (PPW 

SAMPLE DATE DATE TPH-DRO Surrogate Data 
ID COLLECTED ANALYZED (mg/kgI Reun'ely (qb) Qualiers a 

012 SB 0 4 0 1  3/8/99 3/8199 ND 97.8 10 

012 SB 14-07 3/9/99 3/9/99 ND % 10 
'NW INDICATES ANALYTE NOT DETECTED AT OR AB(M LISTED PRACTICAL QUANTlTATION UMKS PQL'S) 
ANALYSIS PERFORMED IN TEGS CERTIFIED UBORATORY 
ANALYSIS PERFORMED BY:SCOTT DlXON 
DATA REVIFWED BY:& d, 

DATA OUAURERS 
MI = MATROC INTERFERENCE 
DO = SURROGATE SPIKE DILUTW OUT 
D = ALL SAMPLE VALUES OBTAINED BY DILUTION. FI;1 i S  ADJUSTED ACCORDINGLY 
d = INDIVIDUAL VALUE OBTAINED BY D I L ~ I O N  
E =ESTIMATED CONCENTRATION(S) 

399094 DRO S Print& 3/18/99 

36MC KENNESAW N. IND. PKWY K E N N E W .  GA 30144 77@919-0805 FAX 77'2-9lF0806 



FINAL DATA REPORT 
- - 

CH2M Hill 
13921 Park Center kt.  

Herndm VA 20171 

MCAS cherty Point Havelock NC 

TEG PROJECT # 3-99094A1 
\ 

TPH-DRO ANALYSIS OF SOIL (EPA A R ! ~ ~ D  35!50/8015) 
DATA REPORTED IN MiWGRAMS PER KILOBRAM WPM) 

SAMPLE DATE DATE TPH.DRD Surrogate Data 
ID COLLECTED WYZD (mpncp) Recovery (qg) pualhisrs PQL 

METHOD BLANK .-.... 3/10/99 ND 82.4 10 

2 SB 18-07 3/10/99 3/10/99 ND 107.4 10 

' 2 S B  15-01 3/10199 3/10/99 NO 97 6 10 
012 SB.15.04 3/10/99 3(10/99 ND 1152 10 

012 58.15.07 3/10/99 3/10/99 ND 89.4 10 
METHOD BLANK ...... 3/11/99 ND 80.0 10 
3% SD 02 3/11/99 3/11/99 ND 107 0 . 10 
35A SD 01 3/11/99 3/11/99 ND 112 8 10 
3% So 03 3/11/99 3/11/99 ND 98.0 10  
012 SD 01 3/11/99 311 1/99 ND 120.4 10  
012 SD 04 3/11/99 3/11/99 ND 135.0 10  
012 SD 02 3/11/99 3/11/99 ND 108.0 10 
&SD 03 3/11/99 3/11/99 ND 110.0 10 
olb 

'ND' INDIUIES ANALME NOT DETECTED AT OR ABOVE USTED PRACTICAL QUANTWATION UMlTS (PQL'S) 
ANPLYSlS PERFORMED IN TEG'S CERTIFIED LABWTORY 

DATA OUAUFIERS 
MI = MATRIX INTERFERENCE 
W = SURROGATE SPIKE DILWED OUT 
D =ALL SAMPLE VALUES OBTAINED BY DILUTION. PQL IS ADJUSTED ACCOROINGLY 
d = INDIVIDUAL VALUE OBTAINED BY DILUTION 
5 = ESTIMATED CONCENTRATION(S) 

399094DROS ~ r i n t d  318/B9 

3600-C KENNESAW N. @ID. PKWY KENNESAW, GA 30144 770-919-0805 FAX 770-Y19W 



FINAL DATA REPORT 

CH2M Hill 
13921 PillkCmter Rd. 

Herndon, VA 20171 

MCAS (Xeny Point. Havelock NC 

EG PROJECT # 3-99094-Al 

PH-DRO ANALYSIS OF WATER (EPA METHOD 3510/8015 ) 
ATA REPORTfD IN MILUGRAMS PER LITER (PPM) 

SAMPLE DATE WTE TPKDRO Surmgate Data 
ID UJLLECTED mm0 (mg/L) Recwery (%) Qualtliers PQL 

ETHOD BLANK ..-.. 3/9/99 NO 89.0 0.50 
12 GW 01-10 3/9/99 3/9/99 NO 117.4 050 
12 GW01 10 DUP 3/9/99 3/9/99 NO 1190 0.50 
12 GW 02-10 3/9/99 3/9/99 NO 107 8 050 
12 GW 22-10 3/9/99 3/9/99 NO 93 2 0.50 
ETHOD BLANK ..... 3/10/99 NO 82 4 0.50 
12 SWOl 3/10/99 3/10/99 NO 87 6 0.50 
12 SW04 3/10/99 3/10/99 NO 67 4 0 50 

12 lw 01-06 
ETHOD BLANK 

4D' INDICATES ANALYTE NOT DETECTED AT OR ABOVE LISTED PRACTICAL QUANTlTATlON LIMITS (PQL'S) 
NALYSIS PERFORMED IN TEGS CERTIFIED LABORATORY 
NALYSIS PERFORMED 8Y:Scott Dixon 
ATA REVIEWED B Qy).#. 
ATA OUMEEBS 
II = MATRIX INTERFERENCE 
'0 = SURROOATE SPIKE DILUTED OUT 
I = ALL SAMPLE VALUES OBTAINED BY DILUTION, PQL IS ADJUSTED ACCORDINGLY 
= INDIVIDUAL VALUE OBTAINED BY DILUTION 
= ESTIMATED CONCENTRATION(S) 

399094 DRO W Printed 3/16/99 

3600-C KENNESAW N. IND. PKWY KENNESAW. GA 30144 770919-0805 FAX 770-919-0806 



FINAL DATA REPORT 

CH2M Hill 
1'3921 Parkcenter Rd 

Hemdun, VA 20171 

MCAS Cherry Po% Hrmelock NC 

TEG PROJECT # 3-99094-Al 

TPH-GRO ANALYSIS OF SOIL (EPA METHOD 5030/8015) 
DATA REPORTED IN MILUGRAMS PER KILOGRAM (PPM) 

SAMPLE DATE OATE TPH-GRO Surrogate Data 
ID COLLECTED ANALYZED (mg/k) Recowry 6) Qualifiers PQL 

METHOD BLANK ..... 3/8/99 ND 90.6 
012 SS 06.00 3/8/99 3/8/99 ND 102 9 
012 SS 07-00 3/8/99 3/8/99 NO 101 5 

012 SBOI-07 3/8/39 3/8/99 ND 100 7 
012 SSM.00 3/8/99 3/8/99 ND 72.6 
012 SS03-00 3/8/99 3/9/99 ND 83 4 

0' ?08.00 - 3/8/99 3/8/99 ND 76.7 
4 10-00 3/8/99 3/8/99 ND MI 
0- J09.00 3/8/99 3/8/99 ND 90.1 

012% 11-00 3/8/99 3/8/99 ND 73.1 
012 SS 01-W 3/8/99 3/9/99 ND 98.6 
012 SS 05-00 3/8/99 3/9/99 ND 51  1 
012 SS 04.00 3/8/99 3/9/99 ND 95.0 

'ND' INDICATES ANALYTE NOT DETECTED AT OR ABWE LISTED PRACTICAL QUANTITATION LIMITS (PQL'S) 

ANALYSIS PERFORMED IN TEG'S CERTIFIED LABORATORY 

ANALYSIS PERFORMED BY: SD 
DATA REVIEWED BY@ 

DATA OUALIFIERS 
MI = MATRIX INTERFERENCE 
DO = SURROGATE SPIKE DILUTED OW 
D = ALL SAMPLE VALUES OBTAINED BY DILUTION. PQL IS ADJUSTED ACCORDINGLY 
d = INDIVIDUAL VALUE OBTAINED BY DILUTION 

E = ESTIMATED CONCENTRATION(S) 

399094GRO s Print& 3/18/99 

3MX).C KENNESAW N. IND. PKWY KENNESAW GA 30144 770919-0805 FAX 770-919-0606 



FINAL DATA REPORT 

CH2M Hill 
13921 Park Genter Rd 

Herndon VA 20171 

MCAS Cheny Point. Hawloek NC 

TEG PROJECT # 3-99094-A1 

TPH-GRO ANALYSIS OF WATER (EPA METHOD 503018015) 
lATA REPORTED IN MILUGRAMS PER UTER (PPM) 

SAMPLE DATE DATE TPH-GRO ?.urrogate Data 
ID COLLECTED ANALYZED (me/L) R e c q  (%) Qwlders K'L 

dETHOD BLANK ....- 3/9/99 
112GW 01-10 3/9/99 3/9/99 
I12 GW 02-10 3/9/99 3/9/99 
)12 GWZ-10 3/9/99 3/9/99 

'NB INDICATES ANALYTE NOT DETECTED AT OR ABWE USED PRACTICAL QUAFlTrrAflON LIMITS (PQL'S) 
WALYSlS PERFORMED IN TEWS CERTIFIED LABORATOW 
WLYSIS 
DATA REVIEWED B 

DATA OUALlflERS 
MI = MATRIX INTERFERENCE 
DO = SURROGATE SPIKE DILUTED OUT 
D =ALL SAMPLE VALUES OBTAINED BY DILUTION. PQL IS ADJUSTED ACCORDINGLY 
d = INDIVIDUAL VALUE OBTAINED BY WLUTK)N 
E =.ESTIMATED CONCEMRATION(S) 

399094GROW Printed: 3/18/99 
3600-C KENNESAW N. IND. PKWY KENNESAW. GA 30144 770-919-0805 FAX 770-91908[)6 



CHZM Hill 
13921 Park Center Rd 

Hemdon, VA 20171 

MCAS Cheny Point. Havelock NC 

TEG PROJECT # 3-99094-A1 

BTEX ANALYSIS OF SOIL (EPA METHOD 8021B) 
DATA REPORTED IN MlUlGRAWlS PER KILOGRAM (WM) 

SAMPLE SPlKW Waste Oil East 
BENZENE TOLUENE ETHYLBENZ XYLENES 

MATRIX SPIKE 
SPIKED ODNC. 0.0100 0.0100 0.0100 0.0300 
MEASURED ONC.  0.0107 0.0087 0.0103 0.0291 
% RECOVERY 106.6% 87.4% 103.4% 96.9% 

i aX SPIKE DUPLICATE 
,PIKED CONC. 0.0100 0.0100 0.0100 0.0300 
MEASURED ODNC * RECOVERY 

RELATIVE PERCENT 
DIFFERENCE (RPD) 

ANALYSIS PERFORMED IN TEGS CERTIFIED LABORATORY 

399094 BTEX S Pr~nted: 3/18/99 
3600-C KENNESAW N. IND. PKWY KENNESAW. GA 30144 770-919-0805 FAX 770-919-0806 



FlNAL DATA REPORT 

CHZM H ~ l l  
13921 Park Center R d  

Herndon. VA 20171 

MCAS Cheny Point. Havelock NC 

'EG PROJECT # 3-99094-A1 

ITEX ANALYSIS OF SOIL (EPA METHOD 80218) 
IATA REPORTED IN MILLIGRAMS PER KILOGRAM ( P W  

IETHOD BLANK 3/8/99 ND ND ND ND ND 
12 SS 06-00 3/8/99 3/8/99 ND ND ND ND ND 
12 SS 07-00 3/8/99 3/8/99 ND ND ND ND ND 
12 SB01.07 3/8/99 3/8/99 ND ND ND ND ND 
12 SSM-00 3/8/99 3/8/99 ND NO ND ND ND 
12 SSO3-00 3/8/99 3/9/99 ND ND ND ND ND 

SAMPLE DATE m BENZENE TOLUENE ETHYLBENZ XYLENES TOT. BTEX 
ID COUECTED ANRLYZED (mg/kgf  (mg/kg) (mg/kg) (WkB) (oglkg) 

I 

JD'INDICATES ANALYTE NOT DETECTED AT OR ABWE LISTED PRACTICAL QUANTITATION LIMITS (PQL'S) 

NALYSlS PERFORMED IN TEG'S CERTIFIED LABORATORY 

Surrogate 

R m (  PQL 

IATA QUALIFIERS 
!I = MATRIX INTERFERENCE 
10 = SURROOATE SPIKE DILUTED OUT 
I = ALL SAMPLE VALUES OBTAlNED BY DILUTION, PQL IS ADJUSTED ACCORDINGLY 
= INDMDUAL VALUE OBTAINED BY DILUTION 
= ESTIMATED CONCENTRATION(S) 

399094BTEXS Printed: 3/18/99 

3MX)C KENNESAW N. IND. PKWY KENNESAW. GA 30144 770-919-0805 FAX 77C-919-0805 



FINAL DATA REPORT - 

CH2M HIII 
13921 Park Center Rd. 

Herndon, VA 20171 

MCAS Cheny Pant, Havelock NC 

TEG PROJECT + 3-99096A1 

3TEX ANALYSIS OF WATER (EPA METHbD 8021) 
lATA REPORTED IN MIGROGRAMS PER LITER (PPB) 

METHOD BLANK ..... 3/9/99 
312 GWO1-10 3/9/99 3/9/99 
312 GWM.10 3/9/99 3/9/99 
DIXW.22-10 3/9/99 3/9/99 

SAMPLE DATE WTE BENZWE TOLUENE ETHYLBENZ XYLENES TOKBTEX 
ID COLLEClLD ANALYZED (uL!lg/L) (US/ L) (dl) em (u&U 

I 

'NIT INDICATES W Y l E  NOT DETECTED AT OR ABOVE LISTED PRACTICAL QUANTITATION LIMITS (PQL'S) 
ANALYSlS PERFORMED IN TEG'S CERTIFIED LABORATORY 
ANALYSIS PERFORMED t3Y:Swtt Dixan 
DATA REVIEWED BY: 

Sunagste 
b&eryl%) p a  

D' ' QUAUFIEBS - 
k. nATRIX INTERFERENCE 

SURROGATE SPIKE DlLUTEDOUl h - ALL SAMPLE VALUES OBTAINED BY DILUTION, PQL IS ADJUSTED ACCORDINGLY 
d = INDIVIDUAL VALUE OBTAINED BY DILUTION 
E = ESTIMATE0 GONCENTRATIOEI(S) 

ed: 25/99 399094 %@C KENNESAW N. IND. PKWY KENNW,  GA 30144 770-9194805 FAX 7706?&2-& 



FINAL DATA REPORT 

CH2MHlLL 

sullo 600.13921 park. Gsmm Rd. 

Hrmdon,VA 20171 

l E G  PROJECT # 1-99103 B. 

DATA REPORTED IN MILUGRAS PER K W G W  (PPMI 

SAMPLE DATE DATE BENZENE TMUWE RHYLBENZ XYLENES TOT. BTEX 

10 COLWED I V U L M D  I&g) t*@ bWw IrnsdkgI tml#kl) 

I 
'NO' INDICATES ANALYTE NOT DETECTED AT OR ABOVE USTED PRACTICAL OUIMITATDN LIMITS lP[11'Si 

ANALYSIS PERK)RMED W TEO'S CERTIFED IABORATORY 

Surragate Data 

R s w a r y l % l  Owrlius POL 

METHOD BUNK - 3/11/89 ND ND ND ND ND 

0125801-01 1-2' 3/8/99 3/12/94 ND ND ND ND ND 

012SB01-W 4-5' 318199 3/12/99 ND ND ND ND ND 

012580241 1-2' 3/8/49 3111199 ND ND ND ND ND 

01 2580244 65' 3/8/99 3/11/99 ND ND ND ND ND 

- 
MI = MATRIX INTEWERENCE 

W = SURROGATE SPIKE DILUTED OUT 

D = ALL SAMPLE VALUES OBTAINED 8 Y  DILUTION, P M  B ADJUSTED ACCORDINGLY 

d = INDIVIDUAL VALUE OBTAINED BY DILUTION 

E = ESTIMATED CONCENTRATIONISI 

I 
191 O . m  

7 9  0.M 

97 alms 
96 0.006 

93 0 . m  

1-99103 BTEX SOIL P h o d :  311 4199 
313X-C KENNESAW N. IND. PKWY KENNESAW. GA 30144 770-919-0805 FAX 770-91- 

01 25802-07 7-8' 318)99 3112199 NO ND ND ND 

012SBO2-10 9-10' 3/8/99 3/12/99 ND ND ND NO 

0125803-01 1-2' 3/8/99 3/12/99 ND NO ND ND ND 

01 2580- 4-5' 3/8/99 3/12/99 NO ND ND ND ND 0.M 
- 

OlZSB03-07 7-8' 3/8/99 3/12/99 NO NO ND NO ND OM): 

012551 3-00 3/8/99 3/12/99 NO ND ND ND ND 0.005 ' 
01 7SBOMl  1-2' 3/6/93 3/12/99 ND ND ND ND ND 102 0.0006 



FlWU DATA REPORT . 
CH2MHU 

Stite BDD. 13923 Psrt Csmu Rd. 

H m d m V A  20171 

6- ANALYSIS OF SOIL IEPA METHOD 802181 
DATA REPORTED lN M U I G M S  PER KILO- PPMI 

SAMPLE DATE DATE BMZENE TOLUENE ETHYLBENZ YMENES TOT. Em( Sw10gnIe I Data 

ID CDULcrED arramn, ImaRgI l W 9 )  l&9) Imi!&gl ImsW11 Recovay lW D u l w l b  p a  

I 

I 
'NO' INOlCATES ANALYTE NOT DETECSEDAT OR ABOVE USTE 7 
ANALYSIS PERFORMED IN TEG'S CERTIFIED LABORATORY 

ANALYSIS PfRFORMED BY:MP 

R ~ v m E .  IHQ)-" /6u 

METHOD BLANK - 311 2/99 ND ND ND ND NO 

35ASB01-M 4.5' 3/9/99 311 1199 ND NO ND ND ND 

36ASB01-07 7-8' 3W99 2411199 ND ND NO ND NO 

35ASBOl-10 19-11' 319199 3111199 ND ND ND ND ND 

3 5 ~ 6 ~ 1 - 4 . 4  319199 3 n  i 199 ND - ND ND ND NO 

OlZSSl6 00 319199 3112199 ND ND ND ND ND 

012SB1601 1-2' 319199 311 1199 ND ND ND ND ND 

0125816-04 4-5' 3/9/99 3112199 ND ND ND ND ND 

012SB16-07 7-8' 319199 W2/99 ND ND ND ND ND 

- 
MI = MATRIX INTERFERENCE 

DO = SURROGATE SPIKE MLVTED OUT 

D = ALL SAMPLE VALUES OBTAINED BY DILUTWN. POL IS ADJUSTED ACCORDINGLY 

d - INDNIDUAL VALUE OBTAINED BY DnVTK)N 

= ESTIMNED CONtENTRATIONlSI 

100 0.005 

100 0.005 

9 6  0.005 

96 0.005 

1 w 0.005 

92 0.006 

99 0.005 

96 0.005 

1 OD 0.005 

ad; 3114199 
1 - g 9 1 0 3 ~ ~ ~ ~ ~ ~ ~ ~ ~  N. IND. PI(WY KENNESAW. GA 30144 77091510805 FAX 770-91- 

012SB1609 910' 319199 3/12/99 ND ND NO ND ND 9 9  0.005 
I 

012SS14-00 319199 3/13/99 NO NO ND ND 0.005 

012SBl4-01 1-2' 319199 3113199 ND ND ND ND ND 0.005 



F I ~ L  DATA REWRT 

DIZMHILL 

S&e BW.13BZY Wlk Center Rd. 

Hemdon, VA 20171 

TEG PROJECT iR 1-99103FB. 

BTEX ANALYSlSOF.WATW (EPA METHOD 80213) 
~ M,c.m hRMaRMaiRiii-m, . ~ 

SAMPLE DATE DATE B M Z N  TOLUENE -BEN2 XYLENES TDT. BEY. 

m coumm M Y Z E D  lum) lugN cyyu IUslU I*) 

OIZSWW 3110/99 3111199 ND ND NO NO ND 100 5.0 

METHOD BLANK - 3/13/99 ND ND ND ND ND I 98 5.0 

Surmgns Data 

Recou~ry lX l  Duslilisn P(1L 

MF3HOD BLANK -. 3fi1149 ND ND ND ND ND 

012SW01 3110/99 311 1/99 ND ND ND ND ND 

01 2SW02 3110199 3/11/99 ND ND ND ND ND 

METHOD BLANK - 3/14/99 ND 

0 1 2 S W 3  Dup. 3110109 3114199 ND 

I 
101 5.0 

101 5.0 

100 5.0 

I 
'ND' INDICATES ANALYTE NOT DETEI3ED AT OR W V E  USTED PRACTICAL QUANtlTATION LIMITS IWL'SI 

012SWO3 3110199 311 1199 ND ND ND ND ND 1 103 5.0 

ANALYSIS PERFORMED IN TEG5 CERTIFIED LABORATORY 

ANALYSIS PERFORMED 8 Y : W  

DATA REMEWED BY: f9-* L &LeL - 
MI = MATRIX WERFERENCE 

DO = SURROGATE SRKE DILUTED OUT 

D = A U  SAMPLE VALUES OBTAINED BY DILUTION, POL IS ADJUSTED ACCORDINGLY 

d = INDIVIDUAL VALUE OBTAINED BY DllllTlDN 

E - ESTIMATED CONCENTRATIONISI 

1-99103 STEX WATER Rimed. 311 5199 
3600C KENNESAW N. IND, PKWY KENNESAW. GA 30144 770915'4805 F A X  770-919-0806 



FINAL DATA REPORT -- - 

C H W H l L  

Suite 6W. 13921 R r k  Center R d  

H ~ ~ n d m . v A  20171 

TEG PROJECT # 1-99103 FB. 

B T M  ANALYSIS OF SOIL (EPA METHOD 8021B) 

DATA REPORTED IN MILUGRAMS PER K1LOGW IPPMI 

METHOD BLANK 3/14/99 ND ND NO NO ND 

35ASB01-07 7-8' hp. 319199 3/14/99 ND ND ND ND ND 

012S803-07 7-8' Dup. 3/8/99 3/14/99 ND NO ND ND ND 

012SB18-04 4-5%~. 3110199 3114199 NO NO NO ND ND 

012SBO5-07 7-Whp. 3/9/99 3114199 ND NO ND ND ND 

SAMPLE DPTE DATE B-E TOLUENE ETHYLBENt XYLENES TOT. B m (  

ID COLLECTED ANALYZED ImmgI  I w R o )  (mgl~@ I W s I  ~ m p l ~ g )  

I 
"NO' INDICATES ANALYTE NOT DETECTED AT OR ABOVE USTED PRACTICAL QUANTITATIGN LIMITS IWL'S) 

ANALYSIS PERFORMED IN TEES CERTIFIED LABORATORY 

ANALYSIS PERFORMED BY:MP 

Surrogate Data 

Recweryl%l Oualifleisrs WL 

- 
MI = MATRIX INTERFERENCE 

DO - SURROGATE SPIKE DILUTED OUT 

D = AUSAMPLE VALUES OBTAINED BY DILUTION. POL IS ADJUSTED ACCORDINGLY 

r( = INDIVIDUAL VALUE OBTAINED BY DILUTION 

= ESTIMATED CONCENTRATIONISI 

I 

1.99103 BTEX SOIL Print& 311 5/99 
36M)-C KENNESAW N. IND. PKWY KENNESAW. GA 30144 770-919-0805 FAX 770-919-0806 



QAlClC DATA REPORT 

CH2MHLL 

Sllite 6W. 13921 Psrk Cenlw Rd. 

HerndqVA 20171 

TEG PROJECT 1 1-99103 FB. 

BlDC ANALYSIS OF SOIL IEPA METHOD 802181 
DATA REPORTED W MUKiRAMS PER K110GRAM (PPMI 

DASE ANALYZED! 3114199 

SAMPLE 35A!S80107 7-8' 
BENENE TOLUENE ETHYLBENZ XYLPlES 

MATRIX SPIKE -- - -- - - -- .- - - - -- 
SPIKED CONC. 0.05 0.05 0.05 0.15 

MEASURED CONC. 0.05 0.05 0.05 0.1 5 

% RECOVERY 99% 98% 97% 101% 

MATRIX SPIKE DUPLICATE - -. - - -- .- - - 
SPIKED CONC. 0.05 0.05 0.05 a 1 5  

MEASURED CONC. 

% RECOVERY 

RELATIVE PERCENI 

DIFFERENCE (UP01 

ANALYSIS PERFORMED IN TEG'S CERTFIED LABORATORY 

ANALYSIS PERFORMED BWMP 

1-991 0 3  BTEX SOL Print& 3/15/99 

36CHJ-C KENNEW U IND. PKWY KENNESAW. GA 30144 77D-919-0805 FAX 770-919-0806 



QAlQC DATA REPORT 
- - 

CHZMHILL 

S*M 800.15921 Park Cenlw Rd. 
HmdmVA 20171 

TEG PROJECT-# 1-99103 FB. 

B T M  ANALYSIS OF SOIL (EPA METHOD 80218) 
DATA REPORTED IN MIUJGRAMS R R  K 1 L 0 6 W  IPPMI 

MATRIX SPIKE 

SPIKED CMIC. 0.05 0.05 0.05 0.15 

MEASURED CONC. 

% RECOVERY 

M A T W  SPIKE DUPLICATE 

SPIKED C O N .  0.05 0.05 0.05 0.15 

I MEASURED CONC. 0.04 0.05 0.01 0.15 

% RECOVERY 83% 93% 97% 101 % 

REIATNE PERCENT 

O F F E W E  IRPDI 

ANALYSIS PERFORMED IN TEG'S CERTIFIED LABORATORY 

ANALYSIS PERFORMED WMF' 

DATA REVIEWED BY@& 62 

1-99103 BTM SOX Rim& 311 5199 
36CO-C KENNESAW N. IND. P K W  KENNESAW, GA 30144 770-919-0805 FAX 770-919-0806 



QAIQC DATA REPORT 

CHZMHILL 

Suite WO, 13921 RrL Center Rd. 

HemdmVA 20171 

TED PROJECT # 1-99103 FB. 

BTEX ANALYSIS OF SOL tEPA MEIHOD 802181 
DATA REPORTED I W  MUiGBAMS PER KlLOGRFUd W M I  

DATE ANAL= 3/15/99 

SAMPLE sP(uEb. 012sE1804 4-5' 

BENENE TOLUENE ETHYLL3ENZ XYLENES 

MATRlX SPIKE 

SmKED CONC. 0.05 0.05 0.05 0.15 

MEASURED CONC. 0.06 0.05 0.05 0.15 

% RECOVERY 92% 96% 97% 99% 

MATRIX SAKE DUPLICATE - 
SPIKED CONC. 0.05 0.06 0.05 0.1 6 

MEASURED CMUC. 0.04 0.05 0.05 0.1 5 

% RECOVERY 89% 98% 90% 97% 

RELATIVE PERCENT . 

DIFFERENCE IRPDJ 

ANALYSiS PERK)RMED IN TEG'S CERTIFIED LABORATORY 

ANALYSIS PWDRMED BY:MP 

DATA REVIEWED BY; 

1-99103 B T M  M I L  Rhted: 311 6/99 
3600-C KENNESAW N. MID. PKWY KENNESAW. GA 30144 770-919-ONl5 FAX 77Cl919-0806 



M f Q C  DATA REPORT 
-p - - 

CHZMHIU 

Suits 600.13921 Pack Csnter Rd. 

Hemdrm,VA 201 71 

TEG PROJECT # 1-93103 FB. 

BTEX ANALYSIS OF SOIL (EPA METHOD 8021B) 

DATA REPORTED IE( MIWGRANIS PER KILOGRAM WPM1 

DATE ANALLYZED. 5114199 

SI\MQE SPIKED. OlZSBOW7 7-8' 

BENZENE TOLUENE ETHYLEENZ XVLENES 

IWsl I M e l  ImulltaI t ngno l  

MATRIX SMkE 
SFiKED COW. 0.05 0.05 0.06 0.15 

MEASURED CONC. 

% RECOVERY 

MATRIX SPIKE DUPLICATE 

SPlf ED CONC. 0.05 0.05 0.05 0.15 

MEASURED CONC. 

% RECOVERY 

RELATIVE PERCENT 

DIFFERENCE IRPD) 

ANALYSIS PERFORMED IN TEG'S CERTIFIED LABORATORY 

ANALYSIS PERFORMED BY:MP 

DATA REVIEWED 81ae&W 

1.99103 BTEX SOIL p~mtsd: 3 n  5/99 
3600C KENNESAW N. IND. PKWY KENNESAW. GA 30144 770-919-0805 FAX 770-915F0806 



OAlQC DATA REPORT 

CH2MHitl 

Suite W.13921 Park Center Rd. 

Hemdm, VA 20171 

TEG PROJECT # 1-99? D3FB. 

BTEX ANAtYSIS OF WATER (EPA METHOD 80218) 
DATA  REPORT^ ki MM)C@= PER UTER IWB) ~-~ ~ ~~ . ~~ ~. . ~~~ . . .. ~ 

DAlE ANAL*: 3114B9 

SAMPLE swm. 012SW03 

B e m W E  TOLUENE ETHYLEN2 XYLENE5 

MATRIX SPIKE 

SPIKED CONC. 50.0 50.0 50.0 150.0 

MEASURED CONC. 

% RECOVERY 

MATRIX SPIXE DUPUCATE 

SPIKELI CONC. 50.0 50.0 50.0 150.0 

MEASURED CONC. 

% RECOVERY 

RELAnVE PERCENT 

DIFFERENCE IRPD) 

ANALYSIS PERFORMED M lEG'S CERTIFIED LAEDfIATORY 

ANALYSIS PERFORMED BY:MP 

3-99103 BTEX WATER Mma* 311 6/49 
3600-C KENNESAW N. IND. P I W  KENNESAW. GA 30144 770-919-0805 FAX 770-919-0806 



I 
, , "r. *, y..:: 

I \ CHAI;N-OF~CUSTODY F %'bRD 
- I 

, . , , 
.. . 

~ .. , ' 
,-. . - 

""' 4(cH" p. I' i. t e # 
' , !, . nArc. I , :. 

3'4A PAGE OF jz' , .  urn!= 
. . 

v n . . TEG PROJECT ff: - 
SATE: . t! A ZIP: 20171 LOCATION: - 



CHAIN-OF-CUSTODY RECORD 



. . ." 7. , .,, . .  . 
" . A - I  , . . .,. ., 

L . .  . 
. ..OATF:" 

..a-. . , 

PAGE ~ ~ a ~ ~ ,  . . 

,, . T ~ ~ ~ ~ E ~ T # : '  I 
- . . . . 

S T A R . '  ' V A  " , I. 
' 

LOCATION: ap:. + . . 





CHAIN-OF-CUSTODY I   CORD 



CHAIN-OF-CUSTODY- RECORD 
, .  ' ,  . 

, . . .~ , , . . . ,  , .  ;, iiN+ I I I' . 
, I'MTE: . I \  f i 099  ,, .. PAGE 1 ' .OF j . I 



*i.. . . ., . ~ : .  ! . h . '  . " , 
f PV"'.';; , ' ' ,  :& 

2J-l h,l.Ll. IWOC PAGE. I, p '$W-. . ch OF- p '6' ' 8 .  

&DDAESS: I TEG PROJECT #: 
.' I 
Cp-Y: STATE: LOMON: W Y  PT. dC . 4 -0% -SIE %A 



, " '  : !' ~ I ~ s 6 L p B A , g  :!' ". :': ' ;.,:, .: , . . . , ,.);,',,.:;".i I , . .  . , . . .  . . .,,... . ,; .;,. ! , ; , '  . . 
i " . ' E & ~ R w ~ r  . keg :I . . , , , , . . . . , . ,  .. '..&EoC?~&?I~~RY. . ., , :I INC. c ~ q  : .  10 CHAIN-OF-CUSTODKRECORD. 

' .  , , . . . 
,.: ,, ' . . . . -. . , . . .. 

' I. . . , .' .. . 
,.. ~l+ea ,..#I CL ' . , * I 

.: . . ,  
.I. DATE: 3-9-99 PAGE OF % 





CHAIM-OF-CUSTODY RE-CORD 



- 
T ~ s f i w e ~ ~  - 

9 .I 1 

~ N ~ R V N M ~ ~ ~ L  
~GOWEMISIRY. INC. CHAIN-OF-CUSTODY F %ORD 



Appendix E 
Offsite Laboratorv Data 



Table E.5 
Surface Water Detected Compounds and Somenlng Crllerla Cornpadson 

Slte 12 Remedtal Inveetlgatlon, MCAS Cheny Polnt 

De*610n101 a Chemical am MlcsUd In bdd font. 
IMW mncantallool k l a x a e d  ma a mom wwnlng oHatiaam I n m U d h  m d  nd MI. Soreeninpc4@tis axwdodat leest onca anr.1~0 irmicald in boldred font 
Each s-lw H e a n  h.8 h m  au lond  a nlannca nurnwerw In Pl lsn lhna In l h s ~ l u m n  bad*, l h @ n f m n w  n m b r  i.wedtoLimtL+frpacMdbrtia exwsdd in a panjwbr m w l s .  
0.1. .nmsurukto(Lh. canoenmbn l o l l d  h h 4.U q u e I M v B w )  bllowM bym *renu n u W L 1 o t m y  a r c w a d  ssnenlnp d b r h  Inmy). 
U. C ~ w u n d  not do- atem me indimUdemunVlbn: J = EeUmNd conulrlnten belwth. quanUUlbn limil: B . Capound .Iwd.braed In a Wac blank. 
'-'=N08vnnlnp pM.tim lualkble. 
'A b l lnddu~wle Ismpie hbeled 011SWO4. 
'PCB1(bt11). 

%~snmlng v.1~0 i8 hardnsl.dspendontsnd cslwistd b r  urn* OllSWOl iodyump lewh~n  GoWrw.8 dalecM) w i w  UnINlmlng formula: 
~ w 8 1 c ~ d n g Y . I W ' e ~ ~ w ~ Q ~ . ~ ' w ~ ~ -  

'scnontnr value is h s r C m r M e P e n b n t s n d ~ a w  br urnpie Q~~SWOI (only urnplewnon bad r. dhaud)  vvng me mimiwing +annuls: 
Ld mOn,l a~~nmrmrmr~~w~~.n+~ 

'RBC ID( M M O S  ChlOnd.. 

'S~~laonlm mlue in hardnlscdepenbnt mnd ahv iaW brs rm~ la r  OlZSWOS and OlZSWO4 ionkumple8 Wore rincwi. d1Med1 YIM ha l o lh i+g  !-la: 
L ~ ~ c ~ ~ u ~ ~ ~ ~ v ~ I ~ ~ = ~ ~ ~ ~ ~ ~ * ~ ~ ~ ~ W W ~ ~ '  . R raultmaZ8.W br O l Z S W  and JO.U for 1ZSWO3. 

Page 1 o f  1 



Tlbl. Ed 
W l m e n t  Dlt.0t.d Comwunds and Scnanlng Cdterla Comparison 

sn. $2 P a m e d l  Invrrtlg-atlon. MCAS c h w y  ~ d n t  

NOTES: 
D.UC1IIIIIda -1C.Ian h W W d  In bold font. 0WUI wng.nlmlMs LhalaaUI onswmnssm~nlnp cfi2.d. MI mdlmld in red lonl. 
~.~~.smninpsn!enon h u  M t u h w  a nbnwmmb.r 1i.w 1npsnnh.u~ (nth. roivnn hmdar Th. i.hnnr.numb.r i ~ u u d  9 1 d . n u ~ s p . s l o c ~ ~ t ~ r u . r u d d  h wdwler UW. 
DaLI 0nln.l mlllldfN -n!mMnfN& l y I I ~ d . W ~ u l l L ~ I d ~ ~ l f o l o W ~  by Ih. m m n u  nun**ril/of any a x ~ d . d r n l n i w  Cnlui. (Ha? 
U .&Twndmfd.fls(ld .-!ha lndiulld ronwnf!&w J .WmabdwnUnlrallon b.Iwrlh wanllhllon IIRI: B r Camwund I1)ad.UcI.d In .I 

7. No .cnnninp aif* .vdI.oI,. 
~AbnndmlliuU..mli, UbWO116001. 

'Ullold.Pa(*wl. 

'RBCldr rn.rmric hbdde. 
A ~ ~ ~ ~ W I ~ U ~ ~ ~ ~ W ~ I I O ~ I I I C U ~  I ~ D I ~ S D O I ,  ~ h .  mm*lmumcmun~m~h d he ~rn.mwnrnnln  mpns.n~d h UUULI.. 



Table E-7 
Raw Pestldb and PCB Analytical Reaulta for Monitorlng Well Groundwater Samples 

June 27,2000 Sampllng Event 
Slte 12 Remedial Investlgatlon. MCAS Cherry Polnt 

Notes: 
UnR is pgli. 
U - Analyle not detected 
' This sample is a duplicate of CHPT-OU612GW03. 

Page of1 I 



Appendix F 
Data Validation Reports 



. . .~ 
Analytical Data Validation . . ~- 

. Report . ; - ~  . .  . 
Samples Collected March FH.9 
cherry psht 

(CTO-64) 
Qumterra Sample DeWery . . . . Group ClOlOl 

-,i",#,a Quality, lnc. 
*.Eest.: 8(4=,e3), , ,  , , Road Suitem 

e NO.: a.%m 



3.0 ORGANIC DATA 

3.1 DATA QUAZIKER9 

4.OlNO.QRANTC DATA 

4.1 DATA QUALIFIERS 

5OSUMMARY 

APACHMBWI ANALYSIS RESULTSPORMS 





This analytid data validation report is based on the review af data 
generated for soil samples. The sample locations, Ialaboratory 
i d ~ ~ t i o n  n~imbezs~sample colldon dates, sample matrix, and 
analyses performed are presen6ed in Table 1-1. The samples are 
presented m order of coH&on date. 

The samples were a d p d  fm uolage m@c pmpmds, semivolatile 
organic compounds, pestiade/PCB constituents, &ox& ktal me&,- 
cyanide, oil and grease, and totat organic carbon, as spdf5ed in Table 1-1. 
Qnan- Incorporated, North Canton, Ohio, performed alf analyses. 

The sample analyses were performed in a d a n c e  with the procednre~ 
outlined in the OLMm (and IKM04) USEPA Contract LaboratoPy Program 

Statement of Work for Organic {and hoqpnic) AidysiS, "Test 
Methods for Evaluating Solid Waste, Physical/ChemicaI Methods" SW- 
846, Third Editim, Find (Pmndgated) Updates I& IIA, and III June 1997, 
and "Methods for Chemical Analysis of Water and Wastes'', USEF'A 
600/4-79-020. Resulp have been validated or qualified according to 
general guidance provided in the Region lV modifications to 'Laboratory 
Data Validation Fnncbonal Guidelines for Validating Organic (and 
kwt@) Adysesa.  USEPA 9/94 (and 4/93). These documents spedfy 
procedures for validaling data genetated for CLP analyses. The 
requirements spedfied in the m&od were also ~ s e d  to evaluate tire non- 
CLP data. 

The organic inorganic d y ~ - w e r e  pdonned acceptably* but 
q ~ s t a s t a ~ ~ ~ .  The aspects of the data, which re@ 

qual@ation, arecaiitex@ed m this xeport 

Results fix metftylene-chlaride and V ~ O U S  m W  in same of the sampks 
were qualified due to the presence of these analytes in d t e d  
lahtory method and/or field blanks. 0th  qnalificatioxw to the 
sample data were due primarily to the presence of matrix interference% as 
evidenced by smogate, laboratmy duplicate, and matrix spike results. 

AnaIysis &is forms pxewnting the validated and qualified muhs fta 
the samples are included irr Attabent 1. 



This analytical data validation report iei based *.the fevie'w of data 
generated for soil samples. The sample l o c a ~ , ' l a b o w t o ~  
id&ttifi&fionnmr&ear, Sample coUe&m dates8 samplematrix, and 
analyses are p-6ed h. Table-1-1, Theixgnpk?sare 

in &&. O f c o W d  &,&. 

The sampleti were..atdped for v0lat.k argarrit cmnponnds, semivolatile 
organic compounds8 pestWde/FCB eonstituents~ dioxin, Bofal metals, 
cydde, ad -,,a w-mg&iC &bt m..&@ed Tabb 1-1, 
--.-ai pJwfhwfh.can*, dM0, -erl:&-dm.. 

The sample analyses were performed in accorrlance ~*th ihe proeedum 
o u ~ i n t h e 0 ~  (andILM04)USEPACcm~Labma~Program 
(W) Sfakment of Wotk for Organic (and Inorgad4 Amity& "Test 
Methods for Evaluating Solid Waste8 Piaysical/Chem.ical Methods" SW- 
&46, Third Edition, Pinal cpmmdgated) Updates n, m, and m Jnne 1W8 
and "Methods for Chemical Ana@is of Warn and W d ,  W A  
600/479020. Results have been validated or qualified according to 
~ g u i d a n m  provided in the RegiDnlV m&flon~ to "Laboratory 
Data Vatidation Functional Guidelinepfor Vatidatii-&g;C&ganhj (and 
hoqpic) Analyd ,  U*A 9/94 (+nd-4/P3), d-ts spedfy 
proced&:for'vall.dating.data gen&6ed for CLP..andy&s. ae 
req-ts specifidin themethad w e  abnsed j@ boaln&fie ~~ the no& 
W data. 

Wpl- . of dab de3ivemble~ foi aIL~amples &&method amnp&m& 
4z.- ~. :tWonon20.~~ &aly&@*:~:P*~g*- . . *;*ted;&d mM for..tties$np '@ &, 
." AtEiohmenit 1 
. .. . . 
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@uhg tGoomsepftheqnality w e  ija&.va$+ti-r+ew, an 
epaluation of the ~ p l e t e n ~  of the data d&ab&S&&iaed bythe 
laboratory and confrrrmaME b.the@ed methais wasperformed. 

DATA DELWBXAB~COlCLPLETEN~ 

The fo11owing deliverables issues were identified during the data 
didation review. 

2.2.1 Orgamk Analyses 
I 

The data deliverables were complete. 

21.2 lnorgnic Analyses -. ,a . 
i The data deli~bles.werqa,mp~te. - .  

The following are amsidered to be deviati- from the specifid na- 
Qa&ficaticms to affected samples are disawd in !kdiw 3.0 and 4.Q. 



~ ~ ~ l q s  were analyzed fa i i o ~ t i l e e r ~  c ~ i n ~ d s ~ ~ v 0 1 a t i l e  
oIganj=- &.&- m.  b~.e&y-J m-ni;tih&tr;, as in&=& in 

r . . .  . P 
~ 4 b l e  1-1. . 

w.wd ktil'e:;&&.. by -;as.QlromabgraPIlr,b 
-. . . . ~  .~ . . . .. . ~., 

-* *r,Bw &des ded to ~Wtenia;tiveIyaenw . .. ~. 
- 

,.. .. - ~ 
p&-@,g&p&;*w* ~ & f & & ~ ~ . ~ & ~  d;w&.&w: -d.& ~ of . ~~ G.*~ ,waurbe & @ oimdfo~ap b, twenty 

. . . . . . . . . *aks. ~&&ivO~&iIe e- ., 

The finding8 oifered in this report are based an a of the analytid 
data reparted arrording to a CLP-equiralet de$iv&mbfe h a t  

The data validation included an assessment of the following items: &ah 
of cnstody documeatati6n, holding ti&es, fatberatory method, field, and 
bnip blank results, surrogate recoveries, MS/MSD analysis resulk, field 
clnplirate multsf bromofluorobenzene (Bm) and 
d~~mtriphmylphosphine (DFI'F'P) ma& tuning resnl& initial md 
continuing calibrations, intend standard performance, endrin/DDT 
breakdown, retention h e  sh i fk  for pestiade/PCB surrogae ~~rnpoynds, 
retention time whdows for pesticide/KB coll~tituenk, w a d e  cleanup 
check sample r e d t s I  qoalitatire identikation, and quanltation of - - 
results. 

The mg@c analyses were performed accepffibl$: but w* q t l m g  
-temenDE. It is rewmii~&ded that dre .&a bnly ased with fbe 
qudifyhg statemerits presented belaw. Any data that,.are not & l d  
ibl his report s h d d  be &insidwed q&&iQv$ly .mid qumtihti.vely v a ,  
based an & item&duatc& Yi&iiW @&la:qiwdi&?d ZESUHS f~ .%he 
sampb provided in Atfachment Z 

~ ~ rtEm fam*lObe ,-.&&& ee samples -qUatiiatlY* 

iiivalta. h e .  to the p-.of  in. d r e d  labom- . . 

-tk& *d/w fi&J blanks. -A mi,- p&- 
r@Sdto fm ei3mmOn ftsn-tg, Sgh as.me*lentr chloride, ?kat 
are lesk ih&~ w:eigml fo tien time8 the as so cia bed^ c o n ~ t i 0 n  



Tab* E-I 
SurkceSoW Detected Commnhr and Sveenina Crilerir Cotmarison -TCUTAL 

Site 12 Remedial hwstlgation, &S Cherry Pdnt - 

~ r d a d r n i O l r e i l m o * d ~ W f a * ~ ~ 6 m Z t u L ~ - m n r x e ~ ~ ~ ~ ~ i c a b a i , c a d b n t  
E S d l ~ m h m n h a ~ b s e n s r u g n s d a ~ n o s n m b a U ~ L p s r s n t h e r s r i , m e m u n n n ~ . ~ r e s r e n e n u m b a ~ & t o ~ ~ c m a s a e s d u l m ~ ~ ~ .  
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U = C o m p o m d ~ d k Q d ~ b M 8 ( s d m ~ n W n : J = E s b n a t e d ~ o n ~ ~ q u n ~ m B = C o r r p w n d a l s o d . l s d e d m a O ~ C b l a n * : R = R a n l t * s r ~ r s d s u ~ b y h d a B r a ~ .  - -- - -m.ontenhgrrrarbnaMP*. 
' ~ m d - t e e e  b ixk iot2ss la .  
' A M  d*te S a n g k  htded 012Ss12. 
bormwooo w). 
.-(Mag 
*Pcsr wx 
'BHC W I L  
'RBCbrtadmicslM. 
?3BCbr-Cmm 
A d u p l i b  d rmemd fm OlZSSOl a d  0128S07. Fw sph ramW*lltl Ir a m & .  m mMmm mnrenmm b p-w *I ma e. 



Table M 
Surface Soil Ds(emd CmpDMds and Sweenhg Cmem C--m -1CLITAL 

Site 12 Remdial hvesti@h, MCAS Cluny P& 
- 



Table E-2 
Surface Soil Detected Compounds and Screening Criteria Comparison - DioxinslFurans 

Site 12 Remedial Investigation, MCAS Cherry Point 

NOTES: 
Detections of a chemical are indicated in bold font. Detected concentrations that exceed one or more screening aiteria are indicated in red font. 
Each screening criterion has been assigned a reference number listed in parentheses in the column header. The reference number is used to identify spedfic criteria exceeded in a particular sample. 
Data entries consist of the concentration followed by the data qualifier (if any) followed by the reference number(s) of any exceeded screening criteria (if any). 
U = Cmpound not detected above the indicated concentration: J = Estimated concentration below the quantitation limit; B = Compound also detected in a CWQC blank; Q = Estimated maximum possible concentration (EMPC). 
"-' = No sueening criterion available. 

'A blind duplicate sample labeled 012SS12. 

'RBC based on the 2.3.7.8-TCDD toxicity equivalency factors provided in EPA (1989). 



T a b l e  E-3 
- - 

Subsurface Soil Detected Compounds and Screening Criteria Comparison 
Site 12 Remedial Investigation, MCAS Cheny Point 

NOTES: 
DeteUiars of a chemical are indicated in bdd font Detected concenwations that exceed one or more weening uileria are indicated in 
red font 

Each weening criterion has been assigned a reference number wed in parentheses in the dumn header. The reference number is 
used to identify specific uiteria exceeded in a particular sample. 
Data enbies consist of the m t r a t i o n  fdlowed by +he data q u a l i i  (if any) followed by the reference number(s) of any exceeded 
screening uileria (if any). 
U = Compound m t  detected above the indicated mncentration; J = Estimated concentration Mow the quanMatim limit. 
'-' = No screening criterion available. 
'chlordane (total). 

'RBC for mercuric chloride. 

Page 1 of 1 



Table E-4 
Groundwater Detected Compounds and Screening Criteria Comparison 

Site 12 Remedial Investigation, MCAS Cherry Point 

Detections of a chmical are indicated in bold font. D M e d  wncentratiom that exceed one or more weening criteria are indimled in red font. 

Each saeening criterion has been assigned a r e f m c e  number listed in parentheses in the m l m  header. The derwwz number is used to identify specific criteria exceeded in a partjcufar sample. 

Data entries consist of the wncemtion followed by the data qualifier (if any) fdlowed by the reference number(s) of any exceeded saeening criteria (if any). 

U = C a m p o d  Rd detected above the indicated mncenlralion; J = Estimated mnanbalion below the quantaati limit; B =Compound also deteded in a QAlOC Mank. 
'-' = No screening aiterion available. 

'A blind duplicate sample labeled 012MW05. 

%hlordane (total). 

%U~C for technical HCH. 

'secondary W m u m  Contaminant Level (SMCL). 

'RBC for mercuric chloride. 

'PC% (total). 

A duplicate sample was also collected from 012MW01. The maximum concentation of the hvo measurements is presented in the table. 

Page 1 of 1 



'~~~ .th@ &d@: that p t e r  than the quantihtian l i d &  
-&d "UN. 

-& qnantita* .~ . ffmits far 4,6-di11itto-2-methylpherml foi the 
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The samples were analyzed for total metals and m i x d a n e a u s  
parameters: cyanide, nitrate and d a t e ,  as indicated in Table 1-1. 

The data validation Wuded an assessment of of following items: chain 
of cusaDdy documenhtion, holding times, equipment, field, and 
I$matory method blank d k ,  initial and continuing calibrations, 
matrixtrixspikspike analysis @-kLspiklatory and fi@ d u ~ h t e  analysis - 
&sulk, Inductively Conpled Plasma QCP) Emission Spectroscopy - 
interference &eck sample results, ICP serial dilution resul9 laboratory 
~0rztraI sample results, puantitation limit standard an@& &is, 
qualitative identification, and quantitation of results. 

The inorganic analyses were performed acceptably, but require qualitying 
statements. It is nxcmmeded that the data onhr be used with the 
qdifying statements presenttrd WOW- ~ n y  d& which e not 
discussed in this report should be considered qualitatively and 
quantitatively valid, based on the itens evaluated. Validated and/or 
qualified results for the samples are provided in Attachment 1. 

DATA QUALDTE.. 

po~dtiri results reported kor the m W  in the samples presenbed on 
page 7 are qdihtively invalid due to &eir presence in the associated 
field and labmabq method b b  USEPA protwo1 requires 
positive~~fordmental~taminsnt9,~tareLessthanoregual 
t o f i v e t i m e s t h e ~ w n ~ t i g n l w e l ,  tokeconsidered 
qyalitatEvej. invdd. TMB bas been indicated by @acing 3" 
qualifiers next to thequantitative resrrlts for these mW&.in the - 
samples. 



-v &&:for mp& &&d-&, , ed& -,Iav 
mh*e-~,& md ma ybewthanv .,.. 

0 dtB**e:,-*mwmq--~& 
*-&= -&,*,, 

for this analyte for samples ofsimitarinatrix W i v e  anthimy 
4tii:have been markedwith "J" qualif~ers ,indicate that* are 
bias4 Iow. Nmdeteded d t s  aremarked "UJ''. 
Calcium a d  manganese positive resultsfor thesamples should be 
~ ~ n s i d e d  quanetative eshnabes. Thebes.labom duplicate pxedskon 
cri~d20pecraEtforv&esgreaterthan~~~~QRDL(m 
+ t h s . ( 3 R D L : k : 4  Iess than b..timeqithecmL) was € s w x d i d  - 
fortber;e adym. 'l'he.bFk of plX%bi*may be akefohwerw* 
of samples ofs&&rgxmh m : m d t s . b v e b e e n  marked T ' W  
indbtethat thy-;are quantitative esikwies. 



The organic -..~mg&g analyses -~b & @+.id a ... 

validation report w& 6ed arreptably, but reqyiredqiwUyihg 
s~1.km.t &.sf &e data, WE& required qualificati* are 
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This analytic4 data v,&dationreport isbasdon.theni&im &.data 
m@t.edfm ,&I and sediment samples. The sample.l&tions, 
taboriitory identjfication numbers, &nple collection dates, sample matrixI 
aild analyses performed are presented inTable 1-1. The samples-are 
presented in order of collection date. 

Tfre samples were analyzed for volatile orgadc compoUnds, semiv.~k@& 
DmttCmP ddee {m:i:i: - tlgasi-&.ajan~m- mm- , . ~  . . . --.. 

I # I - -~ 
cyanide, oil and gmsei-and total +c carkxmI as s p e e d  kn TgbIe 2-1. - 
quanttera Iricorporiited, North Cantont Ohio, pedarri&U'.analyses. 

The sample analyses were performed in accmdanca with the procedures 
outlined in the OL.MO3 (and ILM04) USEPA Contract Laboratory Program 
(CLQ Statement of Work for Organic (and Inorganic) Analysis, "Test 
Methods for Evaluating Solid Waste, Physical/Chemical Methods" W- 
846, Third Edition, (Promulgated) Updates 11, IIA, and III June 1997, 
and "Methods for Chemical Analysis of Water and Wastes", USEPA 
600/4-79-020. Results have been validated or qualified according to 
general guidance provided in the Region IV modifications to "Laboratory 
Data Validation Functional Guidehes for ValidatingOrganie (and 
Inorganic) A d y s e ~ ' ' ,  USEPA 9/94 (and 4/93). These dwuments specify 
procedures for validating daPa generated for CLP analyges. The 
requirements specified in the method were also used to evaluate the non- 
CLP data 

The organic and inorganic analyses were perfowed acceptably, but - - required*- statwwnts: The +.of the data, which required 
,421&cati'&, idM- in this 

Results far ;orgat& teapounds atld various metals itr some of the saqp1es 
were qualified due to the pree&m of these anal* in -ted 
Iaboratory method and/or field blanks. Acetone and chlakd-time results 
were w&&& &@ b, &mon %.@ 

- - - 
.matrix spike r d C .  

Mysh:,results forms presenting the validated and qualified re;sdt$ far 
thesamglesare khded in Prtidmwnt I .  

-&DATA O U A ~  o3c iii ~ R ~ ~ ~ ~ ~ Q I , ~ S I I G C U ~ ~ I P ~  



I%% analytical data validation report.& based on the renenew of data 
gemsate&-for soil and sediment samples. The sample locationsr 
l~aborabry identifkation ri&bers, sample collection dates, sample matrix, 
and analyses performed are presented in Table 1-1. The sample are 
presenteaiil ader sf colIecti6n date. 

The samples were analyzed for vslatile organic c&npounds, sm&oIa@e 
organic t%mpounds8 pesMde/PCS Co~tuea& dibxin,;tod metals, 
cyanide,oii and m, and total organi~caibrxi, aS specified h:TdMe 14. 

Incoweted,N& Oh% axana&m. 
? 

The sample analyses were performed in aceordance with the procedures 
outlined fn the OLMD (and n;M04) USEPA Con- Labwtosy Prom 
(CLP) Statement of Work for Organic (and Inor&) Amlysis,~ 'Test 
Methods for Evaluating Solid Waste, Physical/Chemicd~MethO&s" W- 
846, Third Edition8 F M  (Promulgated) Updates Il, IIA, and IHJune 1997, 
and " M m  for &emid Analysis of Water and Wastes", USWA 
600/4-7%(YLO(YL0 Result$ have been validated ar q&ed according to 
general guidance provided in the Region IV modifications to <Laboratmy 
Data Validatim Fundiorial Gitide@w% for VaIidmg Organic (md 
Inorgdc) AxiaIys~''iUSEPA 9/94 (and 4/93]. Thesed&uments . qcd f y  
pa- fiiT vali&.&lg data generated for CLP.@p.  m e  
req-enb specifieil in the method to the norp- 
CLPdata. 

Comp1-eteness of .6ta delivea'bles for all sniples and method cinnpliiuccz 
is ~ dfscussed ~ &&&oti24 Analysb d ~ - f o - . ~ - & ~  ~vatidated 
4 w*d.&&& w,-* are incliiped;.& 1. , - .. - . . . .~ 

. ~ 
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mgggwPM we* -:fiir -.file &@& ,mPPgaii&.* e * P o J a @ e  
. . .  :,.&I f~m.~uhh , ~~.mdrcr~.ed - - . - c - in- 

The: fh$bgs o w  in-this report arebased on areview of the d y i i c a l  
&atareported according to a CLP-eqUiirdflt delbe%aMe i o m k  

The data validation included an asse&nent of the foU.o%9ng i.temg: :d%ik 
of : d y  dcmmentatiori, holding times, labmatory 'methodp field, and 
trip blank resalts, surrogate recoveries, W/MSD analysis d t s ,  fidd 
duplicate r d k ,  b r o m o f h o ~  (am) Wd 
deratllroroMpheny1phine mass tuning results, -initial afd 
&wag &%ti&, s h & d  -ce, enda/DDT 
 down, reteritian time shifts for p e s t i ~ d e ~ ~ ~  s u n ~ g a ~  c o m p d z  
retention tjme w&dows for pesticide/FCB ~ons8ta%nts,~p?sfiCide deannp 
check sample results, qualitative i$en%mtiOn,. and quantieti~n of 
6 W .  

Th;e oq@o analyses were performed acceptablyI bat q g & C  q e g  
&a&@. it f&omm&ded that the da& onEy be used with tke 
qu&&hg statextents pmsented below. Any bata.that mnot dkmssed 
ip &is report should be &.W qdibtively a3ld qpan@.tatively vgtid 

on the fbms eval=tesftea Vaiidated a n d J ~ c  qdifiecl r d t s  '* the 
s&&piesare provided in Attac@at 1. 

DATA QiCIAL.lElERS 
* p ~ ~ ~ & : ~ ~ ~ C D m p o ~ s ~ ~ , - * j e . f i - ~ m  

4 aie-p&&&e -&d &the7= of -pamd 
iir.ea, me&ad &/.* && J,-. upJph m,teq*,pitiVe d~b m- €mi-& &.as 

methyhe chlorideand b b @ ~ ~ l j p h t h d ~ ~ ~ ~ t h a t  are1ws4wn 
or equal w~iien tlntes b-wbltmkm-m levei, &lie 
&de& quafihtivekg indid. &$&&..far ~. , . , . 

taminants, suds as kp@&lotand a l g h w ~ ~ t i u e : I e s s  
than five t k m ~ t h e  level a Hank, ate + W d d  
hpb~=~dk: tha t :e  legs &EIR fie quan6~ti0n =&.with ihe 



&;--.by CLP p,tocdr.all semi~04tile Ti& ha~e..l?een 
rep%& . . .  ~ *.I 7" cpml%iw.@~ca~that they are-qaantitaffve 

* 
. . . , EDQ h r e p e  pnlpthase TfC rewllts-which have not 

~ h P a t @ ~ l P a c * 1 ~ m f i e l i l ~ ,  and where 
piei131e;has.grcmped TIC.&.-. -on 



The samples were a d p d  for Wal metats a d  m i s d h e o u s  
' parametem cpide, oilad greaseII and total cqpniccarlqn~~sindid 

&Table 1-a. 
, . .. . . ~  ? ~~ 

The data @ ~ ~ - ~ i i e r ] .  . . an-t of &u$ f i , ~ c & n g . i ~  chain 
d custody d m & n ,  holding times, eqaipent fkid, and: -* &~~gUienk remi& initial a n d ~ : ~ ~ g  .dbralin\s, - 
~ p u 1 t r i x 1 . s ~ - ~  resdt+l&ur&wy andfield ~pEicate d y s i s  
mm@s, 1 n d ~ ~ . c a t l ~ 1 &  .I%,sma: CfB),:-on S - p y  
,-in- ~ t ~ ~ ~ C P . s e r i a l ~ d i l h t i c q ~ ~ t s , , ~ a b o ~ a ~ r y  
. .c@rol sample d t s p q u a n t i i a t i o n o n l i m i t . ~ . ~ ~ E s ,  
9&&:: iden~I Iand .Pnamtitatlon o f . d i .  

~ . .  

The in&= ~ s e s : ~ ~ , p e r f o m e d  ~Fia .~vrbutfequire .  qdifyhg 
sta@nentss, Itkrecmmnd.ed thatthe datadpbeased with the 
.-g:,* &&, ,,,&&&., @ dih;ww,are not 

i;l &-ad d:be-dM wEati+d$ and 
. .. 

' - ;; Y*&, e*dii'ag&. Valiaated,and/or 
j 3 cfi;&ed~~ts'fdi'*e~~P1es are eil,.b 

Positive repottedfor . . the metals & the sampb..pewated :a 
. . . .F* nd 

m&maf&- mwm,- . . 
asswiated 

. . 
t o r y .  

.*;&.&:h '- .. :*= .~ -b .&ttarYTarYT1b than or eqpal -, . . bI~:j&-~tfie&*. crmw* -.:; ad.be, dQed 
+-;&,,&& -has-; *-. .' * M . & ~ ~ " ~  
-i*to, the..mta-tfw,dIf&;&; tfie 

' - ;sdj.ilea 
. .. 



Cobalt 

Copper 01- ~. 
S h ? r  0 1 2 4 $ 1 6 , ~ 7 , ~  

-- --Aam-m-y--- fiiifiii=ee~plwi:h-md b;c! -tx@mM&&w ~ O W  - - 

quanHtaWe &hates, and may b& high= The 
- 
> 

~ t e d m a t r i x s p i k e m s o w r k s ~ b k % ~ a ~ & f i m i ~ ~  
Wadyte. l%t? low recoveries indicate the pesence of mtedmmxs 
for thbanalyte for samples of similar mafrix Palive antimony 
results have been marked with "J" qualifiers to indicate that they are 
Eased low. Nodetected resulk are frmked "UJ". 

. AJ i, copper and manganese positive d t s  for fhe samples 
should be d e r e d  qnantitathre estimates. The laboratory 
duplicate pmxisi~n criterion of 35 percent for d u e s  greater than five 
tbnea~~DL(ot~WotbnestheCRDLforresnltsless~five 
times the CRm] was exceeded for these analytea The fadc of 
precision may be due t~ heterogeneity of samples of similar ma& 
These results haye been marked "J" to indicate that they are 
quantitative estimates. 

P ~ e e ~ i s ~ ~ ~ b r  the inetals infhe.mpl@ -bed on 
p&e:tZ.~.q~tat&dy kviilld dw-to &ircpesemqm the e t e i d  
fidd a b w  ~ s M & o c I M ~ ~ ~ ~ .  USBPApr~tt~~lreqtlites 

@tiuedkfm e i m d . c o n ~ ~ , t h a t t ~  . . . .  , . less than or equal 
~ ~ & e C ~ e s e s ~ . ~ ~ ~ & ~  ~ Q G Q G Q G ~ ~ ~ ~ ~  

. ~~ '@?&&&*&vali This&;-in~bg*8,*u" 
qrtalifiera &,w & thetitafie t&ts,f& thesem&& in 

z4ainples* 



exceeded for these analytes; The lack of predaian may be due to 
heterogeneity of sampfes of similar matrix. These dtskrave be- 
m u k e d  "J" to indicate that they are quantitative estimates. 

General Data Qualifiers 

Tfie laborafory reported results for metals and cyanide detected in 
samples at COG- mfer than the b t  detktian~limit, 
bnt less than theCaDL with "0" f l a p  EDQ hatagged results boE 
metals and cyanidebelow the CRDL with qnatif& to indicate 
that thy are quantiaative esfhnates. 



The mga& and.inorganic anal~ses d d b e d . i n  this analytical dau 
validation~reP~&e p e a  a q b l y X  but reqoired qualifying 
.$&ments .m agpects , ei . ~ the da* which gequked qudiEi@tiisn, &e 
i&,,&d in..&&~pat 

~~ . . 
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3.1 DATA QUALRZXRS 

4.0 L'VORGANIC DATA 

4.1 DATA QUAWmEIS 





This m c a l  data validation report is based on m e w  of data 
gexictmted for &fa& wa6er~sampleses Thesample locat i~ , .  laboratory 
identib'lcation ri~zmbezs,. s,plerollection dates, sample ma&, and 
analyses pe&nned ar&? pfesented in Tabk 1-1. The d p l e s  & 
presei~kd in order of collectionon date 

The samples were analyzed for volatile organic compolmds, semivolatile 
organic &mpounds, p&icide/~CB cor&&ents, kt .  m d ,  and - . ~ .  ---. cy&&e, nitrai* ,&7,l,d grcsase, ;tnds"&te*.as 
specified ki Table 1-1. Quantkra Incorpbntte&.Naith. Canton, Ohib, 
performed all analyses. 

The sample aaalyses were performed in accordance with the procedures 
outlined in the OLC02 and OM03 (and ILMO41 USEPA Contmct 
Laboratory Prop;rrrm (CLP) statem& of work kr Organic (and Inorgartic) 
Analysis, "Test Methuds for Evaluating Solid Waste, Physical/Chemid 
Methods" W-846, Third Edition, Final (Promdgafed) Updates 11, IIA, 
and IIl June 1997. and "Methods for Chemical Analysis of Water and 
W W I  USEPA 600/479420. Results have been validated or qualified 
according to general guidance provided in the Region N modificatims to 
"Laboratory Data Validation Functional Guidefines fos Validating 
Organic (and Inorganic) Analyses", USEPA 9/94 (and 4/93]. These 
documents spedfy procedures for validating data for CLP 
analyses. The requirements specified in the method were also nsed ta 
waluate the nokCLP data. 

Camplcttemss of data deliverables for all samples &d method compiiarrce 
is discnssed in Woh 20. Analysis d t s  forms p t i n g  the 
validated and qualified resulk for the samples are inclnded in 
Attachment 1. 





During the course of the quality assurance data valid&- review, an 
evalp&m of the completeness of the data delivembles provided by the 
labmatory asad c o n f o k  to the spe&ed methods was performed. 
Dab deliva5.W that were d e h m h d  to be 4th- incomplete or 

from the -- p m t ~ c o ~  in the required a+lysis methods ?ere evaluated to 
determifieIheim~if~ymtbe~si.;dbreportedbyh 
liibora-. Quakcations b the data &tingfrom.mettiod deviations 
ate discus& fully for the samples receiving;tfie-validah review in 
Secthis 3-0 and 4& 

DATA DZLIVEXABLE COWLET- 

The following deliverables issues were identified during the data 
validation review- 

Orgmk Analyses - The data delivembles were complete. 

~ R O ~ ~ S U U ' ~  A d -  - The Iabotabry inadvertently miskibelled the metals Wsls &t 
foimfor sample 35ATW86 as 35ATW04- ThelaborataJr was 
c o n 4  and prmided a revised analysis tesult form for this 
sample. 

Based on the Werables reviewed, there were no devhtim to the 
organic methodologies used for analy&. 



4 Based on the deliverables reviewed, there wexe no deviatigns Ba the - 
I inot@nic m&odolo@es used for andf&. 



Thesamples we~:andyzed for volatile o~~ . c04npo .un&,  semivalatiie 
organic e~~~pounds, and pesticide/PCB consiitnents, as indicated in 
Table 1-1. 

For the semi*O.biiIe fraction determined by Gas Chroma~phy/Mass  
Spectmmetry,'Bbmry sear&% were performed @ "tentatively identify" -- 

chroma tog rap hi^ pech whose cham&~& . .. .. . . . .. -~ -- 
- -e dldnotma!!ose..~f ..l- ~~ ~- . 

targeted compo&. Library &es w&e.perfd for up to twenty 
semivolatile extraneous peaks. 

The findings offered in thh ieport are basedoxi a review 08 the analytical 
data repmtai ac;cordEng to a .CLP-equivaIent d&vetable format 

The data validation m d e d  an assessment of the foJlowhg items: chain 
of custody documentation, holding times, laboratory method, field, and 
trip blank results, surrogate recoveries, hrLS/MSD analysis results, field 
duplicate resulb brornofluombenzate m d  
decafluorotriphenylphosphine (DFTPP) mass tuning results, initial and 
continuing calibrations, intend standard performance, endrh/DDT 
breakdown, retentten time shifts for pesticide- surrogate compounds, 
retention fime windows for pestiade/PCB constituents, pesti&de cleanup 
check sample results, qu&@tive identiffcation, and quantitation of 
resulk. 

The organic analyses were performed acceptably, but r e q e  qualifying 
statements. It is recommended that the data only be used with the 
qualifying stabw~%s presented Wow. Any data that are nqt discussed 
& this re&* should be coddered qualitati&ly and quantitatively mud, 
based on the items IwaIuated. Validated and/or quafified resnlts for the 

The positive volatiles results the samples presented Wow are 
qualitatively invatid due to the presence of this o m p o d  in 
associated labamtory method and/or field blanks USEPA protocol 
requires positive mulls for common cont ts, such as 
methylene chloride, that are less than or equal to ten times the 
associated blank contamination level, to be considered qualitatively 
invalid. Results for uncommon c o n ~ t s ,  such as 
trichlomethene, @toluene, alpha-chlordane, and heptachlor, h t  are 
leas than five tiines their blank Iwel are also mnsidered invalid, This 
has been indicated by replacing resulk that are less than Ule 



anti tath .&nitwith & . . q ~ t i t i $ ~ n .  .&nit, -!sthat are geakr QU.. 
*. ~ ~ *:q"aqita@h l ~ . ~ . ~ ~ k ~ : ~ r .  ~. 

Toluene 

quaNitab.l&its foi-2-butanone foi  the ~ampllis have been 
i-ejected and should be mmidered su'spect The initial calibratia 
average dative response factor was less than 0.05 for these 
comp~ur(1.s. Thishdicates a hck of ins&%znient stability for these 
compounds. The quantitation limiis have been marked with "R" 
qualiffers to indicate that they are suspect. - The results for pe&ade/PCB constituents for sample 012TWM 
should be considered quantitative estimates- tow recoveries were 
obtained for -gate componnd decachlorobiphenyl for both 
chromtographic columns used for analysis. The low recoveries may 
be the result of matrix interferences and/or laboratory inefficiencies 
for this sample. Positive results k v e  keen marked with "J" qualifiers 
to indicate that they are quantitative estimates. Nondetected results 
have been marked 'Wj". 

The positive results f a  heptaichlor eprpxide For samples 35AATW03 
~ ~ A W W  &dd &d& qn*t.&&&.-. The dud 

As reqnired by CLP protocol, all volatile and semivolatile TICS have 
been.repoW with "J" qnalitiers b indieate that --are quantifative 
estimates. EDQ has reported only thm TIC mdbwhich have not 
been determined to be laboratory or fiefdartLfa&, and where 
possible hgsgrouped TIC of class*- 

Asrequkd by U P  p r o ~ l ,  all Componnds which were 
qualitatiwely i&nt3fied zit ~ t r a ~  belowtheir respedive 





An- QIm1) 0 1 m 0 1 , 3 6 A Z W 2 & ~ ~ 3 6 & ~  

;asAm 

Vanadium OI2SWffl. fflZWU2.0125W03, QIOIZSWOQ. 35A7W[a, 

35ATWW 

PositivVe~sulfa& results for the ,samples aie biased high quantifafiv.e 
esfimates, and maybe lower than reported. The associated lnatrix 
spike reawerib wereabove a&ep-. limitsfor this anal*. The 
Mgh recown - & & - & . & g * p r ~ o f ~ ~ & r * ~  
analytes for saniple d simile PosiBme.dCab . results ~ have 
bem-rnark&i with "JN'qMm h d i a e  h o  we.wd M@, 

posZtive &&;&,mp]les &&&&;-&a 
qdfat ive  Tj,,$ &&@&q tes.&lPh* &.&fim ,Jf 
20 percent for values p t e ~  than five-tlmes theCRDL@,k We 
W L  for d& less *five .& mI.1 %as:- &r 
 anal^ The ~ . o f ~ o n - r n a y ~ : d & t a  fwEzqedq of 
~ m p I e s o f ~  ma- ~ d t s ~ v e b e e X I m a r k e d * f a ,  bo . 

inkdimte th& &y am q u a n ~ ~ ~ a t e s : .  



The organic and inmganic analyses described in thisdytical data 
~alidatereporf were p.erformed acceptably, but re-pUirM qUal@ing 
am- of dab, q&& qa&f&m,.&i? 
identified in tbis report. 
. .. 

I :  
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AnrJyJis Refemxe 

h c o x d ~ a l i o n V ~ O i g a n i c  ~AConlractIabmabyPmgram, f=-+ .Sbtteinmt of Work far Osgpics Analysis 
Mulabmedh MIs&mmen*og aan. 

TAL Metals and Cyanide 

OilandGIease 

Nitrate 

u s E P A G m h e t l a b o 8 a b r y ~  
stalmnent of Work fox h L o w  Adysih 
Multi-meah ILMOP. 

Testlbi&ods for Eveluathg Solid Wac4 
P + i d / M  Methods W-W, Third 

F d  (Pmmdgaled) Upd~tes 11, IIA, 
and ID June 1997, Method 9(170 

M& 353.2, ''Methmb for Chemical Analysis 
of Wate  and W d ,  LlSEPA 6801 4-79-020 

Sulfate ~3754,'MeihodsforQlemicsl Analysis 
of Water and Was#&, USEBA W/4-79-020 
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4.0 INORGAME DATA 



.@tia dab d d a t i ~  report b&& a fie; & dab 

gehee@W.f91 ground wp? -pies. Thedimple lm-, laboratory 
j & g & i ~ & ~ n ~ m ~ ,  sample & e o n  dates, Samplemat&,and 
analyses perfornietl a& presexited in Tablk 1-1. ' h e  samples are . 

PI &. p r e s e n ~ i n d  ., 

- ~ . s a m P 1 e s  were.-esh~lat<lee O1?gani~-mpam&,, . . . ~ . 

organic mpoun&, pestidde/'fCB mmtitwmts, toialmetafs, and :.- - . .~ . e m m  v w  cy&de,.~a&.~d'd'&k,, as specified in 
TabIe 1-1. Qmnttea hInccrrporated, North'.Csntcm, Ohio, performed all 
analyses, 

The sample analyses were performed in a(y~rdance with the 
odined in the OLCO2 and O W  (and ILM04) USEPA Contract 
Laboratory Program (o Statement of Work for O r g d  (and Inorgec) 
Analysis. Results have been vatidated or qdfied d i n g  to general 
guidance provided in the Region IV mod£fieatiorrs to "Laboraiory Data 
Validation Fun&& Guidelines for Validating Organic (and Inorganic) 
Analyses", USEPA 9/94 (and 4/93). These docmnenb spedfy 
for validating data @merated for CLP analyses. The requkmenaS 
spesified m the method were a k ~  used to evaluate the nol\-CLP data 

.-:.analyses Theorgatlicandhpqpmc were perfamed ,accep&bly, but 
The.- of data;w&&.,req&& r e q u i d q e : a - ~ ~  

tpiali6catibn, aiy identified in fhisreport 

thesmnPles w& qihHkd due 'b& p-e ofthese d y k s  in 
assodated IabooaaPry method and/or field blank 0 t h ~  qdificadon~ to 

i--...U.rl---.rU -.r iii r r r r . r r r m - ~ ~ p c n n m ' ~ ) ~ l s  





A@ DATA DI~LNE&IBU-COMPLETEN~%S&IV MtflWdD 
.. 

,.,f&,w&ty -a;ce '.j& *adon hrJ, an 

@alaatiim .. of the ccnnpl~tene& of the data deliverables pnwided by the 
~watorp & ,- ,& tkeFm- e e d *  
Data & h r a b  thafw~~~detmaked to ~ . ~ ~ i n c O m p l e t e o r  , uw- &be by :tfik labo=&rp? mti~~) 

~~~~ ~. ~. f m m & e ; , ~ I s I s m i h e ~ - ~  methods were e$na6ed..k, 
~. . .. * ~ m i f w y a r & ~ ~ ~ . r e p o ~ b p ~  
=q- -- & e & h , : m b b  eb 

- .  
are *for M~ktmples receiving the vGd&on re+ in 
Sectians 3.0and 4.0. 

The FoUowing deliverab1es issues were identified during the data 
validation review. 

Organ2 Andy- - The data deliverables were complete. 

Inorganic Analyses 

The data deliverableti were complete. 

~ O D : . C O M P U 4 N C 6  

The fenowing ane.ddered to be deviaW.&p$ - Zhe s p e e d  &odsi 
; ;*;- Se0 and 40. QudSicaiiaw to affected samples diswmdL :. . . . . . 

Or&ant'rM- 

Based on the delbembles mvkwdv Were T&& im deVia- io $le 
organic methodologies used fix ady&. 

~orgam2enalpses 

Based bn the delloerablesreviewed, there werewdWia.ti0~) to the 
inatgank methodologies used far d y &  



For the semivolatile fraction dekpined. by _Gas C4roaawphy/Mass 
to."matively identilj" 

~ k l l  those df . 
target& mgpmds. b'ibraryds.~ were perfonne& for up to twenty 
semivolatile extraneouipeaks. 

The findings o k e d  in this report are based on a review of the analytical 
data repurkd accotding to a CLPsqaivalent deliverabIe format. 

The data validation included an a-ent of the following items: &ah 
of custody documentation, holding times, laboratory m e W ,  fietd, and 
irip blank &, surrogate recoveries, MS/hBD analysis results, field 
duplicate 4 6  b r o m d u ~ e n e  @m and. 
dduoroIa5phenyIphosphine ( D V  mass tuning results, initial &d 
continuing mIibrations, infernal sfandard perfohnance, endrin/DDT 
breakdown, retention time shifts for pestiade/PCB surrogate cornp~unds, 
retention time windows for pestiade/P(ZB constituents, pesticide deanap 
check sample results, @Wive Identificatim, and q d t a t i o n  of 
r a t s .  

The organic arialyses were performed aaptabIy, but requite .qdEyhg 
stakmenk It is recommended that the data only be used with-the 
qaalifying statemen.& presented Wow. Any data &at .are- notdiscllaged 
in this report shodd be considet~d qualitatively and qyantitativrely i tad, 
based on tfie itetas eval+kd. Validated and/or qualified d t s  for the 

pr@d& A- ~. t l .  

DATA QUALIFEWS 

The positixexe&tp.reported. for methylme chloride far samples 
- . U 3 , d ~ ~ f o r . a l l . s a m ~ e x c e p t  

M~MWM & i&i4tively i n w a  citw to,.*pmswe of this 
compomxd-in assockied Iaboratorymethodand/dr..&ld blank; 
USPA ptotoc@ q&~otoc~~e-~~~for~.~~on c~ntwnhmfs, 
m&& *&me chforide, %t we less ihan or eqtd to~tqvthee - 
&e ass& ~e~~~ hel,-b, be w & e e d  

. .  ..- . ~ .,, . 

qualitatively invalid. R ~ Q  f d  ~ t : ,  ' * . ~ s ,  e,aA.as 



areh,th%R,&quantitatiO*limitwi&&.;ln,&&~&;~m~t, 
Ri3Suits that are greater than the quanaf-~tfm limits-are marked %ID- 

-\ 

&...required by.CtP prdtrrcol, +ll volatiie and $@niv~latile TICS have 
w i e p m w  witW.7" qualifiers.to bdi&te -@ey are quantitiaee 
mtba4es. has rep%& .dyrr&w'TK: .mrS whichhave wt 
bs?en-determhd to belabora&ny orG.ld artifacts, and where 
possiblehas g~onped TIC of similar dadimfiim. 

: & ~ q a  bp m-imko], & ~ ~ p o f m ' & ~ ~ ~  were I 

: . ' i 
-. Fw*rSI'i@&fied at cmmnlm r?espeetive 

. . Clbnt~$&eqahdQnanfita:ti~Lindfs . ~ .: ~ ~ ~ ) ~ h a f ! e B b e m  marked - .  d*;?" *m~ ~ biir.dicaitie *at*q 
, . 



utntrol sample results, qnailtitati&. limit sbndmd sma- d t s ,  
qdb&ei&ww&.41tBm&ta~;~&ts I 

~ . .  . 
fie.- . . . -- mP w e ~ d r m e d a ~ ~ ,  &:txapire quaWhg 
* w ~ t . i r ~ ~ ~ ~ t ~  wi* the 
q-g 8tatements-PF~Gi;Ere10v-. ~ n p  &iiwrhi~ are not 
discussed h.~.rqmrkshautd be-dder~ered@ta~y.e ly  and 
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Positive iron resulfs for the samples should be considered 
~aentitatiwe estimates. The ICP serid diluti~h criterion was exceeded 
forthisanaEyte. Thelackofpr~maybeduetothepreseneeof 
intetferexies for samples of similar ma*. Theiran results have 
been marked with "J" qualifiers Bb indicate thal they are quantitative 
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samples at am cent rat lo^ greater than the Mtmment detection Wit, 
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met& and cyanide below the CRDL with "J" qualifiers Bb indieate 
that fhey are guanfaathre esdixiaks. 
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1.3-Oichbmbsnyna 

1.CDI~hiombenunl 

2.r'4qtit(1-shlorompaneI 
2.4,&Ttichbmphnol 

Z 4 , E T t i c h b ~ h n d  

2.LDIcMo~h.nd 

ZCDlmalhylphaol 

24-Oinitrophend 

2.CDlnlMblulns 

2,EDlnllmbluena 

2.Chlommphth.lna 

2-Chbmphsnol 

2-MLh~inaphlhabna 

2-Mm@hend 

2-Nlmnlliw 

2.Nilmph.nol 

3,x.D'mbmb.ntidine 

3-Nlmanllino 

4,EOlnlilPZ.mllhylphlnd 

CBmmophenyighmnyielkI 

CChlorc-3-me1hylphend 

4-Chlorosnllinm 

CChlomphanvl.phmyleLh~r 

4-M&ylphend 

CNlVoanllln 

CNl lmphs~l  

h n a p h t h a e  

~ ~ n l p h l h y l e n  

Anlhrsune 

12 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

U 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

J 

12 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

44 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

J 

!4@g 

 kg 

P # ~ S  

rolko 

LQRQ 

UQhQ 

UQIkQ 

P ~ Q  

Y Q ~ O  

ugh@ 

Y f l Q  

P ~ O  

ugh# 

Who 

WhO 

upno 

!@O 

rOnO 
P@O 

Won9 

~d"l4 

rpn9 

P@Q 

P@Q 

Vf lP 

r m 9  

@hQ 

W O  

~ d " 0  

Pm9 

WkO 

P@O 

012SS01 

0126Ull 

1/15 

0115 

0115 

0115 

0115 

0115 

0115 

0115 

0115 

1 

0115 

Oil5 

0115 

0115 

0115 

1115 

Oil5 

Oil5 

0115 

0115 

0115 

0115 

0115 

0115 

0115 

0115 

011s 

0115 

0115 

0116 

0115 

0115 

9.5-13 

350-4100 

360-4100 

3W-4100 

369-4100 

360.4100 

570.9900 

380.4100 

380.4100 

360.4100 

570.9900 

360.4100 

380.4100 

3W.4100 

360.4100 

360.4100 

360.4100 

870-9800 

350-1100 

3W-4100 

870-9900 

870-9900 

380-4100 

360-4100 

350.4100 

360-4100 

380.4100 

670-9900 

870.9800 

360-4100 

310-4100 

3W -4100 

12 

4,100 

4.1W 

4.100 

4.1W 

4.1W 

9.8W 

4.iW 

4.iW 

4.100 

8.9W 

4,104 

4,lW 

4,104 

4.100 

44 

4.100 

9.900 

4.100 

4.100 

9.900 

9 . W  

4.100 

4.100 

4.100 

4,100 

4.100 

9,800 

9,WO 
4.100 

1.1W 

4.100 

NIA 410.OW S 

3.2W.WO S 

JBO.WO S 

NIA 

NIA 

NIA 

N U  

200,WO C 

NIA 

NIA 

NlA 

N U  

NIA 

NIA 

63.WO.OW S 

NIA 

NIA 

N U  

NIA 

NlA 

NlA 

NlA 

N U  

NIA 

NG 

NIA 

NM 

NIA 

NIA 

NM 

NIA 

NIA 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

BSL 

DLBSL 

DLBSL 

NTX 

NTX 

NTX 

NTX 

DLBSL 

NTX 

NTX 

NTX 

NTX 

NTX 

NTX 

DLBSL 

NTX 

NTX 

NTX 

NTX 

NTX 

NTX 

NTX 

NTX 

NTX 

NTX 

NTX 

N M  

NTX 

NTX 

NTX 

NTX 

NTX 

' 
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TAQLE 2.2 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

ChevPainl. SID 12 

~ l~ t ioT ime1mme:  CwnnUFulun 
Mdlum: SUB- Soil 
Ulpoovn Medium: AIr 
Ex o w n  Point Emiruims horn soil rovlh dwnwa  r 

72.558 

MI293 

309002 

318646 

57748 

111M2a2 

XUB9218 

1267221 

11087691 

319857 

3 1 8 W  

MIS71 

858888 

33215659 
1031076 

72206 

7421934 

53464705 

5 W 6  

1 2 7 6 W  

76446 

1024573 

72435 

8001351 

~,~..DDE 

4,I'DOT 

Nddn 

Ilpha4HC 

Plpn,Chloldana 

12874112*mcIor~1016 

MCdW.1221 

11141168*roclw.1232 

*rocIw.1242 

M w - 1 2 4 8  

kdw.125d 

1108B25*r&.12M) 

bela.BHC 

dlllbBHC 

Dbldrin 

Endosunan I 

Endosunan II 

~ n d o w l b n  sulfala 

Enddn 

Enddn aldehyde 

End"  ketone 
gamms-BHC (Liodaoel 

0emmcChbdadsn. 

H lpbsh l~ r  

H ~ p I I I ~ h l o r e ~ x l d e  

M~lhoxyohlor 

Tomphene 

0.45 

1.5 

NO 

0.034 

0.24 

NO 

NO 

NO 

NO 

NO 

NO 

14 

NO 

0.094 

0.53 

1 .S 

NO 

0.17 

0.64 

1 .8 

3.5 

0.15 

1.3 

0.074 

0.096 

ND 

NO 

J 

J 

J 
J 

J 

J 
J 

J 

J 

J 

J 

J 

J 
J 

J 

J 

3.7 

13 

ND 

0.33 

51 

NO 

NO 

NO 

NO 

NO 

NO 

450 

ND 

0.16 

16 

1.5 

NO 

15 

4.8 

3.7 

3.5 

0.15 

53 
0 .U  

12 

ND 

NO 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

U D ~ D  

UWk8 

P9hS 
W h 8  

P@O 

umb' 

PWkP 

PCkO 

PdkO 

M'J 

l a 0  

~ h 9  
Who 

ughn 

ugh9 
Wh9 

Wh9 

Bh8 

V@9 

WhQ 

NhQ 
Wh9 

WR9 

UQ*O 

PONO 

o r 2 s w  

012S504 

012SS17 

0 1 2 S W  

0125511 

0126516 

012SS16 

0 1 2 ~ ~ 0 8  

012SS10 

012SSO8 

012SS11 

012SStl 

012SS10 

012SS11 

012SSM 

012SSM 

1011s 

7135 

0115 

Y15 

11115 

0115 

0115 

0115 

0115 

0115 

0115 

6115 

0115 

3115 

6115 

$115 

0115 

12115 

6115 

2115 

1115 

1115 

13/15 

5/15 

9115 

0115 

0115 

3.6-20 

5 6 - 2 0  

1 6 - 1 0  

1.8-10 

1 8 - 1 0  

36.210 

72. 420 

36.210 

36.210 

36.210 

36.210 

36-210 

1.6.10 

1.6. 10 

36.21 

1.6-10 

3.6-21 

3.6-21 

3.5-21 

3.6-21 

3.6-21 

1.6-10 

1.8-10 

1.6. 10 

1.6. 10 

16-100 

160-1OW 

3.7 

13 

10 

0.33 

51 

210 

420 

210 

210 

210 

210 

450 

10 

0.16 

16 

1.5 

21 

15 

4.6 

3.7 

3.5 

0.15 

53 

0.51 

12 

100 

1,OW 

NIA 

N U  

3,000 C 

800 C 

20,000 C 

N U  

NlA 

NIA 

NIA 

N L  

NIA 
NIA 

NIA 

NIA 

1.000 C 

NIA 
NlA 

NU 

NIA 

NIA 

NIA 

NIA 

20,WO C 

100 C 

5.000 C 

NIA 

66,WO C 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NTX 

NTY 

D L B L  

BSL 

BSL 

M X  

NTX 

NTX 

NIX 

NTX 

NTX 

NTX 

NIX 

NTX 

BSL 
NTX 

NTX 

NTX 

NTX 

NIX 
NTX 

NTX 

BSL 

BSL 

BSL 

NTX 

DLBSL 
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TA0LE 2 1  
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

C b n y  Pob l  SIU 12 

(7) Mlnim~rmmUlm~m dotmed mncantration, For dioxins. Mmple qusntiUlbn llmil (SCIL) I* given in maximum dsmctad mnc~nliatim cdumn br 

dioxin mnwnen which wen not dabcud. SOL 11 horn mly umple inwh ih  dioxins m d o b a o d .  

(2) L%mund valum derived horn stmistiul anehltis. Two Iml arihm.tic mean 8l lcwid~ bmkgmund, Appendix 0.1 oIRIIFS gul&nc#. 

(3) EPA Soll Suaenhlg Guidanu, 5RB. Soil S s r ~ n i n g  L.vel8 Iwlnhddon ofVolaUI~dFugBw P.nlcuIaU~. 

used SSL I w  Momw u w m a b  lor ~lpha.ehloman@ and pmma4dodme 

u8mdSSL t w  l.%dohlomompon~ for del.3-dichlompmp.ne md Wmrt.Sdkhlompmp~m 

T h  num o l h e  2.3.7.8;TCDD Iquiualant mnmniralions (ehan h mnc. usad lo rscnnhg  column) mmplnd  D l c n n i n g  value. 

(4) RB~IOIIIII COBS Setdon  Ream: Abom ssmning L w h  &sL) 

Dmlntion L l m i l h v a  SEmning Lsvel. (OLAMI- evelualad gumlitatively In uncntainlyanahlsls 
Deletion Reawn: NoTorWly IntmaUon (NTX) 

k n U d  NuthntINUT) 

8.IWSmMinO LWI8  (BSL) 

0 .1~  Backgmund (BKG) 

DaIKtlon Llmil Bdow Screening Lev& (OLBSL) 

Detection Llmll Below Blsh@mund (DLIKG) 

7410224 

7440235 

7410280 

7440822 

7440666 

7 

Deflnilione: NIA = Not Appllable 

SaL = S.mpl~Ouant~l 'an Limit 

COPC = Chemicalof Poiential C o m m  

AR4RmC = AppUubla 81 RmIovanl and Awmpdsts Requimm.nm L Conr ihnd 

NCSSL = Nonh Camllw Soil Somnlnp Canuntrallon Lev81 Rev. 811311998, 

J - Est1m.M Value 

U = Not htecled. value given Is dei.nion llmll 

C - Wlclnog.nic 

N - N m C ~ r d n ~ ~ e n l c  

S = Sdl S.Iurotbn Conmntntion 

ND . Not D d m d  

Siblr 

Sodium 

mdllum 

Vanadium 

Zinc 

0.17 

20.6 

ND 

5.6 

3.7 

J 

J ' 

J 

J 

0.87 

83.9 

ND 

20.8 

549 

J 

J 
m&g 

mghg 

m&g 

m&g 

012SSM 

012SI5 

ot2slo 

012Sl7 

7/16 

8116 

0118 

16118 

16116 

0 . 5 1  

19.1 -22.4 

0.75- 0.88 

0 t 4  -0.13 

0.88-1 

0.87 

83.8 

0.88 

20.8 

569 

0.62 

51.0 

0.96 

18.2 

11.3 

NIA 

NIA 

NlA 

NIA 

NIA 

NO 

NO 

NO 

NO 

NO 

NTX 

NUT 

BKG 

NTX 

NTX 
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TABLE2.3 
OCCURRENCE. OISTRIBWDN W D  SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Ckw Poht Sue 12 

~ t i o n m ~ ~ :  C~mnUFulun 
Madlum: Sullam WaUr 
EX-R M-dlum: Surface Water 
EX mum mint: omina e dil~h.o"lh o1runw. r.. 

(41 
R a b ~ l a l o r  

ConUmlnent 

Daletbn 
or Salanim 

Cownlratbn 

Usad for 

s c r s ~ i n g  

U I s  CAS 

Number 

. 

(1 1 
Minimum 

C O m n B L n  

Chamlui 

DUSL 

OLBSL 

DLBSL 

DLBSL 

OLBSL 

OLBSL 

DLBSL 

DLBSL 

NTX 

DLBSL 

OLASL 

DLBSL 

DLBSL 

DLBSL 

DUSL 

DUSL 

DLBSL 

DUSL 

DLBSL 

DLBSL 

MX 
NTX 

OUSL 

NTX 

O W L  

NTX 

NTX 

OLBSL 

NTX 

DLBSL 

NTX 

DLBSL 

DLBSL 

DLASL 

(2) 
8.ckpund 

Value 

LocsUon 

dMaxlmum 

Concenlraln 

Minhum 

Quallner 

0.41 W 

2.7 W 

2.0 W 

1.2W N 

250 W 

2.700 W 

400 W 

400 W 

WA 

370 N 

6.1 C 

11 N 

73 N 

70 A 

0.11 W 

3.7 N 

1.7W W 

3 N 

12 N 

1 9 0 N  

NIA 

N U  

0.M W 

NIA 

13.4 W 

NIA 

NlA 

1 5 N  

N U  

1 8 N  

N u  

29 N 

1,200 W 

0.65 N 

(3) 
Screening 

Toxidly Valua 
OdecUon 

Flaquancy 

!@ 

Wn 
I@ 

rob 

ii91L 

PdL 

N I L  

i l~n 
an 
il~n 
ugh 

W h  

P l k  

P& 

W h  

WL 
P@ 

I& 

P@ 

UWl 

ldt 
@ 
!@ 

wh 
d 
Wn 
P& 

P@- 

POL 

Ira 

ugh 

P9h 

W h  

POL 

Rangeof 

Dalsclion 

~ i m i b  

( 3 )  
Maxhnum 

ComnVaUm 

842756 

78016 

75014 

1330207 

720821 

95501 

541731 

108467 

10101 

9W56 

6W62 

12M32 

1MB79 

51285 

121142 

€46202 

91587 

95578 

91576 

85487 

88744 

88755 

91M1 

OW92 

524521 

101553 

5 x 4 7  

1OBm 

7036723 

l W 4 5  

lWOl6 

1WO27 

m320 

208968 

0.61 

2.7 

2.0 

N U  

250 

2.700 

6W 

400 

N U  

NIA 

N U  

NIA 

NIA 

NIA 

0.11 

NIA 

1.7W 

NIA 

NIA 

Nib 

NIA 
NiA 

0.04 

NlA 

13.4 

NlA 

NA 

NIA 

NIA 

NIA 

NG 

NIA 

1.200 

NlA 

PolanUai 

ARARKBC 

Vdue 

ND 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

NO 

NO 

ND 

Maximum 

QmUnel 

t r a n ~ l . ~ 0 l o h l o m p m p n ~  

Ttidllon*lhen@ 

Vinyl chloride 

Xylsn.. lola1 

1.2.6-Trt~hlorobnzmo 

I.2-Oi~hl0mbmlme 

1.3-0ighlomb.nzene 

1.4.Oiohb~bllnmnr 

2.2.O~bi~l l .ch lmpmpa~el  

2,4.5Tdchlemphsnol 

2.6.6SticPlo~pheMI 

2.CMchiomphsnol 

2,CDimmnylpbnd 

2,COlniuophsnol 

2,CMnIlmtcdu.ne 

2.bMniuotOiume 

22hlwoMphlhaleM 

2Chhophsnol 

ZMeWnlphlhaIene 

2-M.lhylphnd 

2.N'luoanilln. 

2.NiMphenol 

3,31.MChlOO$~~diM 

3.Nitmmlline 

4,8-Dinitre2molhylph~nel 

CBmmopknylghenylelher 

CCHwc-3-melhylphmd 

4.Chlmdl ina 

Khlorophsnyl-pheqielher 

CMaUlyipha~l 

&Nitroaniline 

&Ni lmPmd 

* u ~ p h m n e  

Acsnaphlhflsna 

013 

013 

013 

013 

OR 

013 

013 

013 

013 

013 

0 0  

OR 

On 

013 

013 

013 

013 

0 0  

013 

(U3 

OR 

On 

013 

OR 

013 

OR 

013 

OR 

OR 

013 

on 
013 

013 

013 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

No 

NO 

ND 

ND 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

AWQC 

AWQC 

AWQC 

WOS 

AWQC 

AWQC 

AWQC 

AWQC 

WQS 

AWQC 

AWQC 

WQS 

Potanlial 

ARAWTBC 

Source 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

YES 

YES 

NO 

YES 

NO 

NO 

NO 

NO 

YES 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

COPC 

Fbg 

1 .  

1 

1 

1 

10 

10 

10 

10 

10 

25 

10 

10 

10 

25 

10 

10 

10 

10 

10 
10 

25 

10 

10 

25 

25 

10 

10 

10 

10 

10 

25 

25 

10 

10 

1 

1 

1 

I 

t o  

10 

10 

10 

10 

25 

10 

l o  

10 

25 

l o  

10 

10 

30 

10 

10 

25 

10 

10 

25 

25 

10 

10 

10 

10 

10 

25 

25 

10 

10 
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TABLE 2 3 
OCCURRENCE. DlSTM@UTlDN MID SELECTION OFCHEMICALS OFPOTENTIAL CONCERN 

Ckary RlnL Sia 12 

csn& nmelrsme: CunanVFutvn 
Medium: Sudam Wabr 
E x p w m  Medium: Suria~e Wa1.r 
EX n u n  Point: Dmina e ditch mulh dwnws m 

(4) 
R.IIoNU~OI 

Cmiaminant 

Dd*b" 
w Seladm 

ASL 
ASL 

ASL 

ASL 

DLASL 

DLASL 

DLASL 

DLASL 

DLASL 

DUSL 

ASL 

DLASL 

DLASL 

CiASL 

DLASL 
ASL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

BSL 

DLASL 

DLASL 

DLASL 

DLBSL 

DLASL 

BSL 

DLBSL 

DLASL 

BSL 

DLBSL 

DLASL 

8 )  
Scnanlnp 

Toxiciwvah~a 

0.00083 W 

O.WO58 W 

0.W059 W 

O.WO13 W 

O.WJ9 W 

0.00057 W 

O.WOM4 W 

0.000M4 W 

O.WOOU W 

O . W W  W 

O.OOW44 W 

O.OOW44 W 

O . W W  W 

0.014 W 

0.037 C 

0.00011 W 

0.83 W 

0.93 W 

0.93 W 

0.76 W 

0.76 W 

0.76 W 

0.018 W 

O.OWS7 W 

O.WO21 W 

O.WO1 W 

40 W 

0.00073 W 

3.7W N 

14 W 

0.018 W 

20W W 
7.3 N 

1.13 w 

ConconIralion 

U d  lor 

Smenlng 

0.0086 
0.027 

0.011 

0.W3 

0.052 

0.052 

1 

2.1 

1 

1 

1 .8 

1 

1 

0.052 

0.052 

0.015 

0.052 

0.1 

0.1 

0.1 

0.1 

0.1 

0.0029 

0.052 

0.05 

0.052 

0.52 

5.2 

781 

4.9 

3 

7.0 

0.1 

1.3 

PoDnUai 

ARnRnBC 

vaiua 

0.00083 

0.0005B 

0.00058 

O.WO13 

0.0038 

O.WO57 

0.000044 

O.WO044 

O.WOOU 

O.OWOU 

0.OWM4 

O.OWM4 

O.OWM4 

0.014 

NIA 

O.WO14 

0.93 

0.93 

0.93 

0.76 

0.78 

0.76 

0.018 

0,WO57 

0.OW21 

0.0001 

40 

0.00073 

NIA 
14 

0.018 

2.0W 

NIA 

1.13 

12) 
Backaround 

Value 
Unila 

@ 
la 
WdL 
VdL 

POL 

U9k 

Pin 
Ion 
Yph 

I@- 

Wh 
Pat 
wn 
llsn 

uQIL 

wn 
BOIL 

pdL 

W& 

v d  

UdL 

pdL 

r d  

r d 
rpn 
PS'L 
udL 

!@ 
I@ 

liDh 

U@ 

P~JL 

w d  

11) 
Maxlmum 

Concenballon 

O.WB6 

0.027 

0.011 

0.003 

ND 

ND 

ND 

ND 

ND 

ND 

1.8 

ND 

ND 

ND 

NO 

0.015 

NO 

ND 

ND 

ND 

' ND 

ND 

0.0029 

ND 

ND 

ND 

ND 

ND 

781 

ND 

NO 

7 

NO 

NO 

CAS 

Numbr 

72548 

12558 

50193 

3W002 

319848 

677197 

12814112 

11104282 

11141186 

53489219 

1W7.286 

110~7681 

11088825 

318867 

318868 

80571 

988988 

35215858 

1031078 

72206 
74219M 

5Y84705 

€0889 

1 2 7 6 ~ 3 6  

76448 

1024573 

72435 

9001352 

74298o5 

7440380 

7440382 

7440383 

7 u ~ i 7  

744040 

Pe1enWl 

A R A m C  

Sovm 

AWQC 

AWM: 

AWOC 

AWM: 

AWM; 

AWOC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWOC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWQC 

AWM: 

AWQC 

WQS 

AWQC 

AWQC 

AWaC 

wos 

was 

LocaUm 

DIMUimum 

CmcnVstion 

012SW02 

012SWl 

012SW02 

012SWO2 

012Swol 

012SW01 

0 1 2 ~ ~ 0 1  

012SW02 

012SW03 

Maxlmvrn 

a u r l l r  

J 

J 

J 

J 

J 

J 

J 

11) 
~ in~murn  

C-nbatlon 

0.W66 

0.027 

0.011 

0.003 

ND 

ND 

NO 

ND 

ND 

ND 

1.6 

NO 

ND 

NO 

NO 

0.015 

ND 

ND 

ND 

ND 

ND 

ND 

0.0029 

ND 

ND 

ND 

NO 

ND 

174 

ND 

NO 

7 

ND 

ND 

m m i c s l  

4.4LDDD 

4.4-ODE 

4.4'-DDT 

Udrin 

dph-BHC 

alphcchlomane 

Pvoc(or.1018 

Pndor.1221 

Pvoc(or.1232 

hmJw4242 

Pndw.1248 

/~clar.1ZU 

/Mclor-1260 

b M H C  

ddWBHC 

Dialbm 

Endolullsn 1 

Endosullan 11 

Endolulfin wH.1. 

Endtin 
Endtinaldlhyde 

Endtin bbne 
gmmaaHC (Urdana) 

p ~ m l C h l o d a n a  

HepUchlor 

H~pUchlorqoxids 

Msiholychlor 

Toraphane 

Aluminum 

Antimony 

Amnic 

BUlum 

savlrum 
cadmium 

COPC 

Flap 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

YES 

YES 

NO 

VES 

NO 

NO 

E S  

NO 

NO 

YES 

Minimum 

Cuallflar 

J 

J 

J 
J 

J 

J 

J 

J 

Dalectbn 

Fnquency 

113 

113 

113 

113 

o n  

on 
013 

013 

M 

OR 

11.3 

M 
013 

013 

013 

1 13 

013 

013 

WJ 
013 

013 

013 

113 

013 

013 

013 

00  

013 

313 

@I3 

013 

1 

013 

OIJ 

h n p d  

D~bcUan 

Limit8 

0 1  

0.1 -0.5 

0.1 

0.05 

0.05 - 0.052 

005.0.052 

1 

2 - 2.1 

1 

1 

1 

1 

1 

005 - 0.052 

0.05 .0.052 

0.1 

0.05.0.052 

0.1 

0.1 

0.1 

0.1 

0.1 

0.05.0.052 

0.05.0.052 

0.05 

0.05.0.052 

0.5.0.52 

5.5.2 

49.2 

2.2-4.9 

3 

0.2-67 

0.1 

0.2-1.3 



TMLE 2 9 
0CCURRENC.E. 016TRMUTlON AND SELECTION OFCHEMIWLSOF POTENT& CONCERN 

Uwrmrmmte4tetz 

0) Minhvnlnurlmum M Q e d  rnmnbaUon 

(2) -mud d.U"M.WlI.bk 

(3) No* Umll*  WQ8 b m u m p U m M M  andwanima I wlmlbbl., us ldTIp Walw RBC frm EPAWIon  Ill RBCTabb OIZYOI 
U l d V m s i i T ~ ~ m U a n u  wmqmtr f i r  rndwlhn I. nnbaullhn 11, n d  endoulim lulhb. 
ah MnWw Wabr M M o n  L.vd for L u d m  -mhp I m l f i r  lud.  

Uud wpvu1an.a. wm0.1efwmn.phylw 
Uwd wm r wmamhr b m $ , h . l m e  and ph.wnU-0. 
UUd .ndm .I I-b *I .Md" k M n .  

( 0  R.lm.lm (ad" S d ~ U o n  R.uon hv.Scmmlnp L.v.l# W L )  
Abv+SW. W S  (AWQS) 

Odmb" maon:  No Trmslc, lMe,"!suO" ( N r q  

EU*I1111 N U M  (NUT) 

Wm Scmnlng L a d  (BSL) 

o m b n  uml twow somw LWI. (OLBSL) 

oennmons WA= N M A P ~ I ~ U .  

SQL - mp1. ~ . " l l l . U W I L h l I  

COPC . Ch.mmI OIPotmUd Dmum 
AR4&lBC .Awllwl. ar RNlvlnt and Amwi.1. R w u l n r m W o  8.Conlldemd 
AWCIC = Fadad *mmt W U r  a ~ l l l y m r i m .  CwmZon OIWaIwend Ornanlme 
WQS = Nmh Umllna Wabc Qw15 Slmd.d. Con~lrnpUmolWalar and O w n i n *  

J .  UBTalld VSUI 

C. Cminopmic 
N . N~n&rd~ .n ls  

A s  Federal AWOC 
W. No* C w d n b  WQS 

NO = Nol D d W  



T M L E  2 4 
OCCURRENCE. DiSTRlBUllON AND SELECTION OF C H E M I C U  OF W T E N W  CONCERN 

Mm, Point. Sib 12 

MOO Timehame: CW~VFY~YR 
Medium: Sediment 
EXss~rs ModIYm: Ssdimnl 
EX sum Polnl: h i n a  I dllch loulh Nrunvl m 

79005 

75343 

75.351 

106934 

107062 

510580 

7M75 

76933 

58171 

lOQtO1 

61641 

71432 

75274 

75252 

74839 

75150 

56235 

108907 

7 5 ~ 3  

37682 

74873 

158582 

542758 

124481 

1 W 1 4  

7SW2 

1 W 2 5  

127164 

108883 

158805 

542758 

79015 

75014 

1330207 

1.1.2-TtiChiom~1han~ 

I.t.DIsh1omelhane 

1.1-Dichlomelhene 

1.2.DibmmoaUuns 

1.2~Diohbmahs~ 

1.2.Mchbmelhs~ (la11 
1.24ichbmpmpaoa 

2auonone 

2-Haxsnans 

4.Mehyl-2qenonone 

ketone 

&nun. 
Bmmodlchiwornehane 
Bmmolm 

Bmmomethanl 

C~bandisulldll 

C&ol~MChbtid. 

Chlombmmne 

c ~ o m m m  

Chlomlorm 

Chlommtbns 

m~1.2-DiChlomelhen. 

dr1.6Dichlorapmpsne 

D i m l a o m a l h a n s  

EUlylbo-a 

Mamyions chlotida 

SWena 

~ ~ m c h l o r w t h e ~ e  

Toiuena 

l~n~1.2.Di~h10m111hrnll 

imnl-1,lDichlommp~ne 

Tlichlomhen. 

Ylnyl &lorid. 

Xylene, 1oUi 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

NO 

NO 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

NO 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

N o  

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YOil9 
PWk9 
law 
w9kl 
vdk0 

Vmg 
sk 
WlkP 

UmO 
WkO 

P m l  
l h l  

P w l  

iQh0 

ugh9 

rOh9 

~ 9 h 0  

P O ~ O  

uOh9 
e m 0  

uglko 
r Dlko 

wkl  
pgiko 

I lm9  

rmo 
~ V k g  

ii9k9 

iigho 
Lllhl 

r g h ~  
llDh0 

013 

013 

WS 

On 

0t3 

013 

m 
013 

W3 
013 

OR 

OR 

013 

013 

013 

013 

013 

013 

013 

013 

Oil 

013 

013 

013 

013 

rn 
013 

013 

011 

013 

013 

013 

013 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

3.2 

13 

13 

13 

13 

13 

13 

13 

3.2 

13 

13 

13 

13 

13 

13 

I 3  

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

3.2 

13 

13 

13 

13 

13 

13 

13 

3.2 

13 

13 

13 

13 

180.000 N 

1,100 C 

7.5 C 

7.000 C 

7O.WO N 

9.400 C 

4.700.OW N 

31O.OW N 

6M.OW N 
780.W N 

12,000 C 

10.000 C 

61,000 C 

11,WO N 

760.OW N 

4.800 C 

16O.OW N 

22,044 C 

76,000 N 

49,WO C 

78.000 N 

6.404 N 

7.600 C 

lW.000 N 

85.030 C 

1,MKI.W N 

1 2 . ~ 0  c 
l,MK),WO N 

160.000 N 

8.m N 

47,000 N 

80 C 

16.000.WO N 

NIA 

NlA 

NIA 

NIA 

NIA 

NIA 

N b  

N U  

NIA 

NIA 

NlA 

N U  

NIA 

N U  

NlA 

NlA 

NiA 

NU 

NiA 

N B  

NiA 
N U  

N U  

NIA 

NIA 

NIA 

NIA 

N U  

NIA 

N U  

NIA 

N U  

N U  

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

OLBSL 

DLBSL 

DLASL 

DLBSL 

DLBSL 

DLBSL 

OLBSL 

DLBSL 

DLsSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

OLBSL 

DLBSL 

DLBSL 

DLBSL 

OLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

OLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

OLBSL 

OLBSL 

OLBSL 

DLBSL 
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TABLE 2.4 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

C h m  PO"!. Slle 12 

awe Madlum: B d k e n l  

I0 I11 131 (4) 
CAS Chlmlcal ~ in imum ~in lmurn ~ s u m u m  Muimum Units Loca1ion ~e tecnm R h n l n ( l  P~ent is l  Potential COPC ~auona l~ fo r  

Numb* Concanmtion @.liner Connnmllon @alK+r oIMuimum Fraqvanq D Toricityvaluo A W \ m C  ARARmC F l q  Contaminant 

Mnwntmlion Val". SOY%. M u o n  
w s a l s d i a  ----- 

1r 1 ~ 1 1  bil(2-Chl~wlho~ylmahnne ND ND # a h ~  013 430-4W 680 NIA NIA NO N M  

l l r 4 4 4  Us(2-Chbmthyl)elh.r NO ND P U ~ E  013 430-480 4W S O  C NlA NO DLBSL 

I17817 bll(2-Elh~lh.~Whlhalatt ND ND YUI~U OR 430-480 480 46,000 C NIA NO DLBSL 
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TABLE 2.4 
OCCURRENCE, DISTRIBUTION AND SELECTION OFCHEMICALS OF POTENTIAL CONCERN 

c h a v  P O I ~ I , S ~ ~  r z  

( I  ) MinlrnYmJ~xim~m dalaclodmmnlnUon. 

(2) W m n d  data not mllabla. 

(3) EPARapion Ill RBCTsble 8nSIOl. Residential Soil RBC 

u u d  Rec f w w n e a  s u r w t a f w  b a n z d g , h i W m ~  acd phonanthrans. 
Y M ~  RBC 101 ~pUl.Ienass sumgate br ~ ~ p l h y l e n ~ .  

wed RBC hrchlofdad.ru, aesumgatafor a lph.chlomo and gsmms-chldsm 

uUd RBC hr mdoruilan uwnog.1.for en4owUao I, lndosvlbn Ii, and endosulfan sulbil. 

u d  RBC h r e n d d n u  @urngale for d m  aIdaWe and endh  bun-. 
uwd RBC Iw Cnitmphenol #ssurnplta Iw Znlmphanoi. 

used RBC fw3-methylphOnd 88 iump8t~for4~0&mUhyiph~nol .  
US& RBC formercudcohbnda Io rme~~ury  

PasldanUaI Soil W e n i w  l a m i  forbad. 

(I) R.Uomla Cd.8 Sdodon Ruurn: Mow scnmlng Love* (ASL) 

OatacUOII Umil*bow Suatnlnp L w l b  (OUSLI. m i u a t l d  pumtitltivdy in unmmlnhl ln l iy l is  

DsleUon Reason: No ToxWhl InlormaLbn (NTX) 

Essential Nublml (NUT) 

B s l w  weaning L*vol (BSLI 

o e u m  Mil B e l a  Screening Lev& (DLBSL) 

DsnnlUons: NIA - Not ApNuble 

SOL - Sample auanulath Umlt 

COPC 5 Chamiul of P01~6aI  M w m  

AuAWrBC =Appliceblew R o l e ~ n i  end Mprnpriale Rsquiremanmo Be Conrldsrad 

J i E~Umald  Vabs 

C = Caldnogenk 

N = Non.C.rdnOpd0 

ND = NO1 OetISUd 



TIBLE Z$ 
OCCURRENCE. DIBTRIBUTION AND SELECTION OFCHEMICALS OF POTENTIAL CONCERN 

ck.m P0,"l. St. 12 

urn: Gmundntn 

- 
Pnennll 

ARARITBC 
P Y I C .  - 

MCUMAC 
1"IMAC 
MCL 
MAC 

MCUMAC 
MCUMAC 
M C M C  

MCUMAC 
MAC 

I"lM*C 
R2L 
M*C 

MUIM*C 
MCUnlMAC 
MCLMC 

I n W  
MCLIWC 
M C W  

b W C  

M C W  
I n l W  

M C M C  
l n w c  

MWIMMAC 
MWMAC 

1 M W M C  
MCUMAC 

MCUMffi 
MWMAC 

GAS 
N ~ D W  

718M 

7 W 6  
7 W  
l W 3  
7 5 3 s  
1 M M  
107082 

W 7 5  
7 8 W  

5817Mi 

1mlO1 
67041 
7 1 4 1 ~  
76214 
76262 
74830 
76160 

108837 
15W3 
e l l 3  
74873 
1 W 2  
N 7 5 8  
1 2 W 1  
1 W l 4  

7-2 
100125 
127184 
lWW3 
f 5 W 5  
W w  
78316 
76014 

1324207 

( 0  
Minimum 
mcnnm 

ND 
NO 
ND 
NO 
ND 

NO 
ND 

ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 

0.3 
ND 
ND 
ND 
ND 

NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 

0 &% 
NO 
NO 
NO 

NO 
NC 

C h r n l ~ ~ l  

1.1.1.TnQI!mWhm 
1.122-TlbachloraGun* 

1.11.TliehlaolUuna 
1.1.DCnbmsV)m 
1 , l d i e h l a w h ~  
1,Mlh-UNm 
1,NkhbkWhuu 

1 , N a h h p P P m l  
2 - E w n ~ e  
2.H.anoru 
~Muhyl.29m~mne 
* c M n l  
B n m  
Wmd&kmn@hme 
Bmmim 
W m l r n l t k m  
Ulbmdlaulnd. 
C.ibmtMchlol. 
EhlOmblMn. 
Chlorathvu 

CNmInn 
Chk.VdWIW 
de4 bWmlhen 
c&l .bOrh lompm~~ 
Dlbmmochlwrmstham 

Ewlb-nr 
MhyUne hbnds 
Wnne 
TePehh l lhSM 
T0LI.M 
b.nrl,l.Dlchloralher* 
Pnr1,bDlehlommpns 
M l l o d . ~  

Vln9 h l o l l  
Xyhne wl 

Mlnlrnm 
a u d n u  

J 

J 

(1 
Mu l rnm 
c0nwv.y~ 

NO 
ND 
ND 
NO 
ND 
NO 
ND 

ND 
ND 
No 

NO 
ND 
ND 
ND 
ND 

0.3 
ND 

ND 
ND 
ND 
ND 
NO 

ND 
NO 
NO 

ND 
ND 
NO 
NO 
0 b 
ND 
ND 
NO 

ND 
ND 



TABLEI.8 
OCCURRENCE, DlSTRlBVllON AND SELECTION OF CHEMICALS OF POTENTIM CONCERN 

Ckny Poh. 8U. 12 

COPC 

Flag 

0)  
~aumale  for 

ConbmlNd 

OeleUgn 
or sa1ktion 

121 
Badground 

Vslutl 
Rangaol 
DaUcUm 

Umie 

(31 
Screening 

T O X I C I ~ ~ V ~ I U ~  

ConcanVatlon 

Uwd tor 

Senenin9 

~axHoum 

(hlolifier 
CAS 
Numb., 

I0 
Mlnlmym 

CMCenualion 
Chemissl PotanUa 

ARARKBC 

Vdva 

Unie Potential 

ARARKBC 

Source 

Mlniwm 

Oualibr 

Location 

dMaximum 

Conwtlatim 

10 
Maximum 

k n h l t i m  

Ootoeu~n 

Fnxluency 



U ~ O N ~  m u m :  Moundwt* I '  
-Urn Pde U ~ I L ~ Y I C - ~ D W # ~ I  

( 0  (1) (3) (41 
C*S Chmlc.1 MinmYm Minmum Mamum Lccelh DNrlion Rangeof Mountntbn E+und Pd.n~bI Pd.nUal M P C  Ra8aasl.f~ 

Number CmcmnWn W I h b r  C m m n t n h  h a m w  ofkluirnum F w a c y  DefwUm Uudtor Vatu  s *vr lue  &W%lEC ARARirsC Flsg Conmlmnl 

CanmnnUrn Li* Scrsming Valw h r c o  M a t i m  ---------- 0lb.l.Clron ----- 
10101 mnNkYumnVm. ND NO W h  Om 10-11 I 1  NIA 0 . O Z C  0.47 1 " W C  YES qLASL 

1 11Pf1 b i l ( 2 u l b r n ~ l n u I h l n e  ND ND la 016 10.11 11 NJA NIA NI* NO KC( 
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TABLE 2.6 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICMS OF POTENTIAL CONCERN 

chew point, srs 12 
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TABLE 2.6 
OCCURRENCE. DISTRIBUTION AND SELECTION OF WEMICAlS OF PDTENTIAl CONCERN 

CM(F/ POIN, e4b 12 

CAS 

N m k  

207088 

1110rl 

1114U 

117817 

85m7 

8W48 

2 1 ~ 1 ~  

64742 

117810 

83703 

1 3 m 8  

64w2 

131113 

208440 

86737 
118741 

87883 

77474 

67721 

183385 

7esol 

621647 

88308 

01233 

08953 

87aBS 

85018 

108962 

128000 

7238  

72559 

M283 

3OW02 

319W5 

57740 

(1) 
MaxIwm 

C o n u n w n  

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

'ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

NO 

0.035 

NO 

0.W16 

ND 

0.18 

Cmce3rallon 

Used lor 

SMening 

I 1  

11 

11 

11 

11 

11 

11 

11 

II 

11 

11 

I 1  

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

I 1  

I 1  

11 

27 

11 

11 

11 

0.11 

0.035 

0.11 

0.0016 

0.055 

0.18 

Pol~nlllll 

AWRtlBC 

Value 

0.47 

N U  

0.031 

813 

100 

NIA 

5 

700 

140 

0 . w 7  

28 

5.000 

NlA 

280 

280 

110.02 

0.44 

M 
NIA 

0.047 

38.8 

NIA 

N P  

21 
NIA 

110.3 

210 

300 

210 

0.14 

N U  

0.1 

NIA 

0.019 

210.027 

Chamid 

Baw(kNuoan1heno 

bir(2-~hloroetrary1mern~w 

bis(2-ChlomaWllaVIar~ 

bil(2.Ethvlhexvl)phhhIa10 

BuMknr/lphthalaIe 

Carbarnla 

Chwsna 
Dl-n-buvlphlhllale 

Dl-n-ocvl phUubu 

Dlknq..h~nmr~csn. 

Dlb.nrofunn 

Dlsthylphmalals 

Dlmalhvl phthalata 

Fluonmhsne 

Fluvane 

H~xschlombsnzen~ 

Hexachlombut.dlme 

Hersshlomqdop~nladl .~ 

Hexarhlmalbne 

In~n(l( l .2.Scdlppen~ 

Ihophomne 

c-Nllm&i.n.pwylamin. 

~NNowd l~hanv l~mina  

NlpMahne 

Nl1mb.nzm. 

Psnlachlorophand 

Phmanmnne 

Phend 

f m n a  

4.4'-000 

4,4'.DOE 

4,4'.DDT 

l~dfln 
alphsBHC 

aI~ha.Chbdana 

MUImum 

QualILr 

J 

J 

J 

(21 
B.~Lpmund 

Vdue 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N U  

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NlA 

FUA 
N U  

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

PoDnllal 

AMRKBC 

SDUM 

InlMAC 

InlMAC 

MCUMAC 

MAC 

InlMAC 

MAC 

MAC 

IntMAC 

InlMAC 

MAC 

InlMAC 

MAC 

MCLMAC 

InlMAC 

MCL 

ln1MAC 

InlMAC 

MAC 

MCLIMAC 

MAC 

MAC 

InlMAC 

ln1WC 

InlMAC 

ln1MAC 

MCUMAC 
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S-nlng 

T o r l ~ V a l u ~  

0.92 C 

NlA 

0 . W 6  C 

4 . 8 C  

730 N 

3.3 C 

9 . 2 C  

370 N 

73 N 

OW02 C 

2.4 N 

2,OW N 

37,WO N 

1 M N  

24 N 

OM2 C 

0.73 N 

22 N 

3.65 N 

0.082 C 

70 C 

O.WO6 C 

14 C 

O . 6 5 N  

035 N 

0.58 C 

18 N 

2.2W N 

18 N 

0.28 C 

0.2 C 

0 . 2 C  

0.W39 C 

0.011 C 

0,lO C 

(11 
Mlnhum 

c m u n t n ~ b n  

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.W32 

ND 

0.W12 

ND 

OW42 

Unl l  

lrDiL 

VOL 

llDlL 

VDiL 

v l h  

POL 

llUL 

PO& 

PUh 

u@ 
#OIL 

POL 

MIL 

POL 

&Oh 

I& 

Y O h  

°DL 

illL 

POL 

POL 

POL 

r WI 
v& 
VUL 

VUIL 

V& 

MOIL 

llUlL 

W L  

pVL 

W L  

P L  

POL 

ruh 

Minimum 

Qualifier 

J 

J 

J 

COPC 

F l q  
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NO 

YES 

YES 

NO 

YES 

YES 

NO 

NO 

YES 

YES 

NO 

NO 

NO 

NO 

YES 

YES 

NO 

YES 

YES 

NO 

YES 

NO 

YES 

YES 

YES 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

YES 

YES 
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R.Uemh br 

mnuminanl 

DelsUon 

O'SOI&IO" 

DUSL 

NTX 

OLASL 

DLASL 

DLBSL 

DLASL 

DLASL 

DLBSL 

DLBSL 

DUSL 

DLASL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLASL 

DLASL 

DLBSL 

DLASL 

DLASL 

DLBSL 

MAS1 

DLBSL 

DUSL 

D W L  

DLASL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

BSL 

DLlnlMAL 

BSL 

D M 1  

ASL 

Rawed 
De1ectlon 

Llm(UI 

10. 11 

10- 11 

10.11 

10- 11 

10.11 

10.11 

10- 11 

10- 11 

10-11 

10.11 

10. 11 

10.11 

40.11 

10.11 

10-11 

10-11 

10.11 

10-11 

10.11 

10.11 

10.11 
10-11 

10.11 

10- 11 

10-11 

25.27 

10.11 

10-71 

10.11 

0.1-0.11 

0.1 

0 0 . 1 1  

0.05 - 0.055 

0.05 - 0.055 

0.05 

Locdlon 

d Ma~lmum 

ConcsnlraUm 

012TWO1 

O12MWO3 

012TW01 

Dsl~1lon 

F m w e ~ y  

015 

015 

015 

015 

015 

015 

015 

015 

015 

015 

016 

015 

015 

OI5 

015 

W5 

015 

015 

OiS 

015 

015 

015 

015 

015 

015 

OI5 

015 

015 

015 

dl5 

215 

015 

215 

W5 

415 
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(1' 
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Cmcentrstion 

- 
NO 
NO 
ND 

NO 
0.89 

NO 
NO 

0.0015 

O.OW32 

0.W45 
0 . m  

0.015 

ND 
0.014 

ND 

NO 
0.W38 
0.015 

NO 
0.W45 

NO 

ND 

u 2  
NO 

4.6 

8.8 
NO 

ND 

?2100 

25.5 
ND 

15.1 

4ad 

- 
D.b& 

Fwumv 

7 

015 
015 

015 

om 
rm 
on 
0 8  

011 

on 
115 
%5 

215 
1fl 

115 

015 

115 

oa 
o f l  
U6 
216 

oa 
215 
on 
015 

515 

om 
315 

5 6  

M 
W5 

515 

I6 
015 

115 
55 - 

- 
w.nw 

A W W C  

va iw  - 
0.5 
0.5 

0 5  

0.5 
0.6 
0.5 

0.5 

0.5 
0.5 

0.018 

0.018 

0 .WZ 
NIA 

41 

NIA 

112.1 

2.1 
2.1 

O.UO.2 

2 IO.Wl  

0.4 1O.OW 

0.2 1 o . w  
40136 

310.031 

50 

6 

50 
Zoo0 

4 

5 
MA 

1 W l W  

NIA 
13001 10W 

Y10 - 

MCL YES DUSL 
MCL YES W L  
MCL YES D W L  

MCL YES W L  
MCL YES KSL 
MCL YES UASL 
MCL YES 
MCL YES $2 
MCL YES W L  

lntMIc NO k s ~  
IntMAC NO 

P L  
1"lMAC MS I\SL 

NO ~ S L  
k t W C  NO b L  

NO &L 

MCLllfMAC NO k-SL 
M C  NO a 8 8 L  
I n l w  NO R I L  

M W C  NO I L  
M W C  YES AMAC 

M W C  YES W L  
M W C  YES M L  
M W C  NO a s S L  

MCVWC YES a*JL 

MCVWC 

M W O  
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TABLE 2.7 
OCCURRENCE. DiSTRlBUTlON AND SELECTION OF CHEMICAlS OF POTENTIM CONCERN 

Cherry Point. Sim 12 

(1) MinimmlmaximYm I l w d  gmundwaDrmnunmlim sin- inhshuon emosun #quai UI inpeotirn exposum forVOCa. 

12) NIA.Noba~gmunddalrforVOCs. 

(3) EPARqion Ill RBC h b l e  W2M1, Tap Watw RBC 
(4) unionaia c o a l  w w o n  ne.eon: abow Sveenlnp ~ m l .  IASL) 

Deioction LlmitAbov@ SaoeNng Level8 (DLASL) - .valu.I.d q ~ n i i l ~ t w @ l y  b uncamnk anaiylin 

D.iwon Limil above S u e  MAC (DLMAC). evatua1.d quanfii@liwly in unce!i.inlyamlysio 

D.ktion Rawn:  No Torhi(y Informlllon (NTXI 

Below Ssmnlng Level (BSL) 

D~UCUOO Limit B.10~ Scnmhg L m b  (DLBJLI 

W l u m :  Gmundualr 

Dafinitions: NIA = Nol*ppl'~sble 

SQL - €amp!+ Ovnl i ldon Limil 

CDPC - ch.micslo( Pomnlial Consom 

ARARITBC - Applicable or R.Ievm1 and AWmPoIe R.quimmmnVTo Be Con.id.nd 

MCL = F3.r.l Madmum M n m m i m l  Lwsl  

SMCL - Sesondaly Mrlmum Conlomin8nl Lwei  

MAC = Nmh Camlina Maximum AIiwsM. Con~nwatlon (t5A NCAC 1L.02001 

InUIAC. Nodh Camlina inl.nlm Maximum Allmabia ConcenWallon (t5A NCAC 2L.0202.l 

J. E.Unu1.d V.1". 

C . UICImpenio 

N - NohWICIn~pn(c 

70016 

75011 

1230207 

T ~ i o m ! h ( m e  

Vinyl chlodde 

X*ns.tNI 

ND 

ND 

ND 

ND 

ND 

ND 

W L  

u@ 
W L  

015 

W3 

015 

1 

I 

I 

1 

1 

1 

NIA 

NIA 

FU* 

1.6 C 

0 . 0 1 5 C  

1.2W N 

512.8 

210.015 

iOW01550 

W L M C  

W U W C  

MCWAC 

NO 

YES 

NO 

DLBSL 

OUSL 

DLBSL 
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(I) Minimumlmaximum d a u M d  gmundualer ~ o n u n l r s ~ o n  sin- hiaconcantration ussd to dtlbrmim romnwsbon of VOCs in sir. 

(2) NIA. No bsdgmund dab br VOCs. 

(3) EPA R w i m  Iii RBC T~bleOR5101. Tap Watar RBC 

(4) Futiomb Code8 SllecUon Reason: Ahvo soeenino Levels (ASL) 

Datacllm Umil Scn@nlno Lave18 (DLASL) - ~ I u a i n d  quantiulhldy in ~nsaMintq Inalysia 

Detacllm Limilnaw. su le  MAC (OLMC). ev,v.lu&d qumtiulwiy In unwnlmntq andyii. 

DelaUen Reason: No TOXICID/ InlWMtlon (NTX) 

B.IwSVUnkg L m i  (BSL) 

D o w o n  Llmil 8.ia Scnening L m l s  (DLBSL) 

D&fmiUon?): NU = Noi Appllosbio 

SaL = Sample a~mnlalbm umil 

COPC i UIemiul  d Potonl.1 Consam 

A W m C  = Applicableor Relevant and /\ppmp.ata RquinmsnUTo 8. Considered 

MCL - Feded Mxhnum Conbmlnanl Level 

SMCL i Secondary Maximum Cont.mlnanl Level 

MAC = Nonh Cardin. Maximum AIlowableConc@nValbn (1% NCAC 2L.02W) 

InIMAC. Nolth Carcine In tahm Maximum Ulo*rbia Conc@nV.Uon (1% NCAC ZL.0202.) 
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CAS Chsnlsal M10hm Minimum Muvnm W m u m  Unllr bcaUcn Demon h p o f  Caxanwalion 8.clgmund S n ~ n b o  Potenlid PManW COPC Rdomhfw 

N m w  C - m m  Cualm, CancanlraCm OuaUflar ofMuhum Fnqunw h l a b n  Usadfor Vslua Toxk4tyV.lw APARIIBC APARIIBC Ft.a Canhmlmnl 

Canomtrstion udle s u u n l n ~  V ~ W  swm D d h  
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1330207 

120821 

95501 

Sd1731 

l W 8 7  

104801 

85964 

88W2 

l a m a  
loas79 

51285 

121142 

BOP02 

91561 

M 7 8  

81578 

95487 

88744 

88755 

81941 

98082 

63421 

101553 

59507 

Ice478 

7005R3 

l W 4 5  

1 W 1 8  

lWO27 

m 2 9  

2W8M 

120127 

Xylml, blal 

1,zCTMiwobanzena 

1.2-Dichlomhnma 

1,SDiShbmhnzmo 

1,CDiblomhnms 

2,r+il(lhlompmperm) 

2,4,5-T!iCnIqhm01 

2,4&T!ichlqhmol 

a . ~ ~ ~ l l o m p h . w i  

2,CDlmethylphenol 

2,CDhllmpheml 

2,CDhllmIOIY114 

2.e-Dhiwlolwn 

2-Chlomnaph1halans 

2~Ullorophenol 

2.Ms1hyimphUlalsna 

2-Melhylpheml 

2.NiManilina 

2.Nibophend 

3.BI)I~hiwobenYdIna 

!+Niuomlllne 

4.6.Dinil~2mlhylphenol 

Cammophoq4-phsnyleh 

CWbm.!+~~ylphtlnol 

eChbmaniIim 

CChbrophenyl-phenylether 
4.Melhylphenol 

4.NiLmnlllne 

4.Niu~hmol 

Acn.phlhem 

Acenaphthylms 

*mhnome 

12 

ND 

ND 

ND 

NO 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

44 

ND 

ND 

ND 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

J 

12 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

U 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

J 

9 

&a 

UW9 

U@O 

P e w  

IIOm 

Urn0 

wiko 

POfiO 

P n 9  

v # ~ P  

~ V k 9  

rwX9 

P ~ O  
U@P 

*&'k9 

U&'kP 

urn9 

U D ~ Q  

P Q ~ Q  

~~9 

U9hQ 

u9*Q 

rg*Q 

i r f l Q  

w 9  

Y Q ~ O  

P&'kO 

W.0 

w 9  

W 9  

012SSOl 

012SSO1 

1/38 

0115 

0115 

W15 

0115 

0115 

0115 

0115 

W I ~  

W15 

0115 

0115 

0115 

0116 

0115 

1115 

0115 

0115 

0115 

0115 

Oils 

0116 

0115 

0115 

0115 

0115 

Oil5 

0115 

0115 

0115 

W18 

0115 

9.5-13 

360.4100 

380-4100 

360-4100 

360.4100 

380.4100 

870.8800 

360-4100 

380-4100 

360-4100 

670-9900 

360.4100 

360.4100 

360-4100 

3W-4100 

360-4100 

360.4100 

870-9900 

3W-4100 

3W-4100 

870-9600 

870-9800 

360.4100 

3W-4100 

380.4100 

3W.4100 

360.4100 

870.8800 

870.8900 

380.4100 

360.4100 

360-4100 

12 

4.100 

4,100 

4,100 

4.100 

4,100 

8,900 

4,100 

4 . 1 ~  

4.104 

9 . W  

4.100 

4.100 

4.100 

4.100 
14 

4.100 

8.800 

4.100 

4.100 

8.900 

8,800 

4,100 

4,100 

4.1W 

4.100 

4,100 

8.800 

9.900 
4.104 

4.1W 

4.1W 

MIA 18.W0.000 N 

78.000 N 

7 M . W  N 

7 . M  N 

27.000 C 

NlA 

760,WO N 

56,WO C 

2 3 . ~ 0  N 

160,000 N 

18,WO N 

18,WO N 

7.803 N 

I30.000 N 

38.WO N 

180.000 N 

380.000 N 

NIA 

63,000 N 

1,400 C 

NIA 

7,600 N 

NIA 

39O.OW N 

31.000 N 
NIA 

39.000 N 

NIA 

83.000 N 

470.OW N 

160.OW N 

2.3W.WO N 

4.880 

2,610 

7,270 

23.7W 

1.240 
MA 

3.940 

2W 

1 . ~ 0  

1.150 

300 

0.8 

0.7 

1.2 

585 

204 

NlA 

7 

NIA 

N U  

7W 

NIA 
17.4 

NIA 

8,160 

11.4W 

885,WO 

NCSSL 

NWSL 

NCSSL 

NCSSL 

NCSSL 

NCSSL 

SSL 

SSL 

NCSSL 

SSL 

SSL 

SSL 

NCSSL 

NCSSL 

NCSSL 

SSL 

SSL 

NCSSL 

NCSSL 

NCSSL 

NCSSL 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

BSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

NTX 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

BSL 

DLBSL 

N N  

DLBSL 

DUSL 

NTX 

DLASL 

NTX 

DLBSL 

DLBSL 

N N  

DLBSL 

NTX 

DLBSL 

DLBSL 

DLBSL 

DLBSL . 
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.nr* nmhnu: Futu" 
Mldlum: S u h m  Soil 
E x w m  Medium: S u w  Soil 
~xpown Paink Sudm mil mum d away 
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TABLE 2.9 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

C h w  PoInI, Slle 72 

(1) ~ i ~ m u r n ~ m a x i m m  datead mnunm~'on. FW doxiw,  ampi is quanti~tion limit (SOL) IS given in medmvm dalsclad mncmtrstion cdumn for 
diwlnmng.lwm which YI. noldaUcM. SaL hhom a l y  u m p h  in which d11xin1y.n dmMed. 

(2) w o u n d  v*wsd.rk.d urn ~ . U ~ t l u l  analy.is. Two Umu a.hmotio man l i t w i d e  hckqmund. Appandlx 0.1 of RliFS pidanu.  

(3) EPA Region Ill RBCT.Me9m1, RWd.nUaI Sdl RBC 
usad Rscfor p p n e  u wnqalelor  bem(p,h.ikynn. and ph.runlhnne. 

vsad ~ n c l o r  napmama .I svmpb b maphybn.. 

used RBC lor chlordan. s.8unopah lor .~phrchlomd.ne u ld  gammmbd.na 

used RBC lor endo~ullen as wmgaUfor andomlhn I, endosufan 11. andendorumn lullab. 
",ad RBC lor end." as.urmg.Ulor anbln aidahyds and andrln helo".. 

used RBC fo,Cnhphnal .s sumgala fw2.nllroeh.nd. 

w d  RBC fw >meW&arnl ss su+b fw4-shl0rp3mthyiphehlII 

vsad R E  lor 1,bmcNompopencfor dr-4,Wichlompmpanomd tm~1.>dlshlsmpmPne 

uwd RBC $r m m d c  Ehlonda far macury 

aum olw 2.3.7.kTCDo equlvdant mncenuation~ (shorn in urnc, uwd lor ssrtlenlng cdumn)mmpasd to.sraanlw value. 

Reoidmtial Soil Saeanlnq Level fa lead. 

(4) R.Uonale Coder Selec4ldim Raaon: Abovo S m n i q  Leuell (ASLI 

0eW;Uon L h i l  Above Screming LMIS (DLASLI - ovalualsd quanli(a1ivaly In unsanslnly lnlvsls 

Delelon Reason: No TO*ciN lnfomation (NTXI 

Eunt ia l  Nulent (NUT) 

b l o w  Sueaning Levels OSLI 

B d w  Backpmund (SKG) 

htootbn Limit 8 .1~ m e n l n p  Lewis (DL0SLI 

htactbn Llmlt Ba lw  Backpmund (OLBKGI 

7 M 2 2 1  

7440235 

740260 

7440822 

7440666 

OdnHms: NlA . N~l/\pplicable 

SQL = S~mpleOumtlUlbn Limll 

M P C  = Chemiul d P ~ n l l a i  Conmm 

ARAwrsc - nppllubla or Relevanland Ammpriate RequinrnanUfo 811 Conudend 

NCSSL = Nmlh Camlin. Soil Sonmlw M n ~ n l U o n  Level Rav. 911311989. 

SSL = Soil h n i n g  Levai, Mlgrallm to Uourdvatlr, DAFoI20. 
EPASoIl Screening Guld.nu. 18W. 

J - E.Um.lld Vab@ 

U - Not D.Iedad, v~Iu.q#ven bdeUclim l h i l  

c = ~ r d n q a n l c  

N = Nor~CIrdnopdnlc 

NO = Not Dem~Ud 

Silver 

Sodlum 

ThaIIIum 

Vanadbm 

Zinc 

0.17 

20.8 

NO 

5.8 

1.7 

J 

J 

J 

J 

0.87 

93.9 

NO 

20.8 

588 

J 

J 
mghp 

k g  

mgkg 

mghq 

O12SSW 

012.315 

042SlO 

012S17 

7118 

8118 

0118 

16/18 

18118 

0.15.1.1 

19.1 -21.4 

0.75 - 0.88 

0.11 -0.13 

0.87 

93.9 

0.88 

20.8 

0.88-1 

0.82 

51.0 

0.86 

19.2 

569 

39 N 

NIA 

0.85 N 

55 N 

13.3 

0.223 

0.512 

8,WO 

2.3W N 

NCSSL 

NCSSL 

SSL 

1.100 

NO 

NO 

NO 
NO 

NCSSL 

BSL 

NUT 

OLBKG 

BSL 

NO m L  
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7SQ5 

78813 

581758 

108101 

87U1 

71432 

75114 

75252 

74aS8 

75150 

%US 
108807 

7 W 3  

87063 

74573 

155582 

$42756 

124481 

1 W 1 4  

75492 

1 ~ 2 s  
1271M 

1WaS 

156505 

Y27W 
78318 

75014 

1330207 

(2) 
Background 

Value 
Localbn 

~f Msxhvm 

Comnmtion 

Maximm 

Qualifier 

( 0  
~ ln imum 

C~nomtmlim 

NO 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

Chemical 

1.1.1-TMIomtllhanl 

1.1.2.2.T~WahbmMhane 

1.1.2.Tliohlomelh.n. 

1.1-Dichlom.tham 

1.1-Dichlomalham 

1.2-UbmmoeLkana 

1.2-Dichlomhan 

1.2.Mchlomhem (blsl) 

1.2-DiCNompm~~a 

28utanme 

2-Hsxanens 

4.MehyLZ-pentanon~ 

8.nmno 

Bmrnodishlmmnhlm 

BmmDlomr 

Bmmomethme 

Carbon dinulnde 

Carbon 1ev.chbnde 

Chlombmzane 

Chlomathona 

ChlOmlDrm 

Chlomrnslhane 

d~(,1.2-DIohlorm1h~n1 

de1.3-DlchIolopmpllnO 

Dlkmommma1hana 

Ethylbwsna 

Mdhylens shlotids 

slymn. 

Tetrschlomalhen~ 

Toluene 

tnnr1.2-0iohlcnn1hen 

tr.nr1.SDkhlmmp.n. 

TddlonnLkana 

Ylnyl ChMM 

Xy1.m. mbl 

PdenUgl 

ARARIIBC 

S W M  

(3) 
Stlasnlng 

Toxidlyvalus 

2.2OO.OW N 

3.2W C 

11,000 C 

780,OW N 

1.1W C 

7.5 C 

7.000 C 

7O.WO N 

8.4W C 

4.7W.WO N 

310.000 N 

630.000 N 

780,000 N 

12.000 C 

1O.WO C 

81,000 C 

11,000 N 

780,000 N 

4.800 C 

15O.OW N 

22,000 C 

78,WO N 

48.000 C 

78.000 N 

S.4W N 

7,SW C 

750.OW N 

85,WO C 

1.WO.WO N 

12.000 C 

1.6W.WO N 

160.OW N 

6,400 N 

47.WO N 

W C 

18.W0.000 N 

~in imum 

aualllsr 

DelacUen 

Fwuonw 

OR 

(II3 

013 

013 

013 

w3 

013 

Oi3 

W3 

M 

013 

013 

013 

013 

013 

013 

013 

OR 

013 

013 

(Y3 

Ol3 
013 

011 

013 

OR 

013 

013 

013 

013 

013 

011 

013 

013 

OD 

OR 

COPC 

Flag 

NO 

NO 

NO 

NO 

NO 

YES 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

Rangeof 

Dalaclion 

Limit. 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

3.2 

13 

13 

13 

13 

13 

13 

13 

3.2 

13 

13 

13 

13 

(4) 
Rallonrlm br 

Gmlsmlnant 

Deleliar 

or Sai.cti.3" 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

O W L  

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

OLBSL 

DLBSL 

DLBSL 

DLBSL 

OLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 

DLBSL 



TKLE 2.14 
OCCURRENCE. DISTRlBUnONANO SELECTION OF CHEYCUS OF POTENWL CONCERN 

Chrm P M ,  S L  12 



TmLE 2 (4 
OCCURRENCE, D~TRIBVIION AND SELECTION OF CUEMIGALS OF POTMllAL CONCERN 

chntymbksi. I 2  



TAdLEZ.14 
OCCURRENCE, DI8TRIBWTK)N AND SELECTlQN WCHEMICWSOF POTENTIAL CONCERN 

Ch.,vhM. Me12 

Wbm: M i m e t  



TAQLE 2.14 
OCCURRENCE. DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

C h l w  Point Site 12 

(1) Minhumlmaxlrmm d o b W  m n w b l i o n .  

(2) NIA. Refurn wppoNng infmnalon mr badground discuular. 
Backgmund values d & d  hom sUUrliul uralyli.. Fdlw Rqional guidanca m d  providelu~podinp informalion. 

(3) EPA R q i m  Ill RBCTabIa MMII. ReeMenU.1 Sol1 RBC 

Y H ~  RBC IM wren. a. ( IYW~U br benm(g,h,lWnn. and phewnmnr*. 
w d  RBC for naprnslene mslurmode for ~cmapthylena. 

U W ~  RBC for chbran. 81 l m q a m  I w  dphd1ord.n. and g a m m d l e a n e  

mad RBC br .nd~?4ulhnas lunoglb(wmdolv1fvl I. e n d w l b n  ii, m d  mndowlfan sulhh. 
u d  RBC for andan n lumgalefor enMn aldahyde and mddn !done. 

u d  RBC for Cnlmphaol u s u m a t a  tar 2.nltmphenoi. 

740020 N k b I  

7uWB7 P01e3um 138 J 160 J m m p  0128W2 343 8.7.8.8 160 NIA WA NO NUT 

77lU4B2 Sal.nlum ND ND m m 0  On 0.8- 0.91 0.91 39 N NIA NO DLBSL 

7640224 61iuer 0.2 J 0.2 J m m p  0 1 2 ~ ~ 1  113 0.1a .0.21 0.2 38 N NIA NO BSL 

& RBClor Sm~hylphmol  u s u m a l a  forCchlo~Smothylph@nal. 

UYd RBC brmslsutisChlotib as~unop lm formerwry. 

1UOuS 

7 U O m  

WOBU 
7440668 

Residential -11 We-nlng Lev.1 fwiaad. 

(4) FaUoruie Codes Saiddion Rewon: Abow Scmenlng L w d s  (ASLI 

DMsclm Umit*Dw Scrwninp Lev* (DLASL) -evalustad guanUlaUvaty h unanainIy analysili 

Ddeton R m n :  NoToxidIy ln(ormstion (MY) 

Etudal Nunen1 (NUT) 

8 . t ~ ~ n i n g  LW.1 (BSL) 

Ooloction Limit Below S v n n l w  Lswls (DLBMI 

Definition% NIA m NBAppllobie 

SOL = Sample Ouanbtation Limit 

COPC i C h m i a l  of Potantid Canwrn 

A R A R ~ C  -~ppl iwble w ReIemnt and eppmgrisb RepuinmmVlo 00 Considered 

J = EsUmllld Vslw 

C - Carchopanis 

N = Non.Carcinogenic 

ND = Not Doladed 

sod im 

m l l i m  

Vanadium 

Dns 

28.1 

ND 

4.2 

7.2 

J 

J 

59.7 

ND 

12.4 

70.4 

J 

J 

rnmg 

&a 
m@kg 
W k p  

012SW2 

012SW3 

012SD03 

U3 

013 

3l3 

313 

23.1 . 26.3 

0.81 - 1 

0.13-0.1s 

1.1.1.2 

59.7 

1 .O 

12.4 

70.1 

NIA 

3.3 N 

53 N 

2.3W N 

WA 

NIA 

NIA 

NIA 

NO 

NO 

NO 

NO 

NUT 

DLBSL 

BSL 

BSL 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POTNT CONCENTRATION SUMMARY 

Cherry Pomt, Site 12 

Reasonable Maximum Exposure Centrel Tendency 

For duplicate results, h e  hlgher value was used In h e  calculations. 

StaUaics. Maximum Detected Value (Mu): 95% UCL of Nwmal Data (95% UCL-N): 95% UCL of Lop-transformed Data (95% UCL-1); Mean of Logtransformad Data (Mean-T): 
Mean of Normal Data (Mean-N). 

(1) ShaplwWlk W T a t  Indicate8 data am lopnormally dlstirbubd. 
(2) Sha~lwWlk W-Test Indicate8 data am normallv dlstrlbuted. 
i3j ShablwWlk  test inonclushre, assumed d a i  are lognormally dlstrlbuted. 
(4) 05% UCL exceeds maximum dotsctad wncentratlon. Therefore, maxlmum wncenhlion used for EPC. 
(5) Fewer than 10 samplas. Therefom, used maxlmum WncentraUon as RME concentration and arihmetlc average as CT concentration. 



TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Cherry Point. Site 12 

Reasonable Maximum Exposure Central Tendency 

For duplicate resulb, the higher value was used in the calculations. 
For non.aetem, one-ner me sample quarlretlon Iumll was uw as Ine sample concanlrarlon 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N): 95% UCL of Log-transformed Data (95% UCL-T): Mean of Loptransformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) Fewer than 10 samples. Therefore, used maximum concentration as RME concentration and arithmetic average as CT concentration. 



TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Cherry Point, Site 12 

For duplicate results, the higher value was used in the calculations. 
For non-aetem. msnalr me sample quaulmn lumll was usea as me sarnpm wncanuauon 

StsWbcr: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transfmed Data (Mean-1): 
Mean of Normal Data (Mean-N). 

(I) Fewerthen 10 samples. Therefore, used maximum wncenlration a8 RME concentration end arithrnsUc average as CT wneenlration. 



TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Cherry Point. Site 12 

Reasonable Maximum Exposure Central Tendency 

For duplicate results, the higher value was used In the calculations. 
For nondebcts, one-half the sample quatitation limit was used as the sample wncentration. 

Statistics: Maximum Deteded Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-lransformad Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) Following EPA Region IV guidance, the arithmetic average used as the RME and CT concentration 



TABLE 3.5 
MEDIUMSPECIFIC EXPOSURE PO~NT CONCENTPATION SUMMARY 

Cherty Point, Site 12 

Reasonable Maximum Expolure Central Tendency 

For dupIIEQI. resulk, the higher value was used In the caioulatbns. 
For nondetect8, onehalf the ample quabtation limlt was used am the sample oonoentrallon. 

Slet~stlu: Maximum Ds tw td  Value (Max), 95% UCL of Normal Data (93% UCL-N): 95% UCL of Log-transformed Data (95% UCL-1): Mean of Lcg-tronsformnc Data (Mean-T). 
Mean of Normal D ~ I O  (Moan-N). 

(1) Following EPA Region IV gutdance, the arithmetic average u a d  as the RME and CT conc8nfmtion 



MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 
Cherry Point. Site 12 

Reasonable Maximum Exposure Central Tendency 

For duplicate results, the higher value was used in the calculations. 

Statistics: Maximum Detected Value (Max): 95% UCL of Normal Data (95% UCL-N): 9536 UCL of Lag-transformed Data (95% UU-T): Mean 01 Log-transformed Data (Mean-T): 
Mean of Normal Data (Mean-N). 

( I )  Shaplrn-Wilk W Test indicates data are lqnormally distlrbuted. 
(2) Shapim-Wilk W-Test indicates data are normally dislributed. 
(3) Shapiro-Wilk W-Test inonclusive, assumed data are lognormally distributed. 
(4) 95% UCL exceeds maxlmum detected concentration. Therefore, maxlmum concentration used lor EPC. 
(5) Fewerthan 10 samples. Therefore, used maximum wncenlration as RME concantration and arithmetic average as CT concentration. 



TABLE 3.7 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Cherry Point. Sib 12 

Reasonable Maximum Exposure Central Tendency 

For duplicate results, the hlgher value was used In the calculations. 
ror non-aemm, onenas me sample quanmuon lumlr was urea as me sample concantranon. 

Statistics: Manmum Detected Value (Max); 95% U U  of Normal Data (95% UCL-N): 95% UCL of LQG-tranSf~md Data (95% UCL-T): Mean of Log-transformed Data (Mean-T): 
Mean of Normal Data (Man*). 

(1) Fewerthan 10 ramplea. Therefore, used maximum WnwntnUon as RME wnwntntlon and adthrnetio avenge as CT wncentration. 



TABLE 3.8 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTWTION SUMMARY 

Cherry Point. Site 12 

For duplicate results, the higher value was used in the calculations. 

edium: Sediment 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T): 
Mean of Normal Data (Mean-N). 

Aluminum 
Arsenic 

(1) Fewer than 10 samples. Therefore, used maximum concentration as RME concentration and arithmetic average as CT conwntratlon. 

- 
mglkg 
mgkg 

5.35E+03 
6.438-01 

1.48E+04 
1.73E100 

8.64E+03 
I.~oE+OO J 

m9/$ 
mglC 

8.64E+03 
1 .IOE+OO 

Max 
Max 

(1) 
(1) 

5.35E+03 
6.43E-01 

Mean-N 
Mean-N 

(1) 
(1) 



TABLE 4.1 

VALUES USED FOR WILY INTAKE CALCUUTIONS 

MCrn many POkL we Slta 12 

SOYMS: 

EPA, 1888: Rlrk Aswrrmsnl Guidsnce for Superfund. Vol.1: Human nsal!h Evalu3ion Menuol, Part A. OERR. EPN54011-881002. 

EPA. 1881: Rllk b a ~ ~ m e n l  Guldenw for Superfund. VoI.1: Humn Hssllh Evaluallon Manual - Suppbmead Guldsns.. Slendard Cefaull Exposun Fsaon. lnlsdm Flnsl. OSWER D l r ~ l l w  8285.8.03. 

EPA. 1882: Damal Exposun Paaeamsnl: Prlndwls and AppllcaUons. ORO. EPAI6OWOlIOllB. 

EPA, 1833: Sup6undSs Standard Defaull Expaurn F a d m  for the Cant3 Tandamy and Reasonable Maxlmum Exposure. 

EPA. 1835: Aluauinp D m n l  Expowre fmm Soll. EPA Rqlm Ill. EPIV803.K-95-003. 

EPA. 1887: EVOIUR F a d m  Handboo*. EPN6WIP-85lW2Fa. 

DABS: BPI& m EPNs R I 8 k A u s ~ m n t  Guidnw for Superfund Vol. 1: Human Health Evalualim Manual Supplemental Guldana Dermal Rlsk A88s8smenl lnbdm Guldana, Novembar t998. 
ForuulsUluanta wllh no spclLvdua8, used &faullvolsllla oganlcl "&a oI 20%, raml-volalle orgenlw value of 10%. and Inoganiw value oI 1%. 



TMLE 1 2  
VALUES USED FOR DIlLY INTAKE CALCULATIONS 

M W 8  Chl ry  b i n &  W 8  8 i b  12 

(1) PIOMm.1 jU Ipmmi  aslurnlnp 3 day, p r  wrkdurlnp the summwmonth8 (wha M I m m  Ichwi) and 1 day piw.ekdutin~ late vpdnp and wt iy  h l l  for Iho RME and 112 the RMEvelue for me CT. 

s0uIUI: 

EPA, 1988: Ri.kAu.um~ntGuid~ns~forSyper(undd Vd.1: Human M d i h  Evalultlm Manual. Pad A. OERR. EPA~YOI1.II9IW2. 

EPA. 1991: Rbk AumrnmlGUidance brSugor(und Vd.1: Human HadVI EvatuaUm Manual - Swplemmtel Guidmce, St8M.d E+taull m o w n  Facton. U s m  Fin#. OSWER DinCUvs 9285.8-03 

EPA. 1992: D a a l  Ewowm Aswumnrt: Ptindpls.nd I\ppliunon8. ORD. WUBMH8.9tmI 18. 

EPA. 1993: Suplfimcd'ssbcdad D m 1 1  Emo lun  FacUua br the Csdml Tsndawyand Roaronable Maximum E x p u n .  

EPA 1 9 W  Auouinp Dermal E x w m ( m n  Soil. EPA Ragion Ill. EPIV8W48-003. 

EPA, 1998: SuppllmnUi Qu1d.m to PAW Rqion 4 8ull.tins 

EPA. 1997 E I p n v l  Facbn Handhk .  EPPIW.95EWPFa. 

OMS: Bsed on EPNI Rkh Aswurnent Guidanm Iw Supelfimrd Vol. 1: Human H ~ t l h  Evaiualbn Manual Sup lam~nu l  Guidance Dermal R1.k A w s m n l  Interim Guldanm, Nov~rnbar 1998. 

For mndluall wHh M 8 w M o v . l ~ ~ .  used d o ~ l t v d a l e  ~ ~ n r i ~ . v a I u a  Olu)%. ~~rnI .wbIb ~ r ~ a n l o s v . I ~ @  d 10%. an4 I nwn lc? i  value d 1%. 

As8~m.d IXh wI1Iw #ma In rnnuctwith whce lol l is 25% d b u t  *In surface m a .  Umd Wal sWn sunace wsa of 12.15 year male (1.49 d fw 50lh p r ~ m t i b  and 1.85dfor 95th pawntila). 

m Point: S m  wi l  vruth olrunmy 

Workbook: hMnow.XLS 
w0rk.hl.t: Id* 

EXPO BY^ Rwla 

Inp@stion 

Dana1 
Ablorptbn 

Uniu 

rn@g 

m9ld.y 

day*e.r 

p a n  

kolmo 

kQ 

d.YS 

dsyr 

m&g 
c d  

mVcd.dry 

- 

kslms 

d a y m a r  

y a m  

kg 

day8 

d a p  

P l v a m i a  
cod. 

CS 

IR-S 

EF 

ED 

CF3 

BW 

A T 4  

AT-N 

cs 
SA 

SSAF 

oms 
CF3 

EF 

ED 

BW 

AT.C 

AT-N 

RME 
Value 

.aa Tabla - 
100 

45 

10 

0.WOOOt 

45 

25,550 

S.850 

~ a T a b h -  

4,600 

1 

Fhemsp~tinc 

O.MXXIo1 

18 

10 

45 

25.550 

3.850 

Parameur DennlUon 

Charnel Comn(R6m In Sdl 

In~aUon M d S d l  

Expourn Fmquency 

hpwun Dunlbn 

Convvllon Fador 3 

W y  Wabht 

A w h p  Tim. (Cancer) 

A v a q h g  Time (NowC-r) 

cherniul concenhtion in sol1 

skln ~u#@ca h e a ~ v a l i e ~ ~  f o r ~ ~ t a c t  

%I1 b skln Adhamma Factor 

Durn# AblarpUon F.norSold8 

Cmmmlon Factor3 

E x p l u m  Fnquncy 

E X W S U ~ O Y R I ~ ~  

Body Webhi 

Avenpinp Time (Cancer)) 

~~~h~ nma ( N O ~ C . ~ ~ ~ )  

RME 
RebnaY 
R e f m u  

EPA, 1991 

(1) 

EPA, 1998 

. . 
EPA. 1998 

EPA, 1989 

EPA, 1989 

EPA, 1997 

EPA. 1887 

EPA. 1995 

. . 
(1) 

EPA. 1998 

EPA, 1986 

EPA, 1989 

EPA. 1989 

CT 
Valul 

see Table- 

SO 

23 

10 

O.OOOW1 

15 

25.550 

3.850 

me Table - 
3.7W 

0.2 

chem SWSMC 

O.WO001 

23 

10 

45 

25.590 

3.650 

CT 
RaUOnsld 
Ralsnnca 

EPA, 1883 

( I )  

EPA, 1886 

. . 
EPA. I888 

EPA, 1889 

EPA, 1889 

EPA, leQ7 

EPA. 1882 

EPA. 1885 

. . 
(11 

EPA. 1888 

EPA. 1998 

EPA. IOU0 

EP4 1889 

Ihbks Equation1 
Model Nams 

ChmniF Dally In!&. (CDI) (m@gd.y) = 

CS i 1R.S x EF X ED X CF3 x 1DWx tlAT 

CDI (mVkpday). 

CS x SA x SSAF x DABS x CF3 x EF x 

ED x 1DW x 1IAT 



TABLE 4.3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cherry Point. OUB Sib 12 

m: Surfaw Soil 

sure Medium: Air 

Exposure Point: Emissions from soil south of runway 

Reoeptor PwuYlon: lndustrlal Worker 

Parameter Definition 

CA (mglm3) = CS (IIFDC + 1NF) 

(1) Pmfesaonal judgement based on maintenanw actnlties thatwould occur 8 hrs per day fwthe RME and 112 of a day for the CT. 

soums: 

EPA, 1989. Risk Assessment Guldanw for Superfund. Vd.1: Human Health Evaluation Manual, Part A. OERR. EP/VS4011-891002. 

EPA, 1881: Risk Adseaamen1 Guldanw for Superfund. Vd.1: Human Health Evaluabn Manual - Suppbmental Guidance. Standard Default Exposure Factors. Interim Final. OSWER D~rect~ve 9285.6-03. 

EPA, 1993: Superlund's Standard Default Exposure Factors for the Centnl Tendency and Reasonable Maximum Exposure. 

EPA, 1896. Soil Screening Guldsnw: User's Gu~de. OSWER. EPA~S4WR-8W18. 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cheny Point. OU6 Site 12 

Modal Name 

CA (mgim3) = CS (IIFDC + INF )  

(1) Professional judgement assuming trespasser would spend a maximum of 2 hours at the site. 

(2) Professional judgement assuming 3 days per week durlng the summer months (when off from school) and 1 day per week durlng late spling and early fall for the RME and 112 the RME value for the CT. 

Sources: 

EPA, 1989: Rlsk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Pert A. OERR. EPPJ54011-891002. 

EPA. 1991: Rlsk Assessment Guldance for Suprfund. Vol.1: Human Health Evaluation Manual -Supplemental Guldance. Standard Default Exposure Factors. Interim Final. OSWER Dlrectlve 9285.603 

EPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA. 1996a: Soil Screening Guidance: Useh  GuMa. OSWER. EPPJ5401R-961018. 

EPA, 1996b: Supplemental Guidance to RAGS: Region 4 Bulletins 

Workbook: Tab4new.XL.S 
Worksheef 





TABLE4.8 

VALUES USED FOR DAILY INTAKE CALCUUTIONS 

MCA8 many PdnL OU6 Sn. 12 

(1) hieubnal judgemml wumlnp 3 days o r  wek  during h a  wmmsr mh. (when oiihom Ichml) md 1 day p a r m k  during lab wdns and eady h l l  lor lh RME and 1iZth. RME valw iot Ihe CT. 

sourcas: 

EVA. 1888: RlaX h m n t  Guid.ncsiorSup~nd. VoI.1: H m n  H u l h  Evslvsti~n Msw l .  Pa* A. OERR. EPA154011.891002. 

EFA. 1992: Lbml E x p v m  A H a ~ m n l :  Rindpda and Appllulbna. ORD. EPUW(V8.9lR1lB. 

EPA. 1% Quldama lo RAQS: N BuLllns 

EPA, 1897: ExpOwn Faclws Hancbook. EPN6001P.851W2F1. 

Polnl: D n l r u p  d lW w!m of m y  

CSWxlRSWxETxEFxEDxCF1 x 
IBWx l lAT  

D A w n l  x SA x EF x ED x 1IBW x 1IAT 

K D x C S W X ~ X C F ~  xCFZ 

2 x Kp x CSW x (aqrl((6 x r x I.,.&)) 

SA Skln SUnacaAn8Av.Il.W lor CMM x CF1 x CF2 

5 
ED 

BW 

AT.C 

AT-N 

E x m m  Fmquency 
Exp~ t rnDvnYm 

Body Webhl 

A d q  Tlme (Cancer) 
A-lng 'Ma (Non-Cewr) 

do* 

pan 
Ue 

dl* 

days 

46 

10 

46 

25.550 

3.650 

(1) 
EPA, 1996 

EVA. 1986 

EPA. 1989 

EPA, 1989 

23 

10 

45 

25.650 

3.850 

(1) 
EPA. 1986 

EPA. 1900 

EPA, 1959 

EVA, 1959 

Lubl': DAawnl ( m g ~ c m 2 ~ 0  - 
Kp x CSW r (!&(lrB) 2 x r x ((1 * 3BY(l+B)) 

x CF1 x CF2 



TMLE 4 7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Q a m /  P&l. OUB Site 92 

(1): PMesrionalju&emenlaWuming 1.5 day8 par p a r  w e s u n  hoqvanoy Wlh. RME and CT and 8 hours sxpwura lime for RME and 1R h e  RME value lot me CT. 

sm-: 
EP4 1988: Rlek A u l u m a l  OuMenufor Suplrmnd. Vd.i: HuMn H l l l h  Evll~atlon Maual, PmA. OERR. EPIV54Wl.BPlW2. 

EPA 1991: Rleh /\UIW~I*II QuI-~OI S-nd. Vd.1: H m  Hsalh Ewluallon M m e l  - Svpplemanlsl Gutdance. Standad OOTavH E x p w r a  Faaon. lNedm FIMI. OSWER Diml lw 9285.603. 

EP4 1882. h m a l  Expmvll b$wl: Pdndpela and hpllcsuons. ORD. EPIV60018-81mliB. 

EP4 1993: SuptffiMs Smndnd Waul Expaun F.otmW iM Cmtnl Tendmay and Re-able Madmum Exposun. 

EPA 1996: h e d n g  D m a l  Exp~wn fmm Sdl. EPA W b n  Ill. EPAlsO%KAMYIa. 

DABS: Edwd M EPAb R b k A H . u ~ n t  Quld.ncs (Pr 8upHlund Val. 1: HuMn Health EvebUon M.nud Suphan la l  Guldanoa Darmal Rkk AUeUKnlnl IN& G M m a ,  N m b r  lase. 

For wMUtlunbwith no ~ W U o v a l u u ,  uwd deteuHvddlb o r g a b  vaba d20%. wml-wUIe o r p m  wlw #I%, m d  I m a n i c r  wlue d l % .  



TABLE4.8 

VALUES USED FOR DAILY ]MAKE CALCULATIONS 

MCAS Ch.nyPolnt. OUB Slts 12 

Polrt: Drainage dlW south d runway 

Populamn: Trns~a.~rN ls i lw  

Parameter Demluon 

ED x 1BW x 1iAT 

( I  I Prolarulon~l/udpamant assuming 3 day8 psrwwk dump the summer rmnths (when oflfmm school) and 1 dry per weak dudng lala lpdng m d  sady fall forthe RME and In !ha RME value for the CT. 

SOurcM: 

EPA 1889: WAueaamenl  GuMenca f w l u p s l n d .  Vol.1: Human Health Evaluation Manual. Part A. OERR. EPPJS4011-88iWZ. 

EPA 1881: Rbk Auellmnl Guldana f w S u p 4 n d .  Vol.1: H v m n  H e a l  EvslusLn Mlnvll. SuwtemenDl Guidlncs. Standard Default Exposum Fawn, Interim Find. OSWER Dirscdvs 8286.643. 

EP.4 1882: D l m l  ExpaWm&%msmae P m d p l l  rndI\PPIIUIIOIIs. ORD. EPUBCOf8.91Dl18. 

EPA ($43: Supahnd's S o M  Default Ewmum FMom br !ha Cenml Tendency and Reasonable Maximum Expmum. 

EPA 1995: 4sseu iq  D a m 1  E x w m  hom Sdl. EPA R&n Ill. E P m W a W 0 3 .  

EPA 1988: Guidans mRAOS: Region IV Buildnl 

EPA 1897: Expavm F m  H m d h k .  EPM001P-WW2Fa. 

DABS: 8.s.d on EPA'a Risk 4sseumnl  Guldmm br Supdun4 Vol. 1: Humn Health Eveluatbn Manual Supplemanl Guldanca 0-1 Rlsk bseasmant bhr lm Guldsnm, November 18W. 

F w ~ ~ ~ u l m ~ B W i l h  no rpecmwlusl ,  us& d ~ l l v l t  vo laUteorga~crvb  d20%, ssmirolaUla orpanla value ol lo%, and Irorpanlovalua of 1%. 



TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cheny Point, OU6 Site 12 

edium: Gmundwater 

lntab EquaUonl 
Model Name 

(1) Ndavs~labla, used RME value. 

sourcas: 

EPA, 1989: Rlsk Assessment Guidance for Superfund. Vol.1: Human Health Evaluat~on Manual, Part A. OERR. EPAl5.1011-89/002. 

EPA, 1991: Rlsk Assessment Guidance for Superfund. Vol.1: Human Health EvaluaUon Manual - Supplemental Guidance, Standard Default Exposure Faotm. Interim Final. OSWER Dirediva 9285.663. 

EPA. 1992: Dermal Exposum bn6sment: Prlnclpals and Applications. DRD. EPA16001k611011B. 

EPA. 1963: Superfund's Standard Default Exposure Faotors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, IS6T Exposure Factors Handbook. EPA160WP-951002Fa. 

SMn surface area in contact with groundwater are based on ranges. For total adult male surface area ranges Imm 17.000 to 23.000 an'. with a mean of 20.000 an2.. 

Workbwk: Tab4newXLS 
Worksheet: 149 



TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Chmy Point, OUBSlle 12 

m: Gmundwater 

urn Medium: Gmundwatar 

um Poi*: Uppark t i fa -Tap Water 

Ohvent xSAx EF x EDx 118Wx 1IAT 

I(pxCWxt,,xCFl xCF2 

2 x Kp x CW x (sqn((6 x i x b..NKn)) 

xCF1 xCF2 

Saursas: 

EPA, 1989: Risk Assessment G t i d s m  fw Superhfund. 'Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN54011.891002. 

EPA. 1991: Rllk Asleasment Guidmsafw Superlund. Vol.1: Human Haaim Ev3uallon Manual - SumlemenUt GYII~IKO. Standard D l fw l l  Exposure Fsaors. Interim Find. OSWER Dlmclivs 9285.6-03 

EPA, 1992: D e m l  Exposure I\u.nmnt: Principals and AWiisabns. ORD. EPA~B0018.91lO11B. 

EPA, 1803: S u p r h n d l  Slmdard Default Expo- FacVxs for the CanVal Tedsncy and Reasonable Maximum Erpesum. 

EPA, 18878: E r p o ~ u n  F a  Handbwk. EPAIBWIP.9JIW2Fa. 

EPA. 1887b: R16k A 1 6 e s s ~ n l  G u l d s n ~ ~  for Supahnd. Vol.1: Supplmenld puidancs, Dermal Risk Assessment Guidance, Interim Guidancs. NCEA.W.0364. 



TABLE 4.1 1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cherry Point. oU8 site 12 

ium: Groundwater 

Parameter D ~ n i t l o n  lnbke Equalion1 
M&l Name 

2 x Kp x CW x (sqn((6 x T x bnn3/n)) 
x CFl x CFZ 

(1) Professional Judgement baaed on wnsrm&n actlviues that w u i d  avur  8 hm wr day far the RME and 112 of* day for the CT. Assumed exposure lo open excevatlon w u l d  be 40 days 

swrcas: 

EPA, 1080: Risk Assesmen1 Guidance for Suplfund. Vol.1: Human Heeilh Evaluation Manual, Pa t  A. OERR. WNS40H891002. 

EPA. 199'1: Rlst Asse~nmnl Guldanm (or Suplfund. VoI.1: Human Heelm Evaluation Manual - Supplemanla1 Guidance, Standard Default Expoaure Faclora. Intedrn Final. OSWER Dirediva aZ85.M)3 

EPA, 1892: Dermal Exporun Assewmenl: Phdpab  and Appllcalions. ORD. EPN6WI8Q1MllB. 

EPA, 1883: Supeknds Standard Defaul Exposum Foolon lor tha Central Tendency and Resronsbla Maximum Exposun. 

EPA, 1897: Exposure FaMDn Manebook. EPAIBWP8510QZFa. 

Skin aulface area b wntad wllh grwndwater based on contsct durlng conslruotlon actlvinrs. Assumed 30 prcent of lob1 wtiace area (hands, forearms, lower bgs, and 1881). 



TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cherry Point. OU6 Site 12 

dlurn: Groundwater 

posure Medium: Air 

posure Point: Upper Aquifer - Shower 

Parameter Deflnitlon 
Model Name 

Sources: 

EPA. 1989: Risk Assessment Guidance for Superfund. Voi.1: Human HealUl Evaluation Manual. Part A. OERR. EPN540H-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemenial Guidance. Standard Default Exposure Factors. interim Final. OSWER Directive 9285.6-03. 

EPA. 1993: Superfund's Standard Default Exposure Factora for h e  Central Tendency and Reasonable Maximum Exposure. 

Workbook: Tab4new.XLS 
Worksheet: '"2 



TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cheny Pdnt, OUB Slls 12 

edlum: Groundwater 

posum Medium: Alr 

posure Point Upper Aquifer - Watw Vapm at 
ExcavaUon PH 

mpto r  Populatlon: Construction Woher 

Parameter Deflnltion 

Two-Film VolallllzaUon Model and 

USEPA'S SCREEN3 Model for CA 

C A x l N x E T x E F x E D x l I B W x l I A T  

(1) Professbnal Ju&ement based on WnstNdlon aotivitles that would ocwr 8 hm per day for the RME and 112 of a day for the CT. h u m e d  exposure to open emvabon would be 40 days 

Souma: 

EPA. 1889: Risk Assessment Guidance for Superfund. Vol.1: Human Health EvaluaUon Manual. Part A OERR. EPN540H$9/002. 

EPA. 1881: Risk Assessment Guidance (or Superiind. Vd.1: Human Health Evaluation Manual .Supplemental Ouldance. Standard Default Expoaure Fedors. tnbrim Final. OSWER Dlreotive 8285.6-03. 

EPA. 1893: Superfund's Standard Default Exposure Faolom for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1887: Exposure Fadom Hardbook. EPA6OOIP-QYOOZFa. 



8 0 ~ ~ :  

E P 4  iWS: RMAWUIMman( G u b m  for S w l n d  Vd.1: Humn H - 1 ~  Evsluabn M a w l ,  Part A. OERR. EPIVS4PH48mOZ. 

EPA 1691: R I a h u n n n t  G u b m r  fasupmnd.  Vd.1: H m n  HUlm EvlluaDn b n u r l .  Suppimment.1 Guidmoe, Stanam Default Exporun Facum. Imedm FW. OSWER Dlncnve BZBS.BQ3. 

EPA 1691: D a m 1  Expowm A u g l m n t  Pmclp.18 and A$#lum. ORD. EPMW18QlDliB. 

E P 4  1693: Supl lnss  Sundud Damult m m m  F.cmnfor heCenIml Te3mcy.M Rsuonlbla Maimurn m e w m .  

EPA 1695: Ausulw D a m 1  Expolure Imm 8 6 .  W A  W o n  Ill. EPA1803.K.gM0.3. 

EPA i8PT.: Exposun Factem H m d W .  E P ~ O R ~ F a .  

EPA, 1997b; IU.kAwumntOvldsnufor Supedund. Vd.1: Supp imnld  guMma. D a m 1  Rilk A u n l m m t  Gui5anm. lnbdm Guidance. NCUCWQ3BP. 

DMs:  81w6 on R . p b  Ill Tehnk l l  Mlidmm'Aluslw D a m 1  Exz-xunhm&II. Kmmekei996,for wnl l twnunot lb led wd ~ l d l l o ~  nlvm OINIH, r rn lvdaule wmiu volw ~4 ?OK. 

.M InoWdov&.dlX. 

Wn urfw r s a  ( w ~ d u l l r e l l d e n t w a d ~  a I h o n 4 w W  I h l n  Ihm. a 3  Ihm. Upmad ma IMudas head, hmdt, lor~rms. and lmar Iw. 



TABLE4.16 

VALUES USED FOR DAILY INTAKE w L c u u n w s  

M W  C h a y  Pelnr OULI S b  12 

SOUMI: 

EPA, 1988: R*X /\ll.umsnl G l m n ~ f o r  S W n d .  Vd.1: Human Heah Emluabn M n w l ,  Pan A. OERR EPN540H.5OIWZ. 

EPA 1881: R U / \ . H U m m l G u l 8 ~ f o r  S W n d .  Vol.1: Human H13h En ludbn M.nwl. Lpp lemnbl  Gulbnm. S m d a d  Ddault Expaurn Factom. Inladm FImI. OSWER Dlrscflve 9285.103. 

EPA 1D02: Darm.1 Expolunhmmt Pdnsipds and MplluUonl. ORO. EPAEBWlk81m110. 

EP4 la Suphnsssbndwd Ddwl t  Exposurn Fadonlor +ha Cantnl Tandmq m d  RealonaYa Maximum Eqwnr 
EP4 1995: Aurulrq D m m l  UrpDlva from Soil. EPA Wbn Ill. EPAQ0(WASW3. 

EPA, 180T.: Expown F w l m  Hmdbook. EPAEBOOlPQ51002Fm. 

EPA lW7b: RIsk Auwrrmnl Ouldmw (or Swdund. Vd.1: Sup#emmml guMmm. hmd RItk*usum.nl Guldanw. lnmdm Guldulm. NCUbWd3B4. 

D M :  BIWd m R W  Ill hEhniul GUM- Dmd Elpaurn horn WI. hamWI 1% forwn#l*mU KHlMed used w l lUe mgeda value d20K. s s ~ o l a ~ l s ~ ~ l c l  vaua of 10% 

and I m n p l n l ~ l v ~  d 1%. 

Skin lurfscs r s s  (wchlld nuidam w r i n g  e s h t + l e w d  8M13 shm (mshwr). Exposad ma Induds hoad, hands, fa-8, l w r  Isgr, and feeL 

Inbke Epuallanl 
M d e l  Nam 

AbwmUM cs 
5.4 

8SAF 

D m  

CFJ 

EF 

ED 

SW 

A T 4  

, AT* 

c h n r l o l  ~ o ~ n m b n  In s d l  

Skln S w I a ~ 9 h A v a Y a b l e  for CmtsS1 

Wlm Skn Adhmncl Factor 

D ~ r m ~ I A b ~ ~  Factor solids 

m m m n ~ 1 s l e r 3  

ExpowrnFwwncy 

EXpaYnDUmtb" 

0 W  Wdght 

A w p h g  rime (Clncu) 

q l l i g  
ma 

Wmaday 

- 
k n m  

dWdYMr 

@am 

k9 

do@ 
A m p h e  nma (NohCamr) 

ruleTabh- 

3.400 

1 

c b m  ~wib 
0 w w 1  

3M 

5 

16 

26.560 

2.100 

EPA. 199% 

EPA, lSBle 

EPA. 1986 
. . 

EPA. 1901 

E P 4  1991 

EPA, 1881 

EPA, 19BO 

EPA. I O B ~  

seehbb-- 

ZoMl 
0 2 

sham sp.EMo 

o ow001 

234 

6 

15 

W.550 

2.190 EPA. 3989 

EPA. 1997b 

EP4 lw 
EPA. 1995 

.. 
EPA. 1993 

E P 4  1991 

SPA. 1991 

EPA. 1989 

COl ( m m d y )  = 
CS x SA x SSAF x DABS x CF3 x EF x 

ED x 1RW x 1IAT 



TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cherry Point. OU6 Site 12 

posure Medium: Air 

posure Point: Emissions fmrn soil south of runway 

C A x I N x E T x E F x E D x l i B W x I I A T  

CA (mglm3) = CS (IIFDC + INF)  

Sources: 

EPA. 1889: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN54011~891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.503. 

EPA, IQ93: Superfund's Standard Default Exposure Fadom for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Screening GuMance: User's Guide. OSWER. EPA15401R-961018. 

Workbook: Teb4new.XLS 
Worksheet "'6 



TABLE 4 17 

VALUES USED FOR DAILY WAKE CALCULATIONS 

MCAS Cherry Point. OU6 Site 12 

edlum: Surface Soil 

poaure Medium: Air 

xposure Polnl: Emlsslons from 6011 south of Nnway 

ecaptor Population: Resident 

Parameter Definition 
Mcdel Name 

latillration Factor for volatile wnstiluenta 

CA (mglm3) = CS (IIFDC + INF) 

Sources: 

EPA, 1989: Riskksessment Guldance forsuperfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA154011-891002. 

EPA. 1901: Risk hea rman t  Guldam for Supdund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Defaull Exposure Factors. Interim Final. OSWER Directive 9285.603, 

EP4 1993: SupenUnd's Standard Default Exposure Factors for lhe Central Tendency and Reasonable Maximum Exposure. 

EPA, 1996: Soil Sueenlng Guidance: Useh Guide. OSWER. EPA1540lR-961018. 

EPA. 1997: Ragion Ill, Risk-baaed Conoentration Table. 

Workbook: TaMnew.XLS 
workrbl: I417 



TABLE 4.18 

VALUES USED FOR DAILY INTAKE CALCUL4TIONS 

MCAS Ulay PdoL OU8 Sit. 12 

IRS 1%-lh Ral l  dsdl 

EF Expo.umFnglvl~y 

ED €xmumDudon 

CF3 Convenbn Fador 3 

BW B d y  Wdght 

AT-C A w w h  Tim. (Cmur) 

Expmum Rouie 

I n p r l h  

EPA. 1991 

( 0  
EPA, 1991 

. . 
' EPA, 1991 

EPA, 198D 

EPA, 1988 

EPA, 1992 

€PA 1897 

1 EPA, 1981 

m EPA, 1991 

25.5% EPA, lW 

Pammatar 
Code 

CS 

ERA, 1991 

(1) 
EPA, 1691 
.. 

EPA. 1081 

EPA, 1998 

EPA, 1989 

. . 
EPA. 1992 

EPA. 1892 

EPA, 1995 
. . 
( 0  

EPA, 1991 

EPA, 1991 

EPA, lS8B 

Penmstsr Da(inlUon 

Chrm(o.1 Can0anhtk-n in Son 

CDl (mphgday) - 
CS x SA x SSAF x DABS x CF3 x EF x 

EPA, 1989 

(1) RDlsuional Judgemnl baud on mnllrudbn acUvlUr hat wluU 0-8 hn p r  day t h. RME and In d a  day for h a  CT Auumsd a x p w n  la open exmuIan would ba @days 

Unk 

mgkg 

Swrcas: 
EPA, IS& Risk ksesnenIMsnt Guldarmfw Supmfuund. W.1: Human Hsallh Evaluallon Manual, Pan A. OERR. EPN54W1.~IOOZ. 

EPA, 1991: Rhk A l ~ t u r m n t  G u i d ~ ~ t o r  Sup*fund. Vol.1: Humn Helllh EvmluaUon Msnud . SupplmanW Guidsnw. Standard Dshult Exposum Famn.  Inbrim Flnal. DSWER DlrecUvs 928J.8-03 

EPA, 1882: D m 1  Expsum Auumml: Prindplm and /\pplluUw. ORD. EPAIBWJ8.9110110. 

€PA 18W. SupsMd* Slandvd MhuU EIpown F a d m  lor me C.ld Tndamyand RearanlMe Mardmum Expowre. 

EPA. 1885: AM. ln@Dsnal  Ew4umfmm Soil. EPA Rwbn Ill. EPAlsO3-K-96443. 

EPA. 1897: Exwvlm Fadon Handbook. EP/VBW/P.SSDCQFa. 

DABS: &sad 0n EPAh R W I h s M w m l  G M a m  (ar Suplrlurd Vd. 1: Hlmn M l t h  EvalluUon M.nualSuppl~mmw Gvldanw Mm.1 RllX A u u r m n l  lnt& Gddanu. Nmrnber 1980. 

For mnsulunn wilh no t @ o v l l w ,  u n d  dahuitvMll ibwanla vdua of ZW, mMU* wpdu value d lOX,  m d  Inarpmlca value d 1%. 

RME 
M I w  

~ssTabb-  

RME 
RBtIonale! 
Rehnnm 

CT 
Valw 

see Tab* - 

CT 
Rdlonald 
R d a m ~ d  

. . 

Inbke Equdonl 
Modal Nama 

Chmnlc Dally Intake (CDI) Im@g.day) = 



TABLE 4.19 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

MCAS Cheny Poht OU6 Sits 12 

dlum: Subsurface Soll 

~ u r e  Medium: Air 

sure Point Emissions from exposed ocll 

ceptor Population: Conllruction Worker 

Parameter Definition 

Iatilization Factor for volatile wnstituents 

CA (mglm) = CS (IIFOC + INF) 

(I) Professional Judgement based on WnsIrucUon activities that would offiur 6 hrs per day for the RME and I R  of a day lorthe CT 

(2) Calculated In Appendix 0.3 sectlon Generation of Fugitive Dust Dunng Construction Actlwties. 

(3) Professional Judgement based on wnstruction activities that would occur 8 hrs per day for ltm RME and I R  of a day for the CT Assumed exposure to open excavation would be 40 days 

Souma: 

EPA, 1989: R1skAss8ssment Guidance for SuwrfUnd. V01.1: Human Health Evaluation Manual. Part A. OERR. EPN540/1-891002, 

EPA, 1991: Risk Aasessmmt Guidance for Supefind. Vol.1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Faclors. interim Final. OSWER Directive 9265 693. 

EPA. 1993: Superfund's Standard Default Exposure Faolors for the Cenhsl Tendency and Reasonable Max~mum Exposure. 

E M  19% Soll Scrwning Guidance: Useh Guide. OSWER. EPAIS40IR-BBIO18. 

Workbook: Tst4new.XLS 
Worksheet: 1419 



T W E  4.X) 

VUW USED FOR DAlLY I N T M  CALCUUTION8 

MCM C)*nyPolnl OU11 SH. 11 

(1) P W m l  J u m m n t b u d o n s o r n m . d M M I ~ h . t u o u I d o m r L I  hnpnd.yhYth8 RMEan6 1Rolad.y brhaCT. I \ u u m ~ d N p o w m D s u ~ v n l ~ w v l d b . 4 O d a ~ .  

8aYIc.I: 

EP4 iw R Y ~ 0 n 1 0 u i d ~ 1 ~ . 1 w S u p n n d .  V4.l: H u m  H r W  EvilueUon Maniul. PNA.  OERR. EPW34011-88iWZ. 

EPh 1901: R Y  * rumntOuIdnw~Suprmnd.  VU.1: HUM" He& Evil- Mmu*-WhplmnUlOuiduus. Sbcdad Ql(sPEwwn Faston. b m  Flwl. OSWER Oirsdlve 828.k03. 

EPh 1m D l m u l C l p n u n U u u m o e  Pdcdm~d. lO# lmUcmORO.  EFNOWlk#~11& 

E P ~  1099: w m r n m n d n d  w l l  ~ m c r u n  F.otonmlheC.ntd~.ndlmy uld  non nab* ~mxmurn~xp-. 

EPh (OW: I s p l m t l l O u l d w b  RU)8i h o l m  4 WlmUnl 

EPh 1997: E x m u m  F a d m  H m d W  EPWPOMXIZFa .  

Skkwr(auam4 bunt.Elwllhmbw*,b.udmmnUduhY. w d l n p . * u u m . d 3 O p u ~ l o ( 1 o U 1 . u b u u u  F.n4fmams,lawr141, m6h.O. 

CT 
fUlml1.l 
R a h n n a  

.. 
EPA, 1988 

( v  

( 0  

EPA. 1891 
. . 

EPA, 1907 

EPA, 19M 
. . 
.. 

EPA.1002 
.. 

EPA, 1992 

EPA, 1992 

EPA. 1992 

EPA, 1992 

(1) 
.. 

EPA, 1097 

EPA. 1992 

1 
EP4 1991 

EP4 1091 

EP4 1 1 9  
.. 

RME 
Vaba 

UIB Th la  - 
0.01 

8 

40 

1 

0 W1 

70 

26.6M 

3115 

m T a m  - 
u l w l l w  

0 001 

dmm l p . c ~ c  

c h m s w d l  

~ h m l p . c M ~  

than MC 

8 

0 001 

8,OW 

c h a 8 M c  

10 
1 

I 0  

26.640 

s5 

Inlska Equ@uo?d 
Modd Nam. 

C h w k  D a y  I n u k  (CDI) ( m g W y ) .  

CSWXIR-SWXETXEFXEDXCF~ r 

1dW x 1lAT 

CDl ( m M a y ) .  

D*N.nlxSAxEFxEQxlIBWx1IAT 

h w a n i a .  TUN~I ~m0f0mL-f) . 
KpxCSWrI-xCF1 rCF2 

010.nlcl 

k<r .  M~~II~o'M~-~II. 
ZXKPXCSWXCSIIIBX l x h Y s ) )  

x CF1 x CF2 

Mr. DaMa(rnp,~l-"1). 

< p x C W r ( l d I l * B )  + 2 x r x ( ( 1  +3BIf(l+B)) 

xCFlxCF2 

e~wc. Mute 

lkga3m 

h l  
A b . a p h  

P m U r  DlnnlUon 

C h k 4  C m m h t l o n  In S v h m  W.Ur 

l r r l m  R.D*lSWhC.W.Ur 

ExposumTm. 

E w s u n F w u m w  

~ r e O u r a l k "  

ConwWonFlcmr 1 

BadyWaCht 

A w ~ I n o V m e  I C l m r )  

Awnglno TI". pm-Canm) 

mK.1 Conmmi im In 6 u m m  W8l.r 

D . n r ~ l y @ b w M  D m  P E W  

C o n w M F M W  1 

P m u b l 8 t y C d k i m l  

~ n m  
nm.w ~ . . o h  sbady.,t.(. 
R.lb~P.mubl'~o(sm*m 
b E W m l s  

E w n t n m  

c m w d m F a d w 2  

S l k  S W m  *ru A w l h l a  hY C a m  

PvmublqCm.Un1 

EXe~wc.Fmqwm~ 
 dun^ 
B d y  Wdght 

A-inn T i m  1C.nmr) 

A v * . ~ l n ~ T i m l N m & m r )  

Panm.(.r 
Code 

CSW 

IR8W 

ET 
EF 

EO 

CF1 

BW 

AT< 

A T 4  

CSW 

M m n t  

CF1 

Kn 

c 

r 
B 

c.., 
CF2 

SA 

PC 

EF 

ED 

BW 

ATC 

A T 4  

RME 
R.lbndU 
R a n n a  

.. 
EPA. i s m  

(1) 

11) 

EPA, 1DP1 
.. 

EPA, 1991 

EPA, 1889 

EPA. 1 W  

.. 
EP4 1902 

.. 
EP4 

EP4 1092 

EPA tag2 

EPA, tssz 

11) . . 
EPA. 1997 

EPA. I092 

10  

EPA. 1991 

EPA. 1091 

EPA. 1989 

EPA. 19119 

Unlu 

rpn 
Vhou, 

hr1d.y 

6auYvw 

YWm 

mOIW 

n(l 

dayl 

&W 

II* 
WEm'..~nl 

m9h0 
h r  

h w n  

hwn 

dknanalonlal 

hr1d.y 

Vm' 

om' 

h r  

dW,=u 
In* 

kg 

d ~ y l  

&P 

CT 
V&a 

I- P b b -  

001 

4 

40 

1 

0 001 

70 

26,660 

386 

#n TebI- -- 
UWI.1.d 

0 OOi 

chem l p ~ c  

sh.mlp.cMc 

&map.c~c  

ehemsprmc 

4 

0.W1 

11CW 

chamrpacMc 

40 
1 

70 

26.80 

385 



TABLE4 21 

VALUES USED FOR DAILY INTANE CALCULATIONS 

MCAS Cbrry Pold. OUB Slle 12 

( 0  Pm le~ Ima I  Judwmenl based on conlwabn ao(lvlUe8 L a t w l d  m u r  8 h n  par day lor Ihe RME m d  'ln ola dry lor Iha CT. Assumed expawre b sedhenl w l d  b. Q day.. 

s w m :  
EPA, 1989: RlrXAuersmnl GuM~nm lor Supntund. Vol.1: Human Hodth Enlualbn Manual. Pan A. OERR. EPA/54011aWWZ. 

EPA. I@8l: Risk-men1 Guldanm lor Suprlund. VOI.1: Human Hedlh Evlluslimn Manual - Suppmonhl Ouidanm. Shndad Dslaull Expowm Facton. Inlarim Fhld. OSWER Ok.stiw @286.W3. 

€PA, 1882: Dmmd Expsum Aas-mnt: Pllnclplsad Applblm.. ORD. EPUBWIB-011011B. 

EPA, 1883: Sup*lund'l S1.nd.d Defaull E w m  Fadon (or the b n b l  Tendency and Rsuanable Maximum Exposun. 

EPA, 1886; b & g  h r m d  Expesun fmm Sd .  E P A R W  Ill. EPUB03X.SW. 

EPA, 1887: Expowre F a a n  W b w k .  EPW-951002Fa.  

DABS: k e d  m EPKa Ri.k r w u M n 1  Gu1d.n- b r  SupBnd  Vol. 1: Human Health Ev.lu.tion Mnuai S u w l m ~ n h l  Guldane Demul Rimk Auesmant Inhdm Gulmm, Nwmbr 1808. 

For m n l l b m b d h  no vpKMc Mlw, ad M8UU h u b  omvl la  valul d20U. 18WMIaUIe w m l m  vdue 01 10%. m d  Inwgmlc.valm d 1%. 



TABLE 5.1 

NONCANCER TOXICIN DATA - ORALQERMAL 

Chwy Point. Site t2  



TABLE 5.1 

NONCANCER TOXICITY DATA -- ORAMERMAL 

Cherry Polnl, Site 12 



TABLE 5.1 

NONaNCER TOXICITi DATA- ORUIDERMAL 

Wervy Point. Site 12 



TABLE 5.1 

NONCANCER TOXICITY DATA .. ORALDERMAL 

Cherry Point, Sits 12 

Oral lo Dermal 

N Y  = N d  ApplicaMs 

(1) Ball. C.0.. and H.T. Barges. 1886. 'Oodvatim dToxlUly Values for Dermal Exposure" 

publilhed In meroxlbdcaial. Volume 30. No, 1, Part 2. March 1006. 

IRIS = inlqralod Risk Infmat lw Syrtem 

HEAST= Haellh Efleds Assessment Summary Tables 

NCEA * NaUmal Center lor Envlronmsntal Aaaessment 



TABLE 5.1 

NONCANCER TOXICITY DATA - ORALlDERMAL 

Cheny Point. Site 12 

(2) Wwted D e m l  R1D = 03 RfO x O d  lo Darmsl AdJusmnt Fador 

(31 FLY IRIS VIIU~I, pmbida h e  dale IRIS WM warded CNS = Cenlnl newwt spbm 

For HEAST wlues, pmvkle tha date d H E M T  NOAEL = No advuae etleot level 

For NCEAvalusl, pmvide the date ofm sdde provided by NCEA. WE. M o l e  body 



TABLE 5.2 

NON-CANCER TOXICITY DATA -- INHALATION 

Cherry Point, Site 12 



TABLE 5.2 

NONGANCER TOXICITY DATA - INHALATION 

Cherry PolnL Site 12 



TABLE 5.2 

NONCANCER TOXICIlY DATA - INHALATION 

Cherry Point. Slts 12 



TABLE 6.2 

NONGANCER TOXICITY DATA -- INHALATION 

Cheny Point. Site 12 

NlA = Not Applicable 

(1) Inalalbn RID =- lnhalatlon RID X 20 m'lday x In0 kg 

(2) For IRlSveluw, pmvlde the dab IRIS was warctmd. 

For HEASTvalues, pmvlde me dale d HEAST. 

Fof NCEA values, pmvlde the &!a of the artlob provided by NCEA 

IRIS = Integrated Rlsk lnformatlon S e a m  

HEAST. Healh Effects As~saesument Summary Teblw 

NCEA = National Canter for Envimnmenbl Aaawsment 



TABLE 6.1 

CANCER TOXICIN DATA - ORALOERMAL 

Chany Point. SHa 12 

Cdncsr Slope FaUw (2) 

611 314005 



TABLE 6.1 

CANCER TOXICIN DATA- ORAUDERMAL 

Cheny Point, Site 12 

Weipht of E V i d e n ~ ~ l  

Cancer Slope Faclor (2) Cancer Guideline 

6" "12005 



TABLE 6.1 

CANCER TOXICIN DATA- OUAUDERMAL 

C h w  Point, Slle 12 

cancar Slope Factor (2) Umcw Guidaline 

IRIS. I n b w b d  RIak InfomaUm -tam 

HEAST. H w l h  Efladl Acsammanl Summery Tables 

NCE4 = National Centerfor Envimrmenbl AUeument 

EPA Group: 

A - Human carcinqan 

81 - Pmbabls human ca rdwen  - Indates mat limited humen data are avaUeble 

62. Pmbabb human urdnngen - indlutm suf8dent evidencs In mimala and 

Inadsqullta or no widenw In hummr 

C - PomlMe human udnogen 

(1) Bast. C.B.. and H.T. Borps. 1886. 'DarivaUon dToxldty Valum for Dermal Expon 0 -Not dauilable 8s a human m i n o g m  

pubilshad in m e  ~mlcologl8t. volume 30. No. 1. Pen 2. March 181. E . Evldsnoe ol nonoarcinngenlcity 

(2) Adjusted Dermal CSF = Oral CSF /Oral to Darmal Adjustment Factor Weight ol Evidence: 

(3) For IRIS vduss, pmvlde the date IRIS was w e W .  KnormlLlkely 

For HEAST valwa, pmvld. h e  d.ls olHEAST. Cannot be Debrmbsd 

For NCEAwlues, W Oul dale ofaflda wlid by NCW. NM Ukely 



TABLE 6.2 

CANCER TOXICITY DATA - INHALATION 

Chsm/Pdnl. Site 12 



TABLE 8.2 

CANCER TOXICITY DATA - INHALATION 

Cherry Pdnt. Slte 12 



TABLE 8.2 

CANCER TOXlCllY DATA - INHAUTION 

Chew Polnl, Slle 12 

IRIS = lntegmted Risk Information System 

HEAST= Heallh E L &  Aws.msnt Summary Tables 

NCEA . NaUoMl Center for Environmental A-ssment 

(1) Adlustmsnt Fsuor app(led to Unll Risk tooalculate lnhalenon S lop  Fauor = 
70kg x tROm3lday x lOOOu~mg 

(2) For IRIS values, pmvids the date IRIS war searbed. 

For HEAST vslws, p M e  the data of HEAST. 

For NCEA valves, probide ma data of me aMda pmvldad by NCEA. 

EPA Group: 

A - Human ordnogln 

81 -Probable human carcinogen - lndlcaler 0x1 limited human data are avslleble 

82. Pmbable human carolnagen - lndlcates sumdent &dense in anlmls and 

badquale 01 no evldsnca in humans 

C - Pw61ble human cardnagen 

D -Not dasriRable ea a human cardwen 

E. Evldenca of noncarclnqenid~ 



TABLE 7.1.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cherry Point. OU6 She 12 

6UR Medium: SUlfaCB Soil 
lure Point: Surface soil wN3 of Nnway 
tor Population: lndurtrlal Worker 

Expomum Chamlcal 
Route of PotenUal 

Concern 

Madlum 
EPC 

Value 

Madlum 
EPC 
Units 

- 
uplb 
w g  
wkl 
mlkl 
mghe 
m m  
m s k l  
wM 

Route Roue EPC 
EPC EPC Ssleotsd 

Value Unb for Hazard 
Calculation ( 

Intake 
(Non-Canca 

Rehmnco 
Concontration 

Refewnu, Hazard 
Ccnwntwtion Quoilenl 

Units 

1.74E+02 uglkg M 
5.76EtOO p6.Q M 
1.20EW4 mglkg M 
3.65EWO mghg M 
6.OSEt00 mplkg M 
2.61EtOl mplkg M 
&67E+02 mglkg M 

3.92EW3 mglkg M 

mglkg-day 

mnhn-day 
mplkp-day 
mglkgday 

mghg-day 
mvIWey 
mglkgday 
mglkgdey 

NIA 
NIA 

1.OEt00 
4.0144 
1.OE-03 
3.OE-03 
4.0E-02 
6.OE.01 

NIA 
NIA 

mp/kg-day 
Wkgday 
m f l gday  
mglkgday 
mplkgdey 
mg/kgday 

NIA 
NIA 
NIA 
NIA 
N* 
NIA 
NIA 
NIA 

1.2E-02 
8.9143 

NIA 5.9E-03 
NIA 8.5843 
NIA 1.6E.02 
NIA 

ngaation Amdor-1260 
2.3.7.8-TCDD TEQs 
Alumlnum 
Antimony 
cadmium 
Chromium 

1.74Et02 uglkg M 

5.78E+OO pglg M 
120EW4 mglkg M 
3.65EWO mglkg M 
6.05EW0 rnglkg M 
2.61EWl mglkg M 
6.BIE102 mghg M 
3.028103 mglkg M 

fnflg.daY 
mglkgday 
mglkgday 
mglkgdey 

mdk9-W 
mglkgday 

w h g d e y  
mg/kgday 

NIA 
NIA 

l.OE-01 
8.OE46 
1.OE-05 
6.OE-05 
1.2E-02 
9.OE.02 

NIA 
NIA 

mplk@day 
m f l gday  
mplkgday 
mg/bday 
W d a Y  
mglkgday 

,NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

NIA 
NIA 
NlA 
NIA 
NIA 
NIA 
NIA 
NIA 

larmal Amdor-1280 
2,3,7WCDD TEQI 
Alumlnum 
Antimony 
Cadmium 
Chromium 

CoPpr 
Iron 

( I )  Speoity Medium-Spolfio (M) or Rouio.Spdb (R) EPC selected for hazard ulcuLYtIon 



TABLE 7.Z.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Chsrry Point. OU6 Site 12 

Ium: Surface Soll 

posure Medium: Surface Soll 

, TmspasserNisltor 

(1) S p d f y  MediumSpedm (M) or Route-Spoclnc (R) EPC saiocted for halard tabulation. 
(2) Chronic. 

Exposure 

Route 

Chemical 

of Potential 
Concern 

Medium 
EPC 

Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC 

Selected 

for Hazard 

CalculaUon (1) 

Intake 

(Non-Cancer) 

intake 

(Non.Cancer) 

Units 

Reference 

Dose (2) 
Reference 

Dose Units 

Reference 

Concenlration 

Reference 

Concenlmtlon 

Units 

Hazard 

Quotient 



TABLE 7.3.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cheny Point. OUS Site 12 

urs Medium: Surfam Wabr 

(2) Chronic 



Table 7.3.RME Supp!mmnt 

Cahlatlon ol D A m t  

Surface Water 

MCAS Cherry Point. OU6 Site 12 

*organ& DA-nt (rnglsrn2-event) = 
Kp x CSW x tevent x 0.001 mglug x 0.001 U r n 3  (eq 1) 

Organics: DAsvsnt (mgkm2event) = 
teven%r: DAevent (rnglcm2event) = 
2 x Kp x CSWx (sqrf((6 x t x tevenlV3.1415)) x 0.001 mug x 0.W1 N a n 3  (eq 2) 

tevenht*: DAevenl (m(ycrnZeven1) = 
Kp x CSW x ( teventl(i+B) + 2 x r x ((1 + 3xBY(l+B)) x 0.001 mWg x 0.001 UcmJ (eq 3) 

Notes: 

Permeability constants fmm EPA 1992. Dermal Ex-re Assessment: Principals and ~pplicat&. ORD. 

EPAmODIB91XN)lB. Defaul va le  of 0.001 &our used fw inorgan'k wahout pubrahed values. 

NIA - MI avaibble a not applicab!e. 



TABLE 7.4.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cheny Point, OU6 S b  12 

. surfsee water 
Mdium: Surface Water 

powrn Point Drainage ditch south of runway 

Exposurn ChemiMl 
Route of Potential 

Conwm 

4.4'-DDE 
4.4'-DDT 
Aldrin 
Amcior-1248 
Dieldrin 
Mercuv 

Dermal 4.4'-ODD 
4,4'-DDE 
4.4'-DDT 
Aldrin 
Arcclor-1248 
Dieldrin 
Mercuw 

- 
Medium 

EPC 
Value 

- 
Medium 

EPC 
Uniis 

- 
rv- 
re/L 
rg/L 
r d L  
WL 
W1L 
re/L 

Route 
EPC 
Value 

Route 
EPC 
Units 

EPC Intake 
Snlected (Non-Cance 

for Hazard 
Calculation (1) 

(1) Spsdfy Medium-Specific (M) or Route-Specifc (R) EPC selected for hazard calculation. 

intake 
(Non-Cancer: 

Units 

m g h d a y  
mglkgday 
mgtkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

- 
Referanut 

b e  (2) 

- 
NIA 
NIA 

5.0E-04 
3.0E-05 

NIA 
5.OE-05 
1.OE-04 

NIA 
NIA 

3.5E-04 
1.5E-05 

NIA 
2.5E-05 
9.OE-05 

e n  1 R e t m  I R e t e r m  
Done Units Conoentration ConcanIratior 

NIA 

NIA 

NIA 
NIA 

NlA NIA 
NIA NIA 
NIA 

NIA 
NIA NIA 
NIA NIA 
NIA NIA 

- 
Hazard 
Quotient 

- 
I.6E-06 
7.1E-06 

2,lE-05 
8.5E-05 
1.2E-04 

3.3503 
8.3E-09 

2.7E-03 
5.2E-Od 



Table 7.4.RME Supplement 

CalEulation of DAevent 

S U M  Water 

MCAS C k n y  Poinl. OU6 Site 12 

Inorganiss: DAwent (m#crnZ-.vnt) = 
Kp x CSW x tevent x 0.001 mglug x 0.001 Urn3 (eq 1) 

2 x Kp x CSW x (sqrl((6 x r xleventY3.1415)) x 0.001 mg(ug x O.W1 U r n 3  (eq 2) 

tevent>P: DAevent (mglcmZewnt)= 

Kp x CSW x ( tevenu(1tB) + 2 x r x ((1 + 3xBQ(l+B)) x 0.001 mghlg x 0.001 Vm3 (eq 3) 

Pe-bilii m t a n l s  fmm EPA 1992. Dermal Expowre Assessment: Prindpak and Aprdications. ORD. 

EPAhxm8-9lmOlB. Defaun value of 0.001 amour used for inaganics wimout published Mlues. 
NIA - not available w n d  apvicable. 



TABLE 7.5.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cherry Point, OU6 Site 12 

edium: Sediment 
xposurs Medium: Sedimenl 

(1) Specify Medium-SpeolRc (M) or Roule-SpedRc (R) EPC selected for hazard calwietton. 
(2) Chronic. 



TABLE 7.6.RME 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point. OU6 Site 12 

Exposure Medium: Sediment 

Exposure Point: Drainage ditch south of runway 
Receptor Population: TrespasserNlsitor 

ingestion Aluminum 8.64E+03 mgkg 8.64E+03 mglkg M 2.4E.03 mglkg-day I.OE+OO mglkg-day NIA NIA 2.48-03 
Arsenic 1.10E+00 mglkg 1.10E+00 mglkg M 3.OE-07 mgkg-day 3.OE.04 mgkg-day NIA 1 .OE-03 

(Total) 3.4E-03 

Dermal Aluminum 8.64Et03 mglkg 8.64Et03 mglkg M 1.3E-03 mgkg-day 1.OE-01 mglkgday NIA 13E-02 
Arsenic 1.10E+00 mgkg ll.lOE+OO mglkg M 5.OE-07 mglkg-day 1.2E-04 mgkgday NIA NIA 4.1 E.03 

(TOW 1.7E-02 

(1) Specify Medium-Specific (M) or Route-Speoific (R) EPC selected for hazard calculation. 



TABLE 7.7.RME 
CALCULATION OF NONCANCER H W R D S  

REASONABLE MAXIMUM EXPOSURE 
MCAB Chew Point, OU6 Site 12 

(1) Speolfy Mtrdium-Spaam0 (MI or RouteSpsdno (R) EPC rsleoted lor hazard wlculsUon. 
(2) Chmnic. 



TABLE 7.8.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Chsny Point, OU6 Site 12 

urn Medium: Groundwater 

Aroclor-1248 5.78E-01 MIL 5.78E-01 pg1L 

Dieldrin 3.31E.02 MIL 3.31E-02 eglL M 2.lE-06 mglkpday 5.OE-05 mglkgday NIA NlA 4.2E-02 

gammaChlordane 3.08E.02 !@- 3.08E-02 N I L  M 2.0E.06 mglkgday 5.OE-04 mglkg.day NIA NIA 3.91-03 

Haptachlor epoxida 4.191.02 @L 4.19E-02 eglL M 2.7E-06 mglkgday 1.3E-05 mglkg-day NIA NIA 2.1E.01 

Aluminum 2.21Et03 pWl. 22.lEt03 pglL M 1.4E-01 mglkgday 1.OEWO mglkg-day NIA NIA 1.4E.01 

Arsenic 9.16E+W N I L  9.16E+00 pglL M 5.9E-04 mglkpday 3.OE.04 mglkg-day NIA NIA 2.OE+00 

Chromium 5.41E+00 MIL 5.41E100 pglL M 3.58.04 mglkg.day 3.0143 mglkgday NIA NIA 1.2E-01 

Imn 1.648+04 MIL 1.54E104 N I L  M 9.9E-01 mglkgday 6.OE-01 mglkgday NIA NIA ..................... 1.6E+00 

(Total) 4.lEt00 

Dermal alphaChiordane 5.65E-02 p@ 5.65E.02 N I L  M 1.6E-05 rnglkg-day 2.51-04 mglkgday NIA NlA 
Amlor-1248 5.78E-01 MA. 5.781.01 pglL M 1.6E-03 rngkg-day NIA mglkgday NIA NIA 

Dieldrin 3.31142 Ila/L 3.31E-02 R / L  M 2.3E-06 rnglkgday 2.5E-05 mglkgday NIA NIA 
gamma.Chlordan.3 3.086.02 pglL 3,08842 pgR M 8.6146 mglkgday 2.51.04 mglkgday NIA NIA 

naplachlorepoxlde 4.191-02 pglL 4.19E.02 MIL M l.9E-06 mglkg-day 9.4E.06 mglkgday NIA NIA 
Aluminum 2.21E+03 N I L  2.21E+03 MIL M 4.7E-04 mglkgday l.OE-O1 mglkg-day NIA NIA 

k e n i c  9,16E+00 MIL 9.16Et00 MA. M 1.9E-06 mglkgday 1.2E-04 mglkg-day NIA NIA 
Chmmium 5AlE+00 eglL 5.41E+00 NIL M l.lE-06 mglkg-day 6.OE-05 mglkgday NIA NIA 

Iron 1.54EtW MIL 1.64E+04 eglL M 3.3E.03 mglkg-day 9.OE-02 mglkg-day NIA NIA 

(Total) 
Total Hazard Index Across All Exposure RoutesIPathways 

(1) Specify Med1um.Speclflc (M) or Route-Specific (R) EPC selected for hazard caiculatlon. 
(2) Chronic. 



TaMe 7SRME Supplgngl( 

~ S o n o t ~ t  
Child Res(dent Gmtndrrater 

McAscherrymou6SiB12 

Orgarcr: nacvent (&m2*nnt) = 
tew"I<t.r: DMuent (mglom2.-"I)= 

2 x Kp x CW x (sqrl((6x r x teventy3.1415)] x 0.W1 mglug x 0.001 Van' (eq 2) 

Nates: 

Permeabir%y-oonrlank hrm EPA 1992. Dermal Orpmue Aaserrment: -Is ad -. ORD. 
EPlvwanr-slcnllB. D&U* value d0.W onlhour used for Imrgarks w%nd plwhed valuer 



TABLE 7.O.RME 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Chew Point. OUB Site 12 

(1) Specify Medlum-Speciflc (M) or Route-Speciflc (R) EPC selected for hazard ulculation. 

(2) Subchronk, if available, elm chmnlc. 



Tabfe 7.9.RME Supplemenl 

- ~ O L D B B u a o t  
CmsbudlonWorlrsr,Qowkl 
MCAS a+rny Point. O M  Sib 12 

asm*r: Dka"eMlnlm.ev=nt)= 
twenta.: OAevEld ( ~ ~ d l B m )  = 

2X KPxCWX (awiI(6x r xlevmtY3.1415)) xO.Wl d u g x  0.001 U r n 3  (eq 2) 

tevewr: DAevsnt hng(cm2-nt) = 
KF- x CWX I teVenWl+B) + 2 x r x ((I + 3xBY(l*Bj)x O.W1 mgtag x 0.001 Vcm3 @q 3) 

Notes: 

F'mmabtb t ymt i s  tnt. EPA 1992, D m d  ExpoDue %dpa$ and App!kdom. Mm. 
WM3WE-W)W1B. DeFaul vallm Dt 0.001 &ur lwd Iw i ~ ~ ~ n I c s  wllhoul ~ubkhd v a k s  



TABLE 7.10.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

MCAS C h e q  Point. OU6 Site 12 

(1) Specify Medlum-Specific (M) or Route-Specinc (R) EPC selected far h m r d  wlculallon. 

(2) Chmnlc. 



TABLE 7.11.RME 

CALCULATlON OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Chsny Point. OU6 Site 12 

08urt) Medium: Sulface Soil 
osure Point: Surface soil south of runway 

(1) Specify Medium-Spedb (M) or RwtaSpecffic (R) EPC seiecied for hazard caiculation 

(2) Chronic. 



TABLE 7.12.RME 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point. OU6 Site 12 

osure Medium: Surface Water 
osure Point: Drainage ditch south of runway 

(1) Specify Medium-Speoiflc (M) or Route-Speciflc (R) EPC selected for hazard calculation. 
(2) Subchmnio. 



Table 7.12RME Supplement 

Caleulalii of Daevent 

Consrmction W d e r .  Surf- Water 

MCAS Cherry Point. OU6 Site 12 

lnorganics: DA.vmt (rnglcrnZevent)= 
Kp x CSW x levem x 0.001 mglug x O.WI V m 3  (eq 1) 

Organics: DAevent (rnglcmZ*vsnI) = 
tevent<t': DAewnt (mglcm2-event) = 
2 x ~p x csw x (qrt((6 x r x teven1j~~141~)) x 0.001 mglug x 0.001 ~ c m '  (eq 2) 

tevenD1.: DAwent (mg/cmZ%vent) = 

Kp x CSW x (teventl(l+B) + 2 x r x ((1 + 3xBy(l+B))xO.W1 mgug x O.W1 Vun3 (eq 3) 

Pemab i l i i  mmtanb horn EPA 1992. Dermal Exposure &sessment: PmdpaG and Appiicamm. ORD. 

EPAm00189110018. Dafaun "due of O.WI crmhwr used fa inwganin without published values. 

NIA - not availabk a rot applicable. 



TABLE 7.13.RME 

CALCULATION OF NON-CANCER HAZARDS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Cheny Point. OU6 Site 12 

edium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Drainage ditch south of runway 

(1) Specify Medlum-Spaciflc (M) or Route-Speciflc (R) EPC selected for hazard calculation. 
(2) Subchmnic. 



TABLE 7.1 .CT 

CALCULATION OF NON-CANCER HAZARDS 
CENTRALTENDENCY 

MCAS Chew Point. OU6 Site 12 

ium: Groundwater 
posun Medium: Groundwater 
posun Point: Upper Aqufor - Tap Water 

(1) Spocify MsdiumSpedflc (M) or Route.Speolfic (R) EPC skiacted for hazard caiculallon. 

(2) Chmnlc. 



TABLE 7.2.CT 
CALCUUTION OF NONGANCER HAZARDS 

CENTRALTENDENCY 
MCAS Cheny Point, OU6 Site 12 

(1) Spsclfy Medlumspeclno (M) or Route-Speclflc (R) EPC wlected for hazard cdbulatlon. 
(2) Chmio. 



Notes: 

PenneaMily ~4nrts.k horn €PA 1992. Dermal Exposure m t  RUldpk nd AppSEabons. ORD. 
EPA16W)lgSllunB Detaul value olO.001 &ur UsedfMmargaricp W ~ ~ ~ ~ e S .  



TABLE 7.3.CT 
CALCULATION OF NON-CANCER HA7ARDS 

CENTRALTENDENCY 
MCAS Cherry Point. OU6 Site 12 

(1) Specify MedlurnSpeciRc (M) or Route-SpedRc (R) EPC selected for hazard cakulatbn. 

(2) Chmnic. 



TABLE 7.4.CT 

CALCULATION OF NON-CANCER HAZARDS 
CENTFtAL TENDENCY 

MCAS Cherry Point. OU6 Site 12 

(1) Specify Medium-Specific (MI or Routs-Specmc (R) EPC selected for hazarc calculation. 
(2) Chronlc. 



TABLE 6.1.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cheny Point, OU6 Site 12 

lum: Surface Soil 
posum Mdlum: Sufface Soil 

sum Pdnl: Surfaca soil mlh of runway 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

MMium 
. EPC 

U n b  

Routs 
EPC 
Velue 

Route EPC Selacted intake 
EPC for Rlsk (Cancer) 
Unlts Calwlatlon ( I)  

Intake Cancer Slope Csncar Slope Cancer 
(Cancer) FacW Factor Unite Risk 

Units 

Ingestion 

L 
l e n a l  Amcior-1260 1.74E+02 

2,3.7.8-TCDD EQs 5.76E+W 
Aluminum 1.2OE+04 
Antimony 3.65E+OO 
Cadmium 6.05E+OO 
Chromium 2.81E+01 

Copper 8.67~+02 
~ m n  3.92EI.03 

UgM 
PBC 

w l k ~  
w ~ P  
mglkg 
mdkg 
ma/kg 
wM 

(1) Specify MdlumSpeclflc (M) or Route-SpeoME (R) EPC neiaoled for risk celculation. 

2.OE+00 (mgkgday) .' 
1.5EI.05 (mgkgdsy) .' 

NIA NIA 
NIA NlA 
NIA NIA 
NIA NlA 
NIA NIA 
NIA NIA 



TABLE 8.2.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cherry Point OU6 Site 12 

Medium: Surface Soil 
Exposure Mdium: Surface Soil 
Exwsure Point: Surfaw wil south of runway 
Rewptor PopulaUon: TrespasserNiaitor 

(1) Speclty Medlum-Specific (M) or RoutbSpeclflc (R) EPC selected for rlsk calculation. 



TABLE 8d.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cheny Polnl, OU6 Slle 12 

edlum: Surface Water 
posure Medlum: Surfaw Water 
posure Polnl: Drainage dnch sou* of runway 
ceptor Populatlon: Industrial Worker 

Exposure Chemical 
Roule of Potential 

Concern 

Medium 
EPC 
Value 

Medlum 
EPC 
units 

Route 
EPC 
Value 

Route EPC Selected Inlake Intake Cancer Slope Canwr Sbpe 
EPC for Risk (Cancer) (Cancer) Factor Factor Units 
Units CalarlaUcn (1) Units 

Cancer 
Risk 

- -  - -  

Ingestion 4.4'-DDD 
4.4'-DOE 
4,4'-DDT 
Aldrln 
Amclor-1248 
DieMrln 

(mglkgday) " 
(mglkgday) 
(mglkgday) " 

(mdkgday) " 
(mdkg-day) " 
(rnduday) " 

Mercury 1.20E-01 L 1.20E-01 re/L M 2.OE-09 mglkgday NIA NIA 
(Total) 5.9E-08 

I I 1 I I I II I I I I 

Dermal 4.4'-DDD 
4.4'-DDE 
4.4'-DDT 
Aldrin 
Amclor.1248 
Dieldrin 
Mercury 

mghgday 
mglkgday 

mdkgday 
mdke-day 
mdkg-day 

rngkgday 
rnglkgday 

I1 I 
Total Rlsk Acros 

(1) Specify MedlumJpeclnc (M) or Route-Specific (R) EPC selected for risk calculalion. 



tcvenbr: DAevsM (md) = 
Kpx CSW x(tavarll(l+B)+ Z x  r x ( ( I +  3xBy(l+B))xO.W1 mJhgx0.001 UatU (-3) 

PemRablilymmtants hMn W A  1W2. Damd ABsessment Rhcipb and ApplMom. OR& 

EPPJWO)g91IM)IB. Default * of o m 1  onhw ILsad ?nI kmwnics wimou( pumhed "aces. 
W A - m t ~ w s & a ~ .  





Tam 8.4.RME Slppfemenl 
Carulatirn d aAevsd 

Surfaut water 
MCAS Chsny Pdnt. OW Site 12 

~ b i m y m ~  tmrn EPA 1992. Dermal OIpMlrreAse6snmnl: P-k and AppliEatiaui. ORD. 
EPwXwe-911001B. Defah value of 0.m awlwur u s s d f u ~ n i c + ~ p ~  values. 

W A - m t a v a l ! a b b o r r d a ~ e .  



TABLE 8.5.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cherry Point, OU6 Site 12 

xposure Medium: Sediment 
xposure Point: Drainage ditch south of runway 

(1) Spedfy Medium-Specific (M) or Route-Spedfic (R) EPC selected for risk calculation. 



TABLE 8.6.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cherry Point. OU6 Site 12 

dium: Sediment 
posure Medlum: Sadirnent 
posure Point: Drainage ditch south of runway 
ceptor Population: TrespasserMsltor 

(1) Specify Medium-Specific (M) or Rwte-Specific (R) EPC selected for risk calculation. 

Cancer 
Risk 



TABLE 8.7.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cheny Point. OU6 Site 12 

dlum: Groundwater 
urn Medlum: Groundwater 
ure Poinl: Upper Aqulfer -Tap Water 

eceptor Populallon: Resldent 

Exposure Chemical Medium 
Route of Potentlal EPC 

Concern Value 

, Medlum 
EPC 
Unlts 

Roule 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

UnHs 

Cancer Slope Csncar Slope 
Factor Factor Units 

cancer 
Rlsk 

ngestlon alpha-Chlordane 
 rodo or-1248 
Dielddn 
gammaChlordane 
Heplachlor epaxlde 
Aluminum 
Arsenic 
Chmmium 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mgh-day 
mglkg-day 
mgtkg-day 
mgkg-day 

3.5E-01 
2,OE+00 
1.6ElOl 
3.5E-01 
9.1E+OO 

NIA 
1.5E+00 

NIA 

(mgtkeday) " 
(mgRg-day) .' 
(mglkgday) " 
(mglkgday) " 
(mglkoday) " 

NIA 
(mglkgday) " 

NIA 
Imn 1.54E+M @L 1.54E+M wIL M 1.4.E-01 mgkg-day NIA N/A ......................... 

(Totel) 1.5E-M 
Total W k  Across All Exposure RouteslPathways I 1 .SE-04 

(1) Specify MedlumSpedflc (M) or Route-Speciflo (R) EPC wlecled for rlsk calculation. 



TABLE 8.8.RME 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Chsrry Point, OU6 Site 12 

xposure Point: Upper Aquifer - Tap Water 

Ingestion alpha-Chlordane 5.65E-02 

Amclor.1248 5.78E-01 
Dieldrin 3.311.02 
gamma-Chlordane 3.06E-02 

Heptachlor epoxide 4.19E-02 

Aluminum 2.21 EW3 

Anenic 9.16E+W 
Chromlum 5.41E100 
Iron 1 .S4E+04 

(Total) 

Dermal aipha-Chlordane 5.658.02 

Aroclor-1248 5.788-01 
Dieldrin 3.31E.02 

gamma-Chlordane 3.08E-02 

Heptachlor epoxMe 4.198-02 

Aluminum 2.21E+03 

Arsenic 9.16E+00 
Chromium 5.41Et00 

Medium 

EPC 
Units - 
vgk 

wk 
llen 
l ldL 
lis/L 
P ~ I L  

vg/L 
MR 

MIL 

#dL 

M I L  
M I L  

MIL 

Mk 
llen 
W/L 
W/L 

Route 
EPC 

Value - 
5.65E-02 

5.76E.01 
3.31 E.02 

3.08E-02 
4.19E-02 

2.21E+03 

8.16EMO 
5.41 Et00 

1.54Et04 

5.651-02 

5.781-01 
3.311-02 

3.08E-02 

4.191-02 

2.21E103 

8.16E+00 
5.41 E*00 

Route 

EPC 
Units 

_Ei 

v9lL 

N l L  

MIL 

MIL 

MIL 
MIL 
P9lL 

EPC Sflected intake 

for Risk (Cancer) 
CalculaUon (I) 

Intake Cancer Slope Cancer Slope 

(Cancer) Factor Factor Units 

mdkgday 

mglkgday 
mglkgdiy 

mglkgday 
mglkpday 

mglkgday 

mglkg-dey 
mglkg-day 

mglkg-day 

mglkg.day 

mgkgday 
mgikgday 
mdksday 

mglkgday 
mglkg-day 

mglkg-day 

Cancer 
Risk 

NIA NIA , . . .. . .. . .. . , , , .. , ,, 
8.7E-05 

7.OE.01 (mglkg-day) .' 
2.2EtOO (mglkgday) .' 
3.2E+01 (mglkgday) .' 
7.OE-01 (mglkg-day) .' 
1.3E+Ol (mglkgday) .' 

NIA NIA 

3.7E+00 (mglkgday) .' 
NIA NIA 

(1) Sp8dIy Medium-Speciflc (M) or Route-Specific (R) EPC solened for risk calwlation. 



Table 8.8.RME Supplement 

Caludatm of DAevent 
Child Resident. Groundwater 

MCAS chew Point OV6 Site 12 

Mganics. DAevent (mglcnUeven1) = 
levent.1': DAevenl (mglcm2evant) = 

2x  Kp x C W x  (sqrt((6 x r x levenlY3.1415)) x 0.W1 mglug x O.W1 I lm3  (eq 2) 

Notes: 

Permeability constants fmm EPA 1992. Dermal Exposure Assessment hincipak and Appldons.  ORD. 

EPA160018.91IWlB. Ddaun value ot 0.001 mdbur used b r  inwganics wiUaut putdished value.% 



TABLE 8.9.RME 
CALCUlATlON OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherty Point. OU6 Site 12 

Exposure Medium: Groundwater 
sure Point: Upper Aquifer - Excavation Pit 
ptor Population: Constiuction Worker 

Heptachlor epoxide 

(1) Specify Medium-Specific (M) or Route-Speciflc (R) EPC selected lor risk calculation. 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 
Value 

Medium 

EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calcuiatlon (1) 

Intake 
(Cancer) 

intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 



T&e 8.9.RME Su- 
C P ~ d D A e v e o t  

Combuctlon worker. Grorndvater 
MCASChenyPohl.OU6Site12 

m n i B .  DAsvont (mgi~m2.mnt) = 
went*: ~neuent (ms,onZemt)= 

2 x Kpx CW x (sql((6 x r x lemtY3.1415)) x 0.001 mglug x 0.001 Ucm' (eq 2) 

P m m l i I y  umslashorn EPA 1992 D e n d  E4mam AswPMent Brindpals ad Appllcsbonr. ORD. 
E P ~ 5 9 1 1 0 0 1 8 .  Default due  of O M 1  awhour used far I-icr wilhwl p u W  values. 



TABLE 6.1O.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Cherry Point. OU6 Site 12 

edium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Surface bail south of runway 
Receptor Population: Resident 

Aluminum 1.20E+04 mglkg 1,20E+04 mglkg 
Antimony 3.65El00 mglkg 3.65E+00 mglkg M 1.7E-06 mglkg-day NIA NIA 

Cadmium 6.05E+00 mglkg 6.05E+00 mglkg M 2.8E-06 mglkgday NIA NIA 

Chromium 2.61E+01 mglkg 2.61E+01 mglkg M 1.2E-05 mglkgday NIA NIA 

Copwr 6.67~+02 mglkg 6.67~+02 mglkg M 3.1E-04 mglkgday NIA NIA 

Imn 3.92E103 mglkg 3.92E103 mglkg M 1.8E-03 mglkg-day NIA NIA 
(Total) 1.6E-07 

Dermal Amcior-1260 1.748+02 uglkg 1.741+02 ugkg M 7.6E-07 mglkg-day 2.2E+00 (mglkgday) " 1.7E-06 

2.3.7.6-TCDDTEQs 5.76E+00 pglg 5.76E+00 pglg M 5.4E-15 mglkgday 3.OE+05 (mglkgday) " 1.6E-09 

Aluminum 1.20E+04 . mglkg 1.20E+04 mglkg M 3.7E-03 mglkg-day NIA NIA 
Antimony 3.65E+00 mglkg 3.65EiOO mglkg M 1.lE-06 mplkg-day NIA NIA 
Cadmium 6.05E+W mglkg 6.05E+00 mglkg M 1.8E.07 mglkg-day NIA NIA 
Chromium 2.61E+01 mglkg 2.61E+Ol mglkg M 8.lE-06 mglkg-day NIA NIA 
Copper 6.67E+02 mglkg 66.7E+02 mglkg M 2.1E-04 mglkgday NIA NIA 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 8.2.CT 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCY 

MCAS Cheny Polnt. OU8 Slle 12 

posure Medium: Gmundwaler 

Medium 
EPC 

value 

Medium 
EPC 
units 

R o d  
EPC 

Value 

Route EPC Selected Intake Intake Cancar Slope Canwr Slow 
EPC for Rbk (Canwr) (Cancer) Factor Factor Unilr 
Units Calculation (1) Unlb 

Canwr 
Risk 

Inga~tlon elph~Chlordane 
Amclor-1248 
Dieldrin 
gamma-Chlordane 
Heplechlor epoxlde 
Aluminum 
Amnlc 
Chmmlum 
Iron 

Dermal alpheChlordane 
AmcIor.1248 
Dlsldrln 
gamma-Chlordane 
Heplachlor epoxide 
Aluminum 
Amanlc 
Chmmlm 
Imn 

Total Rlak Acroel 

(1) Spedfy MedlumSpsciRc (M) or RouleSpedRc (R) EPC lvrleded for rlsk calwlstion. 

3.5E.01 
2.OE+W 
1.6E+Ol 
3.5E-OI 
S.lE+W 

NIA 
1.5E+W 

NIA 
NIA 

7.OE-01 
2.2E'OO 
3.2E101 
7.0E-01 
1.3E+01 

NIA 
3.7EWO 

NIA 
NIA - 

411 Exposum 

(mufigday) " 
lmgh.dsy) " 
lmgfigday) 
Imlkgday) " 
(mglkpday) " 

NIA 

lmgkodav) " 
NIA 
NIA 

ImglkgdaY) " 
lmahday)  " 
lmghday) .' 
lmghdav) " 
l m e h d a ~ )  -' 

NIA 

Imgfioday) .' 
NIA 
NIA - 

OUtol(PllhWOy1 































































































































































































































































































































































TABLE 6.1S.RME.UA 
WCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cheny Polnt. OU6 Sib 12 

posuw Point: Surlau, sol1 south of runway 

Z,bT,&TCDD E Q r  
Aluminum 1.20E+04 mghg 1.2OE+04 mglkg M 1.3E.02 mglkgday NIA NIA 
Antlmony 3.86E+00 mghg 3.65EWO mglkg M 4.OE.M mglkgday NIA NIA 
Cadmlum 6.05EWO mglkg 8.06Et00 mgkg M 6.6E-06 mglkpday NIA NIA 
Chmmium 2.61EW1 m p h  261E+01 mg/kg M 2.8E-05 mnikgday NIA NIA 
C ~ P W  6.67EWZ mglkQ 6.67E+02 mg/kg M 7.3E-04 Wkgday NIA NIA 
Iron 3.8ZE+O3 mgikg 3.82E+03 W k g  M 4.3E-03 Wk~4.y NIA NIA 

4.4'9DD 4.02E+OO ugkg 4.02E+00 uglkg M 4.4E-09 mglkgday 2.4E-01 (mglkgday) " ~ . ~ E - O Q  
4A'.DDE 2.21EW ugikg Z2.21E+00 ugh0 M 2.4E-0s mgikgday 3.4E-01 ( m - d a y )  " 6.2E.10 
4.4'-DDT 4.20E+00 ugkg 4.28EWO uglkg M 4.7E.09 mufkgday . 31E-01 ( W d a y )  " 1.8E.08 
Aldrin 2.01E+W ugikg 2.01Et00 uglkp M 2.ZE-00 mglkgday 1.7E+Ol (mglkgday) " 3.7E-08 
alpha-Chlordane 4.ME+01 uglkg 4.54El01 uglkg M 5.OE-08 mglkgday 3.5141 (mglkgday) " 1.7E-08 
Amdor-1246 4.06E+01 uglkg 4.06E+01 uglkg M 4.5E-06 mplkgday 2.OEWO (mgkgday) .' 6.9E-08 
Dleldrln 7.80E100 ugikg 7.60E+00 uufkg M 8.3E-09 mglkp-day 1.6EWl (mglkgday) " 1.3E-07 
gammaChlordane 4.33EW1 uufkg 4.33E101 ugkg M 4.7E-08 mglkgday 3.5E-01 (mglkgdey) " 1.7E.08 
HeptachCepoxlde 5.69EWO ugh0 55.88100 M 6.5E-08 ugha mdkg-day 9.1E+00 (mgikgday) " 5 . 8 ~ 4 8  
Amnic I.&E+00 ngkg 1.65Et00 mgkg M 1.8E-06 W g - d a y  1.5E+00 (mgkgday) " 2.7E-06 
Mercur, 8.13E-02 mplkg 9.13E-02 mgkg M 1.OE.07 mglkg-day NIA NIA 

1,2-DIbmmoeVIaw 5.48EWO ughg 5.49EWO uglkg M 6.OE-09 mglkgday 8.SEt01 (mglkgday) " 5.IE.07 
3.3'-Dillombenz~lne 4.99EW2 ugkg 4.98E+02 uglkp M 5.5E-07 mgkg . day 4.SE.01 (mgkgday) " 2.51.07 



TABLE 8.15.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherty Point. OUB Site 12 

adlum: Surfaos Soll 
ure Medium: Surface Soil 

Dermal 

Bem(a)pynne 
blr(2-Chl0roeIhyl)ahar 
Dkanz(8,h).nIhrnwne 
k ~ ~ h l o m b n z e r m  
Hoxachlombutsdlene 
I n d e ~ ( 1 . 2 , 3 4 ) ~  
n-NHmw-dl-rrprowlomine 
NUrobomene 
Penbohlmphenol 
Amolor.lZl 
Toxaphene 

(To$l) 

Amolor-1280 
2.3.7.BTCDD TEQ8 
Alumlnum 
Antlnwny 
Cadmlum 
Chromium 

Copper 
Imn 

4.89EW2 
4.99EW2 
4P8E+02 
4.89E+02 
4.89EW2 
4.99E+02 
4.88Et02 
4.89E+02 
1.21E+03 
8.13E+01 
2.01Et02 

1.74E102 
5.78E+00 
1.20E+04 
3.55E+00 
6.05E+OO 
2.6lErOl 
B.87E+OZ 
3.92E+03 

u@g 
u& 
u@g 
u@g 
U@g 
u(YLp 
u@g 

u@g 
u@g 
u@g 

u@g 
pg/g 

mglkg 
mglkg 
mp/kg 
r g k g  
mglkg 
molkg 

4.09E+02 
4.98E+02 
4.08E+02 
4.98E+02 
4SSE+02 
4.89E+02 
44.89E+02 
4.08E+02 
11.21E+03 
8.13E101 
201Et02 

1.74E102 
570E+00 
1.20E+04 
3.ffiE+OO 
6.05E+00 
Z.BlE+Ol 
8,67E+02 
3.82E+03 

ugkg 
ugkg 
ugkg 
uglkg 
U& 

u@g 
ugika 
W g  
ugkg 
ugkg 
ugkg 

u@g 
pplg 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 

5.5E-07 
5.55-07 
5.6E.07 
5.5E-07 
5.5E-07 
5.5E-07 
5.5E-07 
5.58-07 
1 3E-06 
0.9E.08 
2.21-07 

4.5E-07 
3 ZE-15 
2 2E-03 
6.8E-07 
1 .lE-07 
4.9E-08 
1.2604 
7.3E.04 

mglkgday 
@kg-day 
Wkgday 
mglkgday 
mglkgday 
rr,alkgday 
mglkgday 
mglkg-day 
W g d a y  
m&day 
mg/@&Y 

mplkgdey 
mglkgday 

mglkgday 
mglkgday 
mp/lpday 
Wkgday 
mp/kgday 
mglkgd~y 

7.3EW0 
1.1EWO 
7.3EW0 
1 . ~ ~ + 0 0  
7.8E-02 
r.a~-ol 
7.OE*OO 

NlA 
1.2E-01 
2.OE+00 
f.lE+Oo 

2.2Et00 
3.OEt05 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(inglkgday) " 
(mglkg-day) " 
(mp/ka.day) " 
(Nkgday)  " 
(mglkg-dey) " 

(rr,alkgday) -' 
(mgkgday) " 

NIA 

(mglkgdey) " 
(mglkgday) " 

(mglkoda~) " 

(mglkgday) .' 
(mglkgday) " 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

4.OE-06 
6.OE-07 
4.OE-08 
8.7E.07 
4.3808 
4.OE-07 
3.8E-08 

1.6E-07 
1.8E.07 

,,,.,,. z:!EsI ,,..,, 
1 BE-05 

1.OE-06 
8.7E-10 



TABLE8.15.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Chaw Point. OU6 Site 12 

powra Point S u m  wll sourn of runway 

4.4'-DDE 
4.4'-DDT 
Aldrin 
alphbChlordane 
Amclor-1248 
~ k ~ m  
gammaChlordana 
Heplachlor epoxMa 
Arsenic 
Mercury 

1,2.D1bmmwhane 
3.3'-Dlchlombanddine 
4,BDlnb2-methylphanol 
Bmo(a)enthraoene 
Benzo(a)pyrene 
bil(2-Chlo~lhylbthor 
Dibsnz(a.h)mMncnna 
Hsxachlombenzena 
Hsxachlombutadiene 
Indono(l.2.3cd)pyrnna 
nNHm8odi-tbpmpylamin. 

Z.ZlE+W 
4.28E+00 
2.01E+W 
454Et01 
408E+01 
7.60E+00 
4.33EtOl 
5.89E+00 
l.BJE+OO 
9 13E-02 

5.49E+00 
4.99E+02 
1.21E+03 
4.98Et02 
4.98E+02 
4.89Et02 
4.99EWZ 

489Et02 
4.89EN2 
4.99EN2 
4.98EN2 

uwkg 
uplkg 
uglkg 
uglkg 
uglkg 
uwkg 
ugNg 
uglkg 
@kg 
mwkg 

uglkg 
uglkg 
ug/kg 
udkg 
uglkg 
uglkg 
uglkg 
ugkg 
upng 
uflg 
uglka 

221E*00 
4.29E+00 
2.01E+00 
4.54E101 
4.08E+01 
7.80E+00 
4.33Et01 
5.89Et00 
1.65Et00 
9.13E-02 

5.49EtOO 
4.99Et02 
121Et03 
4.99Et02 
4.89E+02 
4.991+02 
4.9SEt02 
4.99E+02 
4.99E+02 
4,99E+02 
4.99E+02 

uglkg 
@g 
uglkg 
uglkg 
upng 
uglkg 
uglkg 
uglkg 
mglkg 
mglkg 

uglkg 
uglkg 
v@kg 
upng 
uglkg 
ugkg 
uglkg 
ugikg 
uglkg 
ughg 
uplkg 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

12E-09 
2.4E-09 
3.7809 
3.41-08 
1.1E-07 
1.4E-08 
3.2E-08 
1.1E-08 
8.2147 
17E-08 

3.1E.08 
9.3E-07 
2 3E.06 
1.2E-08 
1.2E.06 
9 3E-07 
1.2E-08 
9.3E-07 
SJE-07 
1.2E-06 
0.31-07 

mglkgday 
mglkgday 
mglkgday 
mglkg-day 

mglkg-day 
wlkg-day 
mglkgday 
mglkgday 

nwlkgday 
mglkgday 

mg/kgday 
mglkgday 
mglkgday 
Wkgday 
@ W a y  
mJIkgd.y 
mg/kgday 
W d a y  
mglkg-day 
mplk(lday 
rwgkgday 

4.9E-01 
4.9E-01 
3.4E+01 
7.0E.01 
2 ZEtOO 
3.2Et01 
7,OE-01 
1.3E+01 
3 7E+00 

NIA 

l.lE+OZ 
9.OE-01 

NIA 
2AEt00 
2.4EWl 
2.2E+00 
2.4Et01 
3.2Et00 
1.6E-01 
2.4E+00 
2 8E+01 

(mglkgday) " 
(mglkgday) " 
(mglkgday) " 
(mglkgdsy) " 
(mglkgdsy) " 
(mglkgday) " 
(mglkgday) " 
(mglkpday) " 
(mglkpday) " 

NIA 

(mglkg-day) " 
(mglkgday) " 

NIA 

(Wkgday) " 
(mglkgday) .' 
(mglbday) " 
(mglkgday) 
(mglkgday) " 
(mglkgday) " 
(mglkgday) " 
( m g w a y )  .' 

8.OE-lo 
1.2E.09 
1.3E-07 
2.4E-08 
2 4E-07 
4 5E.07 
2.3E-08 
1 4E-07 
3 4E-08 

3.3E.07 
8.4807 

2.8E-06 
2.8E-05 
2.OE-06 
2.8~-05 
3.OE.06 
1.5E-07 
2.8E-06 
2.6~-05 



TABLE 8.15.RME.UA 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point, OU6 Site 12 

dium: Surface Soil 
osure Medium: Surface Soil 

Exwsure Chemical Medium Medlum Route Route EPC Selecled intake Intake Cancer Slope Cancer Slope Cancer 

Route of Pofentlal EPC EPC EPC EPC for Rlsk (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units Calculation (1) Unlls 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE8.lB.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Polnt, OU6 SID 12 

edium: Surface Soil 
osum Medlum: Air 

Exp~sure Chemiul Medium Medium Roue Route EPC Sekded Intake 
Ra te  of Potential EPC EPC EPC EPC for Risk (Censer) 

Consem Value Unlb Value Unib CalwlaUon ( I )  

Cancer Slope C m u r  Slope Cancer 
FaCMT Fador U n l l  Risk 

gemmaChlordadane 
Heptxhlorep~xlde 

(2.Chlomelhyl)elher 

xachlombsnz~ne 

( 0  speclty Medium-Spsclnc (M) or Roule-Speciflc (R) EPC seleded for rilk calculalon. 

mgk-*y  

mghcl-*v 

mglk~day 

mglkgday 
wlk@av 

mg&OdaY 

ms*g.day 

m g h e a y  
mgikg-day 

m@gdey 

m g h d a y  
mgikg-day 
mgikg-day 

mgikp-day 

mgikp-day 

mglkg-day 

mgllg-day 

mglkg-day 
mglkg-day 

mglkg-day 

mgikg-day 

m(lWday - 
Id Risk AUO 

1.5E+05 

NIA 

NIA 

3.4EOl 
1.7E+01 

3.5E.01 
2.OE+W 
2.OEW 

1.8EIOl 

3.5Edl 

9.1E40 

NIA 
NlA 

1.5E+01 

6.3E+00 
4 l E t O l  

NIA 

NIA 

(mglkpday) " 
(mgikg-day) -' 
(mgkg-day) .' 

NIA 

NIA 

NIA 



TABLE 8.17.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point. OU6 Sile 12 

' m: Surface Soil 
w n  Mndlurn: Ak 
sure Point Ernlsslons fmm 8011 soum of runway 

gamma-Chlordam, 
HeptBChlor epoxlde 

~s(2-Chlo~yl )eU1er  
Hexachlorobenzene 

(1) Spedty MedIumSpecmc (M) or RwteSpe& (R) EPC relecled for drk calarlaUan. 



TABLE8.16.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Chnrry Polnl, OU6 Slts 12 

' Subsurfau, Soil 
Medium: Subsurlew Soil 

poaun Polnl: S h  Subsurmw Soil 

4,4'-DDT 3.70Et00 ughg 33.0E+W uglkg M 4.OE-11 mglkgday 3.4E-01 (mglkg.day) " 1.4E-11 
Aldrin 3.00E-01 uglkg 3.00E-01 uglkg M 3.2E-12 mglkgday 1.7Ei01 (mglkgday) " 5.5E-11 
alphaChlordano 1.lOEWl uglkg l.lOE+Ol uglkg M 1.2E-10 mglkgdey 3.5E-01 (mgbday) " 4,lE-11 
Amdor-1248 3.70EWl uglkg 3.70Et01 uglkg M 4.OE-10 mglkgday 2.0Et00 (mg)kg.day) " 7.9E-10 
Ar~clor-1260 3.70EWl uglkg 3,70E+01 uglkg M 4.OE-10 mglk~d8y Z.OE+OO (mglkgday) " 7.8E-10 
Dlalddn 3.70E+00 uglkg 3.70E+00 uglkg M 4.0~-11 mglkgday I.BE+O~ (mglkg-day) " L ~ E - ~ O  
gammaChlodann 7.90E+00 uglkg 7.80E+00 Wkg M 8.5E-ll mglkgday 3.6~-01 (mglkgday) " 3.OE-11 
Heptachlor epoxlde 2.40E+00 uglkg 2.40E100 uglkg M 2.BE-11 mglkgday B.lE+W (mglkgday) " 2.3E-10 
Aluminum 6.51Ei.03 mglkg 8.51Et03 mglkg M 9.1E.06 mglkg-day NIA NIA 
Anthony 7.20E-01 mglkg 7.20E.01 mglkg M 7.7E-09 mglkgday NIA NIA 
h s n b  1.50E+W mglkg 1.50E+00 m g  M 1.6E-08 mglkgday 1.5E+00 (mglkgdey) " 2.4E-08 
Cadmium S.IOE+W mglkg 3.10E+00 mgkg M 3.3E-08 mglkgday NIA NIA 
Chmmlum 1.50E101 mglkg 1.50EWl mglkg M 1.6E-07 mglkgday NIA NIA 

COPW~ 7.09ElOl mgkg 7,08E+01 mglkg M 7.BE-07 mglkgday NIA N/A 
Imn 2.50E+03 m g 4  2.5OE+03 mglkg M 2.7E-05 mghgday NIA NIA 
!sad 2.54Et01 mglkg 2.54ElOl inglkg M 2.7E-07 mglkgdey NIA NIA 
Marwry 5.OOE-02 m ~ k g  5.00E.02 mglkg M 5.4E-10 mglkgday NIA NIA 

1.2.Dlbmmoothsne 5.2OE+02 uglkg 5.20E102 uglkg M 5.6E-09 mglkgday 8.5E+01 (mglkgday) " 4.7E-07 
Bsmo(0)pyrnns 3.70E+03 U 87OEiO3 Uglk8 M 4.0E-06 Wlkg-dsy 7.3E*00 (-day) " 2.9E-07 
Dibenz(o.h)anthrncene 3.70Ei03 uglkg 3.706+03 ugkg M 4.OE-06 wikgday 7.3EI.00 (mglkgday) .' 2.9E-07 



TABLE 8.18.RME.UA 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point. OU6 Site 12 

ium: Subsurface Sail 

sure Medium: Subsurface Soil 

sure Point: Site Subsunkc8 Soil 
ecaptor PopulaUon: ConstNdIm Worker 

Dermal 

(Total) 

4,4'.DDD 

4.4'-DDE 
44'-DDT 

Aldrin 

alphbChlordane 
Aroclor-1248 
Awclor.1280 

Dieldrln 

gamma-Chlordans 
Heptachlorepoxide 

Aluminum 
Antimony 

Arsenic 
Cadmium 
Chromium 

Copper 

Iwn 

Lead 
Mercury 

3.70E+00 
3.70E+00 
3.70E+00 

3.WE-01 
l.lOE+Ol 

3.70E+01 
3.70E101 

3.70E+OO 

7.90E+00 
2.40E+00 

8.51Et03 
7.20E.01 

1.50E+00 
3.10E100 

1.50E+01 

7.09E+Ol 
2.50E+03 

2.54E+01 
5.WE-02 

uglkg 

uglkg 
uglkg 

uglkg 

uglkg 
uglkg 
uglkg 
uglkg 

uglkg 

ugikg 

mglkg 
mglkg 
mglkg 

mglkg 
mglkg 

mglkg 

mglkg 
mglkg 

mglkg 

3.70E+00 
3.70E+00 
3.70Et00 

3.00E-01 

1,1OE+Ol 
3.70Et01 
3.70E+01 

3.70Et00 

7.90E+00 

2.40Ei00 
8.51E103 
7.20E-01 

1.50E+00 
3.10E+00 

I1.50E+01 
7.09E+Ol 

2.50E+03 

2.54E+01 

5.00E-02 

uglkg 

uglkg 
uflg 

uflg 

uglkg 
uglkg 
uglkg 

uglkg 

uglkg 

uglkg 
mgkg 

mglkg 
mglkg 

mglkg 

mglkg 
mglkg 

mplkg 

mglkg 

mglkg 

M 
M 

M 

M 

M 
M 

M 
M 

M 

M 

M 
M 

M 
M 
M 
M 
M 

M 
M 

1.3E.11 

1.32E-11 
1.3E.11 

3.6E-12 
5.22E-11 
6.14E-10 

6.14E-10 

4.391.11 

3.75E.11 
2.841-11 

1.01 E-05 
8.531-10 

5.33E.W 

3.67E-10 
1.78E-08 

8.406-08 

2.96E-06 

3.01E-08 

5.93E-11 

mglkgday 

mglkgday 
mglkgday 

mglkgday 
mglkgday 

mgkg-day 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 
rnglkpday 
mglkg-day 

mglkgday 
mglkgday 

mglkgday 
mglkg-day 

mgkgday 
mglkgday 

mglkg-day 

3.4E-01 

4.9E.01 
4.9E-01 

3.4E+01 

7.OE-01 
2.2E+00 

2.2E*00 
3.2E+01 

7.OE-01 

1.3E+01 
NIA 

NIA 
3.7E+00 

NIA 

NIA 
NIA 

NIA 

NIA 

(mglkg-day) " 

(mglkg-day) " 
(mglkg-dsy) " 

(mglkg-day) .' 
(mglkgday) " 

(mgikg-day) " 
(mglkg-day) " 

(mglkg-day) " 
(mglkg-day) " 

(mglkg-day) " 
NIA 
NIA 

(mglkg-day) " 

NIA 
NIA 
NIA 

NIA 
NIA 

1.4E.06 

4.51-12 
6.4E.12 
6.41-12 

1.2E.10 

3.7E.11 
1.4E-09 

1.4E.09 
1.4E-09 

2.6E-11 
3.7E-10 

2.OE-08 



TABLE 8.1I.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherty Polnt. OU6 Site 12 

XpOeure Polnt Slte Subsurfaw Scli 

Exposure Chemical Medium Madlum Route Routs EPC&l&ed Intake Intske Canwr Slope Camer Slope Csncsr 
Route of Potential EPC EPC EPC EPC for Risk (Cancar) (Cancer) Factor Factor Unltt RIak 

Conwm Value Units Value Unlts Calculation (7) Units 

(1) Spec% MsdiumSpecMc (M) or Route-Spdfic (R) EPC wlectsd for drk calwletlon. 



TABLE 6.19.RME.VA 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Polnl. OU6 Slta 12 

ium: Subsurface Soil 

posura Medium: Air 

porure Point: Emiwions fmm exposed soil 
eceptor Population: Construction Worker 

4,4'-DDT 

Aldrin 

alpha-Chlordane 

Arodor-1248 
Amdor-1260 

Dieldrin 

gamma-Chlordane 
Hepbohlor epoxide 
Aluminum 

Antimony 

AmenIc 
Cadmium 
Chromium 

Copper 

Imn 

Lead 

Merurry 

3.70E+00 

3.00E-01 
~.~OE+OI 

3.70E+01 
3.70E+O1 

3.70E+00 
7.90E+00 
2.40E+00 
8.51E103 

7.20E.01 
1.50E+OO 
3.10E+00 

1.50Et01 
7.09Et01 

2.5OE+03 
2.541+01 

5.00E-02 

uglkg 

ugkg 
uglkg 

uglkg 
uglkg 

uglkg 

uglkg 
uglkg 

mglkg 
mglkg 

mglkg 

mglkg 
mglkg 
mglkg 

mglkg 

rnglkg 

rnglkg 

2.28E.09 

1,85E-10 

6.79~-08 
2.28E.08 

2.26E-08 

2.281-08 
4.66E-M) 

1.48E-08 
5.25E-03 

4.44E-07 
9.2BE-07 

1.91E-06 

9.261-06 
4.38E-05 

1.54E-03 

1.578-05 
3.09E-06 

mgim3 

mglm3 
mglm* 

mglm" 

mglm' 
rnglrn' 

~ m '  
mglm3 
mglm' 
mglm3 
mglm' 

mglrn' 
mdm3 

mglm3 

mglm3 
mglm3 

mgim3 

R 

R 
R 

R 
R 

R 
R 
R 

R 

R 
R 

R 
R 

R 

R 

R 
R 

6.91-13 
5.6E-14 

2.1E-12 
6.9E-12 

6.98-12 

6.9E-13 
1.5E-12 

4.5E-13 
1.6E-06 

1.4E-10 

2.8E-10 
5.8E-10 

2.6E-09 

1.3E-08 
4.7E.07 

4.6E-09 

9.4E-12 

mglkgday 

mglkgday 

mglkgday 

mglkgday 
mgikgday 

mgkgday 
mgikgday 
mglkgday 
mglkg-day 

mglkg-day 

mglkg-day 
mgikg-day 
mglkg-day 

mglkg-day 

rngikg-day 

mglkg-day 
nkgikg-day 

3.4E-01 

1.7E+01 

3.5E-01 

Z.OE+OO 
2.OE+00 

1.6E+01 

3.5E.01 
9.1E+00 

N/A 
NlA 

1.5EM1 

6.3EM0 
4.1EtO1 

NIA 

NIA 

NiA 
NIA 

(mglkgday) " 

(mglkg-day) " 

(mglkgday) " 
(mglkgday) " 

(mgkgday) " 
(mgikgday)" 
(mglkgday) " 
(mglkgday) " 

NIA 
NIA 

(mglkgday) " 

(mglkgday) " 
(mgikgday) .' 

NIA 

NIA 

NIA 
NIA 

2.4E-13 

9.6E-13 

7.2E-13 
1.4E-11 
1.4E-11 

1.lE.11 

5.28-13 
4.lE-12 

4.2849 
3.7E-09 
1.2E-07 



TABLE 6.19.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Chwry Polnt. OUB Site 12 

m: Sub.u&8 Sol1 
ure Mndlum: Alr 

wsum Polnt Emlsllona from sxpowd loll 
MP~W Population: Cons l~u lm  Worm 

Carbon tntrnchloride 
Chloroform 
cis-1.6Dbhlmprnpana 
tralw-l,3-Dlchloropmpe~1 
Vinyl chloride 
bb(2Chlomathyl)ether 
Hexaohlornbanzene 
HnmhlorOCyClOpmtadlm 

mgkgdny 6.3E-02 
mplbday 6.1E-02 
mglkgdny 1.4E-02 
mglbday 1.4E-02 
mglkgday 1 SE-02 
mglkpday 1.1 EN0 
mglkpdsy l.BE+OO 
malbday NIA 

11 In-~l l rosdl-ngrn~lamlnn 1 3.70E+03 1 u@g 1 2.28E-06 1 mglm' 1 R )I 6.8E-10 I mglkgday I N/A 1 NIA 

Tota Risk Across All Exporum RouterlPathways 

(1) S p d f  MeUlum-Spacinc (M) or Routs-Spnolflc (R) EPC wlncind for risk calwlatlon. 



Calwiationr of Vo Ion Concentratlonr 

- Soil bulk demity (glcm') . - Air-fiiled soil porosity (L,,/LW) = n .4 
.Total soil porosity (LporelLsoll) = l - (rdr.) . - Water-tilled soil pomsity (LwaterAsoil) 

.-Soil particle density (g/un3) 

nce: User% Guide. EPM4O/R-96/018. 

filename: Tab8all.xls 
workshee' ' '= Page ' -' 1 



TA8LE 8.20.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherty Point. OU6 Site 12 

ium: SuIiace Water 
sum Medium: Surfaw Walwr 
sun Point D n i n a ~  d b h  south 01 ~ n w a y  
plor Populaflon: C o ~ t ~ o t l o n  Worker 

4,4'-DDT 
Alddn 
h&r-1248 
Dhldrin 
Mercury 

3pha.Chlord.ne 
Amclor-1260 
gammbChlordaM 
Heplachlor epoxide 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 

Copper 
Imn 
Lead 

1.1.2.2-TablCNCmslhsn. 
1.1.2-Tdchlomethane 

l.lOE-02 
3.00E-03 
1.80E+00 
1.50E-02 
1.2OE-01 

5.20E-02 
100E+00 
8.20E.02 
52OE-02 
7.81E+02 
4.80E+00 
3.OOE+OO 
1.30E100 
1.20Et00 
86OE+OO 
2.42Et02 
1.70E+00 

l.OOEt00 
1.00E+W 

W/L 
WL 
p@ 
WL 
WL 

MA 
N I L  
pdL 
N IL  
s R  
WIL 
OK 
NIL  
~g1L 
N IL  
llaR 
pdL 

N I L  
NA 

1.1OE-02 
3.wE.03 
11.80E+00 
1.50E42 
1.20E-01 

55.0E-02 
1 WE+OO 
6.20E-02 
520E-02 
7.81E102 
4.90€+00 
3.WE+00 
1.30E+00 
l.U)E+OO 
6.BOE+OO 
2.42E+02 
1.70E+00 

l.WE+OO 
l.WE+W 

N IL  
WIL 
pglL 
MIL 
PdL 

MIL 
WIL 
pglL 
PglL 
p@ 
MIL 
)rg/L 
NIL 
pg1L 
NgtL 
N I L  
NIL 

pglL 
WR 

M 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 

2.OE-11 
5.4E-12 
2.9E.09 
2.7E-11 
2 YE-10 

8.3~-11 
1.8E-09 
9.3E-11 
S3E-11 
1.4606 
8.8E-00 
5.4E-09 
2.3E-09 
2 1E-09 
1.2E-08 
4.3E.07 
3.OE-09 

1.7E-08 
1 7E48 

mplkgday 

mglkgday 
mglkgday 
mgikgday 
mglkgday 

mglkgdry 
mglkgday 
mglkgday 
mgtkgday 
mglkoday 

mglkpday 
mglkgday 
mglkgday 

mglkgday 
mglkg-dey 
mglkgday 
mglkgday 

mglkgday 

mglkgday 

3.4E-01 
17E101 
2.OE+OO 
1 6EN l  

NIA 

3.6E.01 
20E+00 
3dE-01 
9,1E+00 

NIA 
NIA 

1.5E+00 
NIA 
NIA 
NIA 
NIA 
NIA 

2.OE-01 
5.7E-02 

( I d )  " 
(mgkgday) " 
(mglkg-day) " 
(@kg-day) " 

NIA 

(mglkp-day) " 
(mglkg-dry) " 
(mglkgdry) " 
(@kg-day) " 

NIA 
NIA 

(mglkgday) " 
NIA 
NIA 
NIA 
NIA 
NIA 

(mglkgday) " 

(mghgday) .' 

8.7E-12 
9.lE-11 
5 7E.09 
4.3E-10 

3.3E-11 
3.8E.09 
3.3E-11 
8.5E-10 

8.lE-08 

3.4E.09 
$.BE-10 



TABLE 8.2O.RME.UA 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cheny Point, OU6 Site 12 

posure Medium: Surface Water 

1.l.Olchloroethene 

1.2-Dlbromoethane 
1.2-Dlchloroethane 

1,2-Dichlompmpane 

Bromodichloromethane 
Carbon tstrachlorlde 

Dibmrnochlomrnathane 
Tetrachioroethene 

tram-1.3-~lchlompropene 

2,4.8-Trbhlomphenol 
2,CDinitmtoluene 
2,6.Dlnitmloluene 

2.Chlomphenol 
3.3-Dlchlorobnzldlne 

4.5Dlnllr~2-methylphanol 
Acenaphthyiene 
Benzo(a)anthracene 

Benzo(a)pyrene 

Beruo(b)fluoranlhene 

Bemo(k)fluoranlhene 

bis(2dhlomethyl)avler 
blr(2-Elhy1hexyl)phlhaIate 
Carbazole 

Chwene 

1.00E+00 
1.00E*00 

l.OOE+OO 

1.00E+00 
l.OOE+OO 
1.00E+00 

1.00E+00 

I.OOE+OI 
I.OOE+Ol 

1.00E+01 
I.OOE+Ol 

1.00Et01 

2.50E+01 

1.00E+01 
1.00E+01 
1.00E+01 

1.00E+01 

1.00E+01 

l.OOE+Ol 
l.OOE+Ol 

1.00E+01 

1.00E*O1 

MIL 
N IL  
lrglL 

N IL  
pglL 

@OIL 
L 

@L 
pNL 
p9lL 

pgIL 
pglL 

M L  
@glL 

NIL 
l igL 

lrgL 

@L 
rgL 
@L 
WL 
WIL 

1.00E+00 
1.00E+00 

1.00E+00 
l.WE+OO 

1.00E+00 
1.00E+00 

1.00Et00 

1 . ~ ~ + 0 1  
l.OOE+Ol 

l.OOE+Ol 
l.OOE+Ol 

1.WE+Ol 

2.50E+01 
l.WE+Ol 

1.00E+01 
1.00€+01 

1.00E+01 

l.OOE+Ol 

l.QOE+Ol 
ll.OOE+O1 

I.WEtO1 

ll.WE+O1 

NIL 

N / L  
N IL  

NL 
NIL  

NIL 
NL 
NL 
pgl l  

NIL 
RL 
pgk 

!dL 

vgL 
@NL 

@g/L 

@L 

MIL 

w/L 
pglL 

N IL  
RL 

M 
M 

M 

M 
M 
M 

M 

M 

M 
M 

M 

M 
M 

M 
M 
M 

M 

M 

M 

M 
M 

M 

1.7E-08 

1.7E-08 

1.7E-08 
1.7E.08 

1.7E-08 
1.7E-08 

1.7E-08 

1.7E-07 
1.7E-07 

I.7E.07 

1.7E.07 

1.7E.07 
4.2E-07 

1.7E.07 
1.7E-07 

1.7E-07 

1.7E-07 

1.7E-07 

1.7E-07 
1.7E.07 

1.7E.07 

1.7E.07 

mglkgday 

mglkgday 
mglkgday 

mglkgday 
mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

mglkgday 
mglkgday 

mglkg-day 
mglkgdey 

mglkg-day 

mglkg-day 

mglkgday 

mglkgday 
mglkg-day 

mgkgday 
mglkgday 

9.1E-02 
8.8E-02 

6.2E-02 

1.3E-01 
8.41.02 

5.28.02 

1.OE-01 
l.lE-02 

NIA 

NIA 
NIA 

4.5E.01 
NIA 

NIA 
7.3E-01 
7.3E+00 

7.3E-01 

7.3E-02 

1.lEt00 
1.4E-02 

2.OE-02 

7.3803 

(mglkg-day) " 

(mgwday) " 

(mglkgday) " 
(mglkgday) " 
(mglkgday) .' 
(mglkgday) .' 
(mglkgday) " 

(mglkgday) " 
NIA 
NIA 

NIA 

(mglkgday) " 
NIA 
NIA 

(mglkg-day) .' 
(mglkgdsy) " 

(mgkgday) " 

(mgkgday) .' 
(mglkgday) " 

(mgkgday) .' 
(rnglkgday) .' 
(mglkgdey) .' 

1.5E-09 
1.lE-09 

1.OE-09 
2.2E-09 

1.4E-09 
8.7E-10 

1.7E-09 
1.8E-09 

7.5E.08 

1.2E-07 

1.2E-06 

1.2E-07 

1.2E-08 

1.8E-07 

2.35.09 
3.4E-09 

1.2E.09 - 



TABLE 8.20.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point, OU8 S B  12 

ium: Svrfsm Water 
poaun Medlum: Surfscs Watar 
porure Pdnt Dmlnage ditch muth of runway 

scsptor Populetlon: ConstruoZion Wofker 

Haxachlorobenzene 
HexaohlombuMIone 
Hexachlomelhane 
Indem(l.2.3cd)pymm 
n-NUrowdlnqmpylamins 
n-Nitmaod~phenylamlne 
Naphthalam, 
Pentachlomphenol 
alpha-BHC 
Amdor-1018 
Amdcr-1221 
Amdor.1232 
Amdor-1242 
Amdor-1254 
beEadHC 
ddte-BHC 
Heptachlor 
Toxaphene 
Thalllurn 

(Total) 

1.00E+01 
l.WE+Ol 
l.OOE+Ol 
l.WE+Ol 
l.WE+Ol 
1.00E+01 
1,00E+01 
P.SOE+Ol 
5.20E-02 
l.OOE+W 
Z.lOE+W 
l.OOE+W 
1.00EIW 
l.OOE+W 
520E-02 
52OE-02 
5.20E-02 
5.20E-02 
3.50E+W 

wIL 
d 
MIL 
NIL 
MIL 
WIL 
WL 
MIL 
MIL 
WIL 
N IL  
WIL 
MIL 
MIL 
MIL 
)rgll 

W/L 
WIL 
MIL 

1.00E+01 
lI.OOE+O1 
l.WE+Ol 
l.WE+Ol 
l.WE+Ol 
l.M)E+Ol 
l.WE+Ol 
2.50E+01 
5.20E-02 
1.WEt00 
2.10E+00 
l.WE+OO 
l.WEt00 
l.WEt00 
5.20E-02 
5.20E-02 
5.20E-02 
5.20E-02 
3.50E+00 

pUL 
WIL 
pglL 
pplL 
hglL 
MIL 
NIL 
N IL  
MIL 
N IL  
NIL 
MIL 
MIL 
N IL  
pglL 
N IL  
N IL  
MIL 
N IL  

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

1.7E-07 
1.7E-07 
1.7E.07 
1.7E-07 
1.7E-07 
1.7E-07 
1.7E-07 
4.2E-07 
8.7E-10 
1.7E-08 
3.5E-08 
1.7E-08 
1.7E-08 
1.7E-08 
8.7E-10 
8.7E-10 
8.7E-10 
8.E-10 
5.8E-08 

mglkgday 
mglkgday 
mglkgday 
mglkgday 
mglkgday 

mglkgday 
mglkgday 

mgikgdey 
mglkgdey 
mglkgday 
rngikgday 
mglkgday 
mglkgday 
mglkgday 
mglkgday 

mgikgday 
mglkgday 
mglkgday 
mglkgday 

1.6E+OO 
7.8E-02 
1.4E-00 
7.3E-01 
7.OE+00 
4 BE43 

NIA 
1.2E-01 
83E+00 
7.0E-02 
2.OEt00 
2.OEt00 
2.OEt00 
2.OEt00 
1.8EWO 

NIA 
4.5EM0 
l.lE+OO 

NIA 

(mgfkgdey) ' 
(mglkgday) " 
(mglkgday) " 

(mplkgday) " 
(mplkgday) .' 
(mdkgday) .' 

NIA 
(mglkgday) " 

(mgl&tday) " 
(Wkgday) " 
(mplkgday) " 
( w l k d a y )  " 
(mgkgday) .' 
(mglkgday) .' 
(mplkgday) " 

NIA 

(mglkgdsy) " 
(mglkgday) .' 

NIA 

2.7E-07 
1.3E-08 
2.3E-09 
1.2E-07 
1.2E-06 
8.2E-10 

5.0E-08 
5.5E-09 
1.2E-09 
7.OE-08 
3.4E-08 
31E-08 
3.4E-08 
1.6E-09 

%BE-09 
0.6E-10 

6 3E-06 



TABLE 8.20.RME.UA 
CALCULATION OF CANCER RISKS 

REASONAELE MAXIMUM EXPOSURE 

MCAS Cherry Point, OU6 Site 12 

porure Medium: Surface Water 
sure Point: Drainege ditch south of runway 

4.4'-DDE 
4.4'ODT 
Aldrin 
Amclor-1248 
Dieldrin 
Mercury 

aiphaChlordane 
Amdor-1260 
gamma-Chlordane 
Heptachlor spoxide 
Aluminum 
Antimony 
Arsenic 
Cadmium 
Chromium 

COPWr 
Im 
Lead 

1.1.2.2-Telrachlorwthane 
1,l.Z-Trichlorwlhantl 

2.70E.02 
1.10E-02 
3.00E-03 
1.80E+00 
1.50E-02 
1.2OE-01 

5.20E-02 
1.00E+00 
5.20E-02 
520E-02 
7.81E102 
4.90E100 
3.00Et00 
1.3OE+OO 
1.20E+00 
8.6OEtOO 
2.42E+02 
1.70EtOO 

l.OOE+OO 
I.OOEt00 

MIL 
WIL 
WIL 
pglL 
d L  
vglL 

@L 
MIL 
lrslL 
pglL 
WIL 
WIL 
rO/L 
pglL 
@glL 
rYllL 
pg/L 
pO/L 

eglL 
@glL 

2.70E-02 
1.1OE.02 
3.WE-03 
1.60E+00 
1.50E.02 
1.20E-01 

5.20E.02 
1.00E+00 
5.201-02 
5.201.02 
7.81E+02 
4.90E100 
3,00E+00 
1.30R00 
1.20E+00 
8.6OE+OO 
2.42Et02 
1.70Ei00 

1.00E+00 
1.WEt00 

pglL 
MIL 
agiL 

WR 
&L 
MIL 

pglL 
M L  
MIL 
141L 
pgl l  
N IL  
llgiL 
pglL 

MA 
)Igll 

pgR 
)Igll 

)Igll 
pgL 

M 
M 
M 
M 
M 
M 

M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 

l.9E-08 
1.8E-08 
2.OE-11 
4.58-06 
1.1E.09 
1.3E-10 

1.5E.08 
2.8E.06 
1.5E-08 
2.5E.09 
6.4E.07 
5.3E.09 
3.2E-09 
1.4E-09 
1.3E-09 
7.1E.09 
2.6E.07 
7.3612 

1.2E-08 
1.OE-06 

mglkgday 
mglkgday 
rnglkg-day 

mglkg-day 
mglkg-day 

mgikg-day 

mgikg-day 
mglkg-day 
mglkg-day 
mgikg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 

mgikg-day 
mglkg-day 

4.9E-01 
4.9E.01 
3.4E+01 
2.2E+00 
3.2Et01 

NIA 

7.OE41 
2.2E+00 
7.OE-01 
1.3E+01 

NIA 
NiA 

3.7E+00 
NIA 
NIA 
NIA 
NIA 
NIA 

2.9E-01 
7.0E-02 

(mglkg-day) " 
(mglkg-day) " 

(mgIkQday) " 
(mglkgday) -' 
(mglkgday) .' 

NIA 

(mglkgday) .' 
(mglkg-day) " 
(mgikg-day) -' 
(mglkgday) .' 

NIA 

NIA 
(mglkg-day) -' 

NIA 
NIA 
NIA 
NIA 
NIA 

(mglkg-day) ' 
(mglkgday) .' 

9.1E-09 
8.7E-09 
6.6E-10 
9.8E-06 
3.41-08 

1.1E-08 
6.2E-06 
1.1E.08 
3.1E.08 

1.2E-08 

3.4E-09 
7.2E-10 



TABLE 8.20.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXMUM EXPOSURE 

MCAS Cherry Point. OU8 Sits 12 

m: Surfsur Walar 
ra Medium: Suriace Walar 
m Polnl: Dralnaga ditch routh of runway 

p m  PopulaUon: Colutrudlon Workst 

1,l-Diohlorcelhene 
1,2-Dibmnodhsne 
1.2-Diohlorcelhane 
1,2.Dbhlompmpane 
Bmmodich1ommeWan.s 
Carbon letrachlorlde 
Dlbmmochlommelhane 
Tatrschlorwthana 
Iranrl.3-D~chlompropens 
2,4.6-Triohlorophenol 
2,kDinltmtduane 
2.6-DinlMtoluene 
2.Chlomphenol 
3.3rDlchlombenzldlna 
4.6-Dinltm-2.melhylphenol 
Acansphthylsne 
Eenzo(a)anhrawna 
Bsnzo(a)pymne 
Benzo(b)nuoranthene 
Eenzo(k)fluomnlhme 
bb(2Chlorwthylbther 
bb(2-Ethylhe~l)phthalste 
Carbazda 
Chrysene 

1.00E+00 
1.00EWO 
1 OOE+OO 
1.00EWO 
1.OOEW0 
1.00E40 
l.OOE+OO 
l.OOE+Ol 
1.00E+01 
1.00E+01 
l.OOEW1 
l.OOEW1 
2.50EW1 
1.OOEWl 
1 OOE41 
1 WEWI 
l .WE41 
1 WE41  
1 WE41  
l.WE+OI 
l.WE+Ol 
1.OOEtOl 

W L  
WIL 
d L  
L 
I@ 
WIL 
W L  
W L  
WIL 
WIL 
WIL 
WIL 
WIL 
W L  
WIL 
WIL 
WIL 
NIL 
W L  
WIL 
MIL 
W I I  

l.OOE+W 
1.00E+00 
1.OOEiW 
1.00E+W 
l.OOE+W 
1.00E+W 
l.OOE+W 
l.OOE+Ol 
1.00E+01 
l.OQE+Ol 
l.WE+Ol 
l.WE+Ol 
2.50E+01 
l.WEtO1 
1.WE+Ol 
1.WE41 
1.WEt01 
l.WE+OI 
l.WE+Ol 
1.WEWl 
l.WEW1 
1.WEW1 

WIL 
W 
WIL 
pdL 
U L  
NIL  
I@ 

W L  
d L  
WIL 
pcln 
MIL 
MIL 
MIL 
MIL 
~ g l L  
P ~ I L  
vglL 
wIL 
MIL 
MA 
MIL 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

6.2E.W 
1.2E-08 
7.5E-W 
2.7E.08 
5.8E.W 
5,7848 
6.5E.W 
8 2E.07 
5 2E.08 
3AE-08 
1.3E-07 
3 1E.07 
3.58.07 
1.3E.06 
1.3E.05 
2.1E-05 
2.2845 
5.1E.05 
2.6E.08 
1 BE48 
9.0E-07 
1.3E45 

&kg-day 
mglkg-day 
rr@kgdsy 
mglkgday 
mglkgday 
mglkgday 
mg/kg-day 
@kg.day 
mglkgday 
mglkgday 
mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mgikg-day 
mglkg-day 

mg1kg.d.y 
mg1kg.d~~ 
mglkgday 
rnglkg-day 

9.lE-02 
8.2E-02 
8.3E-02 
2.OE.01 
1.4E-01 
5.2E-02 
1.8E-01 
2.28-02 

NIA 
NIA 
NIA 

9.OE-01 
N/A 
NIA 

2 4E+OO 
2 4E+01 
ZAE+OO 
2.4E.01 
2.2EtOO 
7.4842 
2.91.02 
2.4142 

(mglkg-day) " 
(mglkg-day) .' 
(mglkg-day) .' 
(@@day) " 

(mglkg-day) " 
(mglkgday) " 
(&kg-day) .' 
(mglkgday) " 

NIA 
NIA 
NIA 

(mgm-day) " 
NIA 
NIA 

(mglkg-day) " 
(mglkg.day) " 
(mgikg-day) " 
(mglkpday) " 
(mglkgday) " 
(mglkgday) .' 
(mglkgday) " 
(mg/kgday) " 

5.8E-10 
ll.E.09 
4 BE-10 
5.4849 
8.2E-10 
3.OE.09 
1.2E.08 
1.4E.08 

Z.BE.07 

3.OE4.5 
5.OEd4 
5.1E.05 
1.645 
5.8E-08 
f1.E-07 
2.61-08 
3 0E-07 



TABLE 8.2O.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point. OU6 Site 12 

Expowre Medium: Surface Wetar 

lbenz(a.h)anthracane 

exachbrobenzene 
exachlorobutadlene 
exachhmethane 

Total Rlak Across All Exporun RoutedPathways 11 2.2E-03 

(1) Specify Medium-SpeclRc (M) w Route-Speclflc (R) EPC salected for risk calwbllon. 

Exposure 
Route 

Chemical 
of Potentlal 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Roub 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Unlta 

Cancer 
Rlak 



Table 8.ZO.RME.UA Sqppbment 
Cakhtion 01 Daevent 

CcnSrmc6an Worker. Surface Water 
WAS Cherry Pdnt. OU6 Site 12 



w r :  a ~ e ~ n t ( e - w m ) =  

Kp x CSW x ( levmi/(i+e) + 2 x r x ((1 + MY(l+B)) x 0.001 n@g x O s O l  Yarrl (eq 3) 

pmM4ly  mmkw& h EPA 1892. Dermal Expama A5esmmt R~I~F& and APPlicatims. ORD. 
WiU60(YB811001B. DsfBult WIU, d O.Mi crnlhDu used for i l lOWnb without valres. 

NIA - mi aval!able a nrt ewkatde. 



TABLEB.2l.RME.UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS Chsrry Polnl. OU8 Slla 12 

wm Point: Drslnage ditch south 01 runway 
eceptor Population: C o n a l r u ~ n  Worker 

4.4'-DDD 
4.4'-DDE 
4.4'.DDT 
Aldlln 
alph~Chlordane 
Amdor.1248 
Amclor-1280 
Dkldrln 
gamma6hlordana 
Haptachlor epoxlde 
Antbony 
Cadmium 
Chmmlum 

copper 
Imn 
Lead 
Momuly 

8.20E+W 
l.BOE+OO 
l.lOE+Ol 
4.50E+OO 
3.8OEtOl 
9.1OE+Ol 
@.10E+01 
700E-01 
3.1OE101 
2 . 6 0 ~ 1 ~  
1.3OE+OO 
Z.BOE+OO 
l.lBE+Ol 
1,28E+Ol 
3.34E+03 
3.26E+01 
7.WE-02 

ugkg 
uglkg 
uglkg 
ugl@ 
ugkg 
ugkg 
ugkg 
ugikg 
Ugkg 
ugkg 
rngikg 
g 
rnplkp 
rn- 
mglkg 
mgGq 
W'kB 

620E100 
1.60E100 
1.1OElOl 
4.50E100 
3.60E+01 
@.lOE+Ol 
0 10E101 
7.00E-01 
3.10E101 
2.60~*00 
1.30E100 
2.80EW0 
1.18EWl 
1 I E W l  
3.34E103 
3.26Etol 
7.OOE.02 

uglkg 
ugikg 
u g h  
uglkg 
uglkg 
udkg 
uglkg 
uglkg 
Uglkg 
uglkg 
mgikg 
mgikg 
mgkg 
mgikg 
mgkg 
mgkg 
mgkg 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

6.7E-11 
1.7E-11 
1.2E-10 
4.8E-11 
38E-10 
9.8E-10 
@.BE-10 
7.51-12 
3 3 ~ ~ 1 0  
2.BE-11 
1.4848 
3.OE-08 
1.2E-07 
14E-07 
3.6E-05 
3.5E-07 

. 7.5E-10 

mglkg.day 
mglkg.day 

mglkgday 
mglkgday 
mglkgday 
mglkpday 

mglkgday 
mglkg.day 
mglbday 

mglkg-day 
mglkg.day 

mglkgday 
mglkpday 
mglkg-day 
mglkg-day 

mglkgaay 
mplkgday 

2.4E.01 
3.4E-01 
3AE-01 
l.7E101 
3.5E-01 
2.OEWO 
20EWO 
1.6E+Ol 
3.5E-01 
9.1Et00 

NIA 
NIA 
NIA 
NIA 
NIA 
NIP, 
NIA 

(mglkp.day) .' 
(mglkgdw) " 
(mglkgday) " 
(mglkgday) " 
(mglkgday)" 
(mglkgdey) " 
(mglkgday) .' 
(m-day) .' 
(mglkpday) " 
(mpkpday) " 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

1.8611 
5.8E-12 
4 OE-11 
8.2E-10 
1.4E-10 
2.OE-08 
2.OE-08 
1.2E-10 
1.2~-10 
2.5E-10 



TABLE 6.21.RME.UA 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cheny Poinl. OU6 Site 12 

xposure Medium: Sediment 

xposure Point: Drainage ditch muth of runway 

Dermal 

1.2-Dlbmmoeihana 
Benzo(a)pyrsne 

Dlberu(a,h)anthracene 
Hexachlombenzene 

n-N'*osdi-n.pmpylamine 

(Total) 

Alumlnum 

Arsenic 

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

aipha-Chlordane 

Arodor-1246 

Aroclor.1280 
Dieldrin 

gamma-Chiordans 

4.90E+02 
4.80E+02 

4.90Et02 

4.WEW2 

8.64E103 

l.lOE+OO 

8.20E+00 
1.60E+00 
l.lOE+Ol 
4.50E+00 

3.60E+Ol 

9,lOE+Ol 

9.10E+Ol 

7.00E.01 
3.10E+01 

uglkg 
uglkg 

uglkg 

uglkg 

mglkg 

mglkg 

uglkg 

uglkg 
uglkg 
uglkg 

uglkg 

uglkg 

uglkg 

uglkg 
uglkg 

4.90E+02 
4.90E+02 

4.90E+02 

4.9OE+02 

8.64Et03 

l.lOE+OO 

8.20E+00 
1.60E+OO 
l.lOE+Ol 

4.50E+00 

3.60E+OI 

g.lOE+Ol 

9.10E+01 
7.00E-01 

3.10E101 

uglkg 

uglkg 

uglkg 

u@g 

mglkg 

mglkg 

uglkg 

uglkg 
uglkg 
uglkg 

uglkg 

uglkg 

uglkg 
uglkg 

uglkg 

M 
M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 
M 

M 
M 

5.3E-08 

5.3E-09 

5.31-09 

5.31-09 

1.02E-05 

3.91E-09 

2.ZOE-11 
5.698.12 
3.91E-11 
5.33E-11 

1.71E-10 

1.51E-09 

1.51E-09 

8.30E-12 
1.47E-10 

mglkgday 

mglkgday 

mglkgday 
mglkgday 

mglkgday 
mglkgday 

mglkgday 

mglkgday 
mglkgday 
mglkgday 

mglkgday 

mglkg-day 

mglkgday 

mglkgday 
mglkgday 

7.3E+W 
7.3EIW 

1.6E+W 
7.OE+00 

NIA 

3.7E+00 

3.4E-01 

4.9E-01 
4.9E-01 

3.4E+O1 

7.OE-01 

2.2E+W 

2.2E+00 

3.2Ei01 
7.OE-01 

(mglkgday) .' 
(mglkg-day) .' 
(mglkg-day) " 
(mglkgday) " 

NIA 

(mglkgday) " 

(mglkg-day) " 

(mglkgday) " 

(mglkg.day)" 
(mglkgday) " 

(mglkgday) .' 
(mglkgday) -' 
(rnglkgday) .' 
(mg1kg.d~~) .' 
(mglkgday) " 

3.81-08 
3.8E-08 

8.4E-09 

3.7E.08 

1.6E-07 

1.4E-06 

7.6E-12 

2.6E.12 
1.8E-11 

1.8E-09 

1.2E-10 

3.4809 

3IE-09 

2.7E-10 
1.OE-10 



TABLE 8.2l.RME UA 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
MCAS CharIy Point. OU6 Site 12 

u n  Medlum: Sedlment 
sun Pdnt: Drainage dltch eouth of runway 
plw PopulaUon: Construdim Worker 

Medium 
EPC 
Unb 

Exposure 
Route 

Routs 
EPC 

value 

Route 
EPC 
Units 

Chemical 
of Potential 

& o w n  

Medium 
EPC 

value 

EPC Selected 
for Risk 

Calwlstlon (1) 

Heptechlor spodde 
Antimony 
Cadmium 
Chromium 

Copper 
Iron 
Lead 
Mercury 

intake 
(Cancer) 

Intake 
(Cancer) 

Vnr* 

1.3E101 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

(WkgdaY) " 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

Cancer S lop  
Faotor 

(m#kgday) " 4.8E4S 
(mglkgday) .' 1.8E47 
(mglkgday) " 1.8147 

I (mglkgday) " 1.OE-08 

Cancer Slope 
Faotor Units 

Canwr 
Risk 



W L E  9.1 RME UA 

SUMMARYOFRECEPTORRlSKSANDH*URMIFORCOPCs 

REASONABLE MAXIMUM EXPOSURE 

M W  Merry Pdnt OU6 Sib 12 

-1 I 

6.5E-35 6.9E-34 7.BE.M 

3.6E-04 4.4E-34 

3.3E-33 3.1E-33 

32E-37 4.8E-37 Skln 6.4E-33 2.1E-32 2.7E42 

6.3E47 9.1E-37 CNS 6.BE.M 5.3E-04 1 . 4 ~ 0 9  

2.8E-06 3.OE-06 6.3E-02 7.SE.02 

6.5E-33 7.(~-33 

2.8E-02 2.8E-02 

6.3E-33 6.JE43 

5.2E-04 5.6E.04 u~Mi-jney .."!!€,!= ,,,, ,,,.,............ " ..,.,. .......................... ,,,,,,.,...,,.., " .,.,.- 
1.4E-07 1.6E-07 B.lE-02 7.4E01 5.1E-31 

2.8E-38 3.0E.06 

2.@€45 2.7E-05 

6.7E-37 7.2E.07 

4 . 7  6.3E-07 

6.2E-37 8.9E-07 

(Total) 6.OE-06 1.0E-04 l.lE-34 



TABLE 9.t.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HMARDS FOR COPCl 

RUSONABLE MAXIMUM EXPOSURE 

MCAS Cherry Pdnl, OU6 Site 12 

Mdlum EXPWR L p ~ l ~ n  Carciwpenic Rik Nan-Carcinqenh Hazard awtrent 

Medium Pdnl 

ddnllSdl Ar Emiuionr tmm rd l  
south dunway 



TABLE 9.I.RME.UA 

SUMMARY OF RECEPTOR RISKS AND W D S  FOR COP- 
REASONABLE MAXIMUM EXPOSURE 

MCAS UUm/ Pdm. OU6 Site 12 



TABLE 9.l.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MCAS Cherry Point. OU8 Sile 12 

I I II i II I 1 
Exporun I Exposure 11 Chemkal I 

Exposure I Primary 

Targetorgan 

NIA 

Body Weigh1 

Live, 

Kidney 

Liver 

Renal 

Kidney 

Body Walghl 

LlveriKldney 

BLth Weight 

Immune S p t a  

LIVW 

Liver 

Non.Carchogenlc Hazard Oulienl 

lngaouon InhalsHon Dermal 



TABLE B.I.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HU4RDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

M W S  Cheny Pdnt. OUS Site 12 

Chemical Chemical Non.Carclmgenic Hazard Ouotlenl 

Drainage ditch south of 

Tdal H a a d  Index AEmrr 1\11 Media and All Expasure Routes 

TMsl Rirk Acmsr Surface Water 

Total Risk Across Sadimenl 

Total Ri8k Ac- All Media and All Exposum Routes 



TABLE 9.I.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

Total Blood HI = 

Tolal NOAEL HI x 

TMalG1 HI - 
Tolal ~ b s r  HI = 

Total Resplralory HI n 

Total NwaI Hi = 

Total Rspmducllvs Hi = 
T d d  Immune S y . l m  HI = 



TABLE 9.2.RME.UA 

SUMMARVOF RECEPTOR RISKSAND HIU*RDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MCASChsnyPdnt, O W  SiW 12 



TABLE9.2.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HbZARDS FOR COPCr 

REASONABLE MAXIMUM EXPOSURE 

M C M  Chsny Pdnt. OU6 Sib 12 

Mdlum I Expowre I Expowre 11 Chemical I Chemical 1 
Medium 

Prlmsry IngesUon Inhslatlon Dermal Exposure 

Target Organ Routes Total 

I I I I 
Ail 

soulh 01 I Y ~ W ~ Y  

oolor.1248 

42E-16 4.21.16 slph.Ohlordana Llver I.BE.10 I.6E-10 

72E-16 7.2E-I6 amma-Chlordane Llver T5E-10 7.5E.10 

1.7E-14 1,IE.i. CNS 4.1E05 4.lE05 1:; 7.8E-iS 78E-15 Respiratory 3.OEOB 3.0E46 

4.OE-14 4.OE-14 CNS 3.7EQB 3.7149 

(Total) 



TABLEQ.Z.RME.UA 

SUMklAR/ OF RECEPTOR RISKS AND HAZARDS FOR OOPCs 

REASONABLE MMIMUM EXPOSURE 

MCA8 Chew Point. OU6 8th 12 

Pnmmy 

Terprtomon - 
Ltder 

Liver 

Liver 
CNS 

Liver 

Ll"W 

Llwr 

CNS 

B1031WB 

Skin 

Wn9 
NOAEL 

01 

01 

NIA 

e k d  
' L h r  

WA 

K l d W  
M r  

M r  

L h r  

cqm8 

CNS 

WB 
Reprodudi~  

NIA 



TABLE 8.2.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HPlARDS FOR COPCs 

REASONABLE MAXIMUM EXPOSURE 

MCAS Charly Pdnt. OU5 Sila 12 

C.rcimgenls Risk  on-csrdnopsnlc narard auollenl 

Pdmary Ingestion lnhalatlan Dermal Exposure 

Target wan Routes Total 

Bcdy Welghl 3.5E-05 4.7103 4.7E-03 

Liver 3.5E-05 2.7E-02 2.7E42 

Kidney 1.8E-04 3.6E.02 3,6142 

LiMl 8.91-04 7.7E4l 7.7E-01 

Renal 3.6E-03 1.5E+00 1.5E.00 

Kidnay 7.IE.04 8.7E-02 6.8E.02 

Bcdy Weight 3.8E45 2.3E-03 2.4E43 

LiverlKldnsy 5.8E-05 7.OE-02 7.OE-02 

Birth Weght 1.OE-03 2.8E+00 2.8E+W 

Immune Sptem 3.5E-03 9.9E+00 B.BE+W 

Liver 7.4E-06 4.4E-04 4.5E.W 

3.5E-03 1.2E42 1.6E.02 Liver , ,  ," .......................... 
3.6142 1.6E+Ol 1.5E.Ol 

2.OE08 5.7E45 5.7E-05 

B.K.10 3.2E-08 3.2E-05 

2.41.09 1.4E-07 1.4E-07 

5.8E.10 8.9848 8.8E48 .............................. . , . . . , , . , . . . . , . . , , , , ,....... ,....... 
(TOUI) 3 . 8 ~ 4 8  2.OE42 2.M-32 



TABLE 9.Z.RME.UA 

SUMMARY OF RECEPTOR RISKS AND W O S  FOR COPCl 

REASONABLE MAXIMUM EXPOSURE 



TABLE9.2.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs 

REASONABLE MMIMUM EXPOSURE 

MCASChsry Pdnl, OUB Site 12 

TOfal Blood HI = 

Total Whole Body HI - 
Total NOAEL HI - 

1-1 Rsspiralay HI = 

Tobl Nasal HI - 



TMLE8.3.RME.UA 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCi 

RVI80WBLE M I M U M  EXPOSURE 

MWS Chnry point. OU8 sits 12 

LM,  

Lb., 

LMr 

L b ,  

CNS 
skh 

NOAEL 

GI 

LMr 

U*.r 

B l m  

Kidnay 

GI 

CNS 

NIA 

Blmd 

LMr  

NIA 

NIA 

u1an.y 

Llmr 

L1y.I 

LMr  

0q.n 

UV., 

LIY.1 

0q.n 

Urel 



TbBLE 9.3.RME.UA 

SUMMARYOF RECEPTOR RISKS AND H U R O S  FOR COPCs 

R E A S O W E  W I M U M  EXPOSURE 

MCAS Chew Polnt, OU6 S b  I 2  

RacaptaPopul~4on: Reldnnl 

I I I I II I 

Rovlae ToUl Tergst Oman R O U ~ ~ P  Tom1 

2.4.6-Tlishlompheml 5.3E-07 6.3E-07 1,40Wlbmbonnna Liver 4.7E.03 4.7E-03 

3,s.DloUombenddln0 2.2E-06 2.2E-0S 2,CDlnllmpheni Eyes LIE-01 1.1E.01 

Benwlaknlhncane 3.5E.05 3 . 5 ~ 4 6  2.4Dlnlko1obene CNS 7.0E.02 1.OE-02 

Bsnm(s)wan, 3 . x - M  3.5E-04 2.6Dlnitiotoluene WB i.4E-01 1.4EdI 

Bmu)(b)fluonnfhen~ 3.5E.05 3.5E-05 2-Chhl0phe~l  Repm(ucb. 2.6E.02 2.6E-02 

Benw(k)riwnnihano 3.5146 3.6E-06 4.5Dinltre2.methylph.nol NIA 3.5E100 3.6EtOO 

bls(2-ChlomelhyIlelhlr 5.3E-05 5.3E-05 4.Meihylphmol CNS, Lunp  2.6E-02 2.8E-02 

bll(2.EIh~ha~)phlh1bte 6.7E-07 5.7147 Aomaphlhyl(lnl NIA 7.OE-03 7.0E-03 

Cabuels 96E-07 9.6E-07 M(2-Ethylh.%yilphlh~IaIe Llvl l 7.OE-03 1.0E43 

M E 4 7  3.6E.01 Dlbenmluran K l d ~ y  3.5E-02 3.5E.02 

UVW i.7E-Oi 1.7E.01 

Ranel 7.OEQi 7.OE-Oi 

Kldny 1.4E-01 i.4E-01 

Body Weiohl 7.OE-03 7.OE.03 

WB 2.8E-01 2.6E.01 

Liver lrd KIMaY 1.2E.02 1.2E.02 

or.1016 BInh Wdght 2.OE.01 2.OE.01 

1.5E08 lmmms SyrUm 7.OE-01 7.OE-01 

3.4E-01 L m r  1.4E-03 i.4E-03 

I.SE-06 Live' 6.8E-01 6.8E-01 ..................... ..................... ,,,,,,,,,,,,,,.,.. ", .,.... " ...,............ 
8.6E-06 9.6E-06 (TO!=() B.BE+W B.BE*W 

8.6E-06 8.6E46 

9.6E-06 WE-06 

I.OE08 1.OE-05 

1.OE-05 

i.1E46 i.iE-06 



TABLE O.3.RME.UA 

SUMMY OF RECEPTOR RISKSAND HUARDS FOR m P c 8  

REAWNABLE MUlMUM EXPOSURE 

M U 9  Cham/ Pdnt, OUBSite 12 
b r l a  nmhm: FuUn 
R- ~opl l imn: mudent 
R-wbm Mul l  

Medium E r ~ s u n  Expaw , Chmiul Cardwwnio Risk Ch.mimi NcnCrdnogenb ~ a u d  auo~.n l  

M i u r n  Point 

IW.*M* I"h.ll0" D."".l Erg."" mmry inpr lbn I n h l l h n  D.rm.1 Exwur 
R O U ~ S  T m I  T a r a a l w n  ROYMI Tomi 

Groumshll Ur LJpwrhuira-Shwr l.t.2.3Tevlchl-thm 91E-07 8.4E-07 t,QDibmrm@haru SWm 2.4E-01 24E-01 

1.1.2-TdEhlmbn. 2.IE-07 2.6E-07 t,&Dishbmlhano GI O.BE-03 9.8803 

8.2E.07 NauI I .2E42 1.2602 



TMLE B.3.RME.UA 

SUMMAWOF RECEPTOR RISKS AND HAZ4RDS FOR WPC. 

REASONABLE W I M U M  EXPOSURE 

M W  Cherry Pdnl, OUB Sib 12 
NIM mmm.: uty.  

p(or Powwon: Rlsidal 

Cud-I0 RIII 

1-1 Risk *I1 M d h  md All Erwn P~UIUUI ToUI LIYw HI 

8" ''2005 

I - 



T m E  O.3.RME.UA 

S U M M Y  OF RECEPTORRISKS AND HAURDS FOR COPCl 

REASONIBLE UUlMUM EXPOSURE 

M W  C h m ,  Pokt. OUI Site 12 

TOW NOAEL HI 

TOW R e w d u d h  HI = 
Totll Luqmnmlory HI = 

Tobl Naul HI - 
T-I Imune S w m  HI s 



TABLE B.4.RME.UA 

SUMMARY OF RECEPTOR RISKS WD HAZARDS FOR COPCI 

REASONABLE MAYIMUM EXPOSURE 



SUMMARYOF RECEPTOR RMSAND HAZARDS FORCOPW 

REASOWBLEMAXIMUM EXWSURE 

~ ~~ 

NaCvdnopmk H a u d  Ouo6.d 

Wma* IoguMn Inhdalbn DmmU Expoaura 

Tarpel Cqm R w w  Tow 

Llvu 1.1E.02 S.gEQ3 2.1E.01 

Eye, 4.1E.01 1.3E.02 4.2E.Oi 

CNS i .MQ1 i.2E.02 i.IE.Oi 

WB 3.3E-01 1.8E-02 3.4E-01 

Repmdwh 6.6E.m i.7E-02 8.2E.02 

NIA 6.tE+W 1.6E+M V.aE+W 

CNS. Lunw 8.5E.02 8.8EQ3 7.5E-02 

NIA 1.M-02 3.6E-02 6.2502 

L I I  i.5E-02 2.1501 2.2E-31 

Kidney 8.2E-02 2.7EQi 3.6501 

L b r  4,1501 S.OE+W 6.4E100 

Rend 1.M+W i.iE+Ol 1.3EIOi 

m a y  3.3E.01 6.7E.01 l.oE+W 

%dy Wdght i.8E-02 i.SE-02 3.3EQ2 

Ws 6.5E-01 5.2EQ2 7.0EQI 

Werand Kldmy 2.7142 6.4501 6.6EQi 

a* W~CI 4 . 7 ~ ~ 1  2.2E+O1 2.2EMi 

Inmun. bysum 3.2EQ3 7,6E+Ol 7.6E41 

Uwr 1.6EW 3.2E.W I.SE+W 



TABLE 9.4.RME.UA 

SUMMARY OF RECEPTOR RISKS AN0 HAZ/\RDS FOR C O P 0  

REASONABLE MAXIMUM EXPOSURE 

MCAS Chaw Poinl. OUB Sile I 2  

Aluminum 

A n l i m y  

Cadmum 

Chromium 

COPW' 

Imn 

4.4LDDT 

NO" 

~lpha.Chlordan. 

Dlol6dn 

plmMChlOrdanO 

HaLachIor epoxide 

Arunlc 

M.re"*l 

4 . e - D i n l b 2 ~ r n a ~ ~ ~ h m e l  

H~x lch la robmne 

Uex.6hlombuIedie~ 

NlwDdanzaw 

P611ChlOmpheMI 

CNS 

B i d i W B  

Kidmy 

NOAEL 

GI 

GI 

LI"., 

LI*, 

Llmr 

Liver 

LiM, 

Llvar 

S l "  

CNS 

NIA 

L h r  

Renal 

WB 

LwerKMwy 



TMLE O.4.RME UA 

SUMMAF3 OF RECEPTOR RISKSAND HAZARDS FOR COPCa 

REASONABLE MAXIMUMEXPOSURE 



TmLE 9.4.RME.UA 

SUMMARY OF RECEPTOR RISKSAND HAZARDS FOR COPCS 

REASONABLE MAXIMUM WPOSURE 

MCAS Cheny Point. OUB Site 12 

Ruplor  P+ulaUw: ReaM~nl 

ToUll NOAEL HI - 
Tobt Blood HI = 

Tobl RapmdvcUvl HI - 



TABLE 0.6.RME.UA 

SUMMARY OFRECEPTOR RISKS &NO W R D S  FORCOPC. 

RE4EONAELE W I M U M  EXPOSURE 



TMLE 9.S.RME.UA 

SUMMARY OF RECEPTOR RISKSAND HAZI\RDS FOR COPCI 

REASONABLE MAXIMUM EXPOSURE 



TAsLE 8.5.RME.UA 

SUMMARY OF RECEPTOR RIWS AND W R D g  FOR COPCl 

R W N I B L E  MUlMUM EXPOSURE 

M a s  Ck.,,, Point. OU6 SIU 12 

6.6646 

Liwr 1.7E.05 

Liwr 5.6E.01 

Uwr 1.2E.05 

1.4E-04 

6.4EA9 

Skk 3.5E.03 

01 

GI 3 1E.03 

CNS 3.8E44 



TASLE9.5.RME.UA 

SUMMARY OF RECEPTOR RISKS AND H m R D S  FOR COPCa 
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Generation of Fugitive Dust During Construction AcfiVitiCs 

Three types of activities have the potential to generate fugitive dust during potential future 

construction at Cherry Point, OU6 Site 12: 

1. Traffic over unpaved surfaces' 

2. Excavation of soil 

3. Movement of soil (creation/destruction of temporary soil piles) 

Fugitive dust generation during each type of activity is described as follows. The only time 

fugitive dust generation is expected to occur is during the site preparation and excavation 

phase. This period was assumed to be 8 weeks in duration. 

Traffic Over Unpaved Surfaces During Construction Period 

The following equation, from USEPA 1989, was used to estimate fugitive dust emissions 

during the site preparation and excavation period: 

where: 

E = emission rate (kg/vehicle kilometer traveled (VKT)) 

k = particle size multiplier 

s = percent silt content 

S = mean vehicle speed (km/hour) 

W = mean vehicle weight (Mg) 

w = mean number of wheels per vehicle 

p =mean number of days/year with >= 0.01 inches of precipitation 

A particle size multiplier of 0.5 was used to estimate the emission of particles smaller than 

15 um in diameter, the largest particle size assumed to be inhalable. The percent silt content 

was assumed to be 25%. The mean vehicle speed was assumed to be 8 km/hour (5 mph), a 

mean vehicle weight of 22.6 Mg (25 tons) was estimated, and the average number of wheels 

per vehicle was 10. The estimated mean number of days with greater than or equal to 0.01 



inches of precipitation per year at the site was 125 (Figure 21 from USEPA 1989). If it 

assumed 241 vehicle kilometers (150 miles) will be traveled on site during the site 

preparation and excavation period. Substituting these assumptions into the equation, the 

estimated emission rate of particles is 0.0397 kg/VKT. This will result in a fugitive dust 

emission of 9.6 kg during the construction period. Assuming the construction period is 8 

weeks, the construction workers work 5 days a week and 8 hours each day, the fugitive dust 

emission rate is 0.03 kghour. 

Excavation of Soil 

It is expected that a bulldozer will be used to excavate soil at the site. The equation used to 

estimate particulate emissions due to excavation is from Table 25 in USEPA 1989: 

where: 

E = emission factor (kg/hr) 

s = silt content 

M = percent moisture 

A silt content of 25% was used. A soil moisture content of 7.9% was assumed. Substitution 

of these values into the equation yields an estimated fugitive dust emission rate of 1.97 

kghour. 

Removal and Replacement of Soil 

Fugitive dust emission is expected to occur during the removal and replacement of soil 

during excavation and site landscaping. This can be estimated using an equation developed 

to predict dust emissions from aggregate storage piles, for material loaded onto a pile, 

disturbances by strong winds, and loadout from the pile: 



where: 

E = emission factor (kg/Mg) 

k = particle size multiplier 

U = mean wind speed (m/sec) 

M = percent moisture 

The particle size multiplier used was 0.48, corresponding to particles smaller than 15 mrn. A 

soil moisture content of 7.9% was used. A mean wind speed of 0.45 mlsec (1 mph) was 

assumed based on conservative values. Substitution of these values into the equation yields 

an estimated fugitive dust emission rate of 0.009 kgMg of soil moved. Assuming that 0.5 

Mg soil are moved per day, the emission rate is then 0.0045 kglday, or 0.00056 kgbour. 

Total Fugitive Dust Emission Rate from all Sources 

To estimate the total fugitive dust emission rate, the emission rates from all sources were 

added: 

fugitive dust emission rate due to traffic 0.03 kg/hour 

fugitive dust emission rate due to excavation 1.97 kg/hour 

fuvitive dust emission rate due soil piles 0.00056 k d h o u r  - 

total fugitive dust emission rate 2.0 ka/hour 

0.00056 kg/sec 

Dispersion of Dusts throughout Site 

A modified near-field box model was used to calculate the fugitive dust concentration in air. 

The concentration was estimated using the following equation (Horst, 1979): 

where: 

PC = ambient air particulate concentration (kg/m3) 

E = particulate emission rate (kg/sec) 

W = width of box in crosswind dimension (m) 



H = downwind height of box (m) 

m = average wind speed through box (m/sec) 

The downwind height of the box, H, is determined by the downwind distance and the 

atmospheric turbulence at ground level, as follows: 

z = 6.25 r [(Wr) ln(H/r) - 1.58(H/r) + 1.581 

where: 

: = downwind distance to boundary (m) 

r = terrain-dependent roughness height (m) 

An r value of 4 cm was chosen (Table 5.1, Bmtsaert, 1982), and a z value and W value of 

220 m were chosen. H was calculated as 9 m. A mean wind speed of 0.45 mlsec (1 mph) 

was estimated based on conservative values. Using the calculated particulate emission rate 

of 0.00055 kglsec, a particulate concentration of 6.24E-07 kg/m3 was calculated. 
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