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EXECUTIVE SUMMARY 

INTRODUCTION 

Marine Corps Base (MCB), Camp Lejeune, North Carolina was placed on the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) National Priorities 

List (NPL) that became effective on October 4, 1989 (54 Federal Register 41015, October 4, 

1989). The United States Environmental Protection Agency (USEPA) Region IV, the North 

Carolina Department of Environment, Health and Natural Resources (NC DEHNR) and the 

UnitedStates Department of the Navy (DON) then entered into a Federal Facilities 

Agreement (FFA) for MCB Camp Lejeune. The primary purpose of the FFA was to ensure 

that environmental impacts associated with past and present activities at the MCB were 

thoroughly investigated and appropriate CERCLA response/Resource Conservation and 

Recovery Act (RCRA) corrective action alternatives were developed and implemented as 

necessary to protect public health and the environment. 

The Fiscal Year 1994 Site Management Plan for MCB Camp Lejeune, a primary document 

identified in the FFA, identifies 27 sites requiring Remedial Investigation/Feasibility Study 

(RI/l%) activities. These 27 sites have been divided into thirteen operable units to simplify 

proceeding with RKFS activities. This report describes the RI conducted at Operable Unit 

(OU) No. 2, which is comprised of Sites 6,9, and 82. 

SITE DESCRIPTION 

OU No. 2 is located approximately 1.75 miles east of the New River and 2 miles south of State 

Route 24 on the mainside portion of MCB Camp Lejeune. The unit is bordered by Holcomb 

Boulevard on the west, Sneads Ferry Road on the south, Piney Green Road on the east, and by 

Wallace Creek on the north boundary. Camp Lejeune Railroad operates rail lines parallel to 

Holcomb Boulevard bordering OU No. 2. OU No. 2 covers an area of approximately 210 acres. 

OU No. 2 consists of three sites: Sites 6,9, and 82. 

There are distinctive areas of concern within each site of OU No. 2. The following section 

describes the background of each site. 
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9 Site 

Site 9 is referred to in this report as the “Fire Training Area” (the formal name, as provided in 

the FFA, is “Fire Fighting Training Pit at Piney Green Road”). The site covers an area of 

approximately 2.6 acres. Site 9 is bounded by Holcomb Boulevard on the west, Bear Head 

Creek approximately 500 feet to the north, Piney Green Road on the east and Sneads Ferry 

Road on the south. Site 6 also borders Site 9 to the north. Locally, the site is bounded by 

unnamed streets leading to various storage buildings in the vicinity. Site 9 consists of an 

asphalt-lined fire training pit, an oil/water separator, four aboveground storage tanks (ASTs), 

and a fire tower (smoke house). The fire training pit, located in the southern area of the site, is 

used to conduct training exercises for extinguishing fires caused by flammable liquids. The 

oil/water separator is located next to the fire training pit to collect water used in the training 

exercises and storm water that falls into the pit. The recovered product collected in the 

oil/water separator is disposed of off site. Two of the ASTs at Site 9 are 2500-gallon steel tanks 

labeled “DO NOT USE”. These tanks are not currently in use. Two additional storage tanks 

are located in a bermed area. These tanks are constructed of steel and contain approximately 

500 gallons each. 

6 Site 

Site 6 is located north of and adjacent, to Site 9. Site 6 is bounded on the north by Site 82, by 

Piney Green Road on the east, by Site 9 on the south, and by Holcomb Boulevard on the west. 

Site 6 covers an area of approximately 177 acres that incorporates Storage Lots 201 and 203, 

the wooded area between the storage lots, and a ravine, which begins at Site 6 and bisects Site 

82. Three surface water bodies are associated with Site 6 for the purpose of this RI: Wallace 

Creek, Bear Head Creek, and a ravine located in the wooded area north of Lot 203 that drains 

to Wallace Creek. 

Open Storage Lot 201 (Lot 201) is a fenced lot located in the south-central portion of Site 6. It 

is a flat area with sparse vegetation around the fence lines. The lot is approximately 25 acres 

in size. It is currently being used for the storage of military vehicles and equipment, lumber, 

hydraulic oils and lubricants, non-PCB transformers, and other supplies (ESE, 1991). 

Open Storage Lot 203 (Lot 203) is a fenced lot located in the northern portion of Site 6 covering 

approximately 46 acres. Lot 203 is a relatively flat area with elevation differences of 

approximately five feet. The ground surface is comprised of both naturally existing soil and 
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fill material. Lot 203 is bordered by Site 82, Piney Green Road to the east, woods to the south, 

and by Holcomb Boulevard to the west. Lot 203 is currently inactive. 

Approximately 40 55-gallon drums are present at Lot 203. The majority of the drums, if 

labeled, were identified as containing lubricants, petroleum products, or corrosives. Empty 

storage tanks were also found on Lot 203. They were labeled as containing diesel fuel, 

gasoline, and kerosene (Baker, 1992). 

A ravine is located in the northwest section of Site 6. The steepest area of the ravine is located 

“inside” of Storage Lot 203. The banks of the ravine gradually decline as the ravine bisects 

Site 82. The elevation ranges from 25 feet above msl at the north boundary of Lot 203 to 5 feet 

above msl where the ravine drains into Wallace Creek. The surface of the ravine area is 

littered with various debris including batteries, fencing, tires, empty unlabeled drums, wire 

cables, commercial ovens, commodes, and respirator cartridges. An empty drum labeled 

“DDT” was also found in the ravine area, as were small canisters labeled to contain “DDT”. 

Woods and open fields surround both Storage Lots 201 and 203 and make up the remaining 

area of Site 6. The topography of the wooded areas is relatively flat, but localized trenching 

and mounding is visible just north of Lot 203 and west of Piney Green Road. The wooded areas 

are randomly littered with debris including spent ammunition casings, and empty or rusted 

drums. Markings were observed on a few drums (most drums did not contain marking due to 

their condition and age) located north of Lot 203. These drums were marked as “lubrication 

oils”. Many of the drums observed were only shells or fragments of drums. (Baker, 1992) 

82 Site 

Site 82 is situated at the northern end of OU No. 2. It is bordered to the north by Wallace 

Creek, to the east by Piney Green Road, to the west by Holcomb Boulevard, and to the south by 

Site 6. Site 82 encompasses approximately 30 acres and is predominantly covered by 

woodlands. The site is randomly littered with debris including communication wire, spent 

ammunition casings, and empty or rusted drums. Markings were observed on a few drums, 

however, most of the drums did not contain markings due to their condition and age. Some of 

the drums were marked as “lubrication oil” and “anti-freeze”. 

The topography within Site 82 is relatively flat near the southern portion of the site, but 

becomes very steep near the bank of Wallace Creek. Localized trenching and mounding is 
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visible near the southern portion of the site. The ravine bisects the site, as shown on 

Figure l-3. 

SITE HISTORY 

9 Site 

Site 9 has been used as a fire fighting training area from the early 1960s to the present. Fire 

extinguishing activities took place in an unlined pit. In 1981 the pit was lined with asphalt. 

The training fires in the pit were started with used oil, solvents, and contaminated fuels 

(unleaded). Approximately 30,000 to 40,000 gallons of JP-4 and JP-5 fuel were also burned in 

the fire training pit (Baker, 1992). 

Site 6 

Site 6 has a long history of various uses including the disposal and storage of wastes and 

supplies. This discussion on the history of Site 6 has been broken down into Storage Lot 201, 

Storage Lot 203, and the wooded areas and ravine to simplify the historical descriptions of 

these areas. 

Currently, Lot 201 is used to store military equipment, vehicles, hydraulic oils, and other 

“non-hazardous” supplies. Pesticides were reportedly stored in the northeast and southeast 

corners of the lot. Transformers containing PCBs were reportedly stored in the southwest 

corner of the lot (Water and Air Research, 1983). 

Lot 203 has been used as a disposal area since the 1940s. There is little documentation on the 

disposal activities at this lot. Lot 203 in not currently active as a storage or disposal area, but 

the ground surface is littered with various debris. Lot 203 was also used for the storage and 

disposal of radio and communication parts, shredded tires, lubricants, petroleum products, 

corrosives, expended demolition kit training materials, ordnance, sheet metal debris, wire 

cables, and wooded pallets. Empty and full 55-gallon drums were found at various locations on 

Lot 203. 

Lot 203 is currently fenced. From historical photographs, it appears that the fenced 

boundaries have changed since the lot was in operation. Former employees at Lot 203 have 
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reported disposal of various chemicals including PCBs, cleaning solvents, electrolytes from 

used batteries, and waste oils. 

The surface of the wooded areas around Lots 201 and 203 is randomly littered with debris 

including drums, metal storage containers, and spent ammunition cartridges. No organized 

disposal operations are documented for the wooded areas. A ravine is located on the northern 

boundary of Lot 203. As previously stated, this area is currently littered with various debris. 

From the deposition of the debris in the ravine, it appears that trucks may have dumped their 

contents into the ravine from Lot 203. 

PREVIOUS INVESTIGATIONS 

During the period 1983 through 1991, various studies were conducted at Sites 6,9, and 82 by 

the Department of the Navy. These studies included an Initial Assessment Study and a 

Confirmation Study under the DON’S Installation Restoration Program. The studies included 

soil investigations at Site 6 (Lots 201 and 2031, groundwater investigations at Sites 6, 9, and 

82 and surface water/sediment investigations at Wallace Creek and Bear Head Creek. 

Soil samples collected from shallow borings at Lot 201 and 203 were analyzed for pesticides. 

Low levels of pesticides ranging in concentration from 1.3 pg/kg to 770 pgkg were detected in 

almost all of the soil samples. Groundwater samples collected from eight shallow monitoring 

wells at Site 6 revealed low levels of volatile organic compounds such as carbon disulfide and 

chloromethane in well 6GW6, which is located to the east of Lot 201. In addition, low levels of 

benzene and 1,1,2,2-tetrachloroethane were detected in well 6GW1, which is located just north 

of Lot 203. Further investigation of nearby water supply wells revealed elevated levels of 

trichloroethene (TCE), vinyl chloride, 1,2dichloroethene, and tetrachloroethene (PCE) in 

wells HP-651 and HP-653. These wells are located east of Piney Green Road near Lot 203. 

The supply wells are screened to a depth of approximately 200 feet. The wells are no longer in 

operation due to elevated volatile organic compounds (VOCs). 

Three shallow monitoring wells were installed at Site 9. Groundwater samples were collected 

in 1984,1986, and 1987. In addition, one sample was collected in 1984 from a nearby supply 

well. No contamination was detected in the supply well. Low levels of phenol were detected 

in all three shallow monitoring wells. In addition, low levels of lead and chromium were 

detected in all three wells. 
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Upstream and downstream surface water samples were collected from Wallace Creek and 

Bear Head Creek. Surface water samples collected from Wallace Creek revealed elevated 

levels of VOCs such as TCE, vinyl chloride, and 1,!2-dichloroethene. No organic contamination 

was detected in Bear Head Creek. Sediment samples collected from Bear Head Creek revealed 

low levels of pesticides (13 to 75 pg/kg) both upstream and downstream from Site 6. No 

pesticides were detected in either sample collected from Wallace Creek. However, PAHs 

(1,990 pg/kg total) were detected in the downstream sediment sample collected near Holcomb 

Boulevard. 

82 Site 

A site investigation was conducted at Site 82 in June, 1991 by Halliburton NUS 

Environmental Corporation (NUS). The investigation was initiated based on results from an 

Environmental Science and Engineering (ES&El field investigation in 1986 (the investigation 

was conducted as part of a study for Site 6). During this investigation, surface water samples 

collected from Wallace Creek contained VOCs. It was determined that the source of the VOCs 

in Wallace Creek most likely did not originate from Site 6 (Lot 203). Subsequently a new site, 

Site 82, was created to investigate the source of the VOCs (NUS, 1992). 

The investigation conducted by NUS consisted of installing six shallow soil borings and three 

shallow monitoring wells, soil and groundwater sampling, and surface water and sediment 

sampling (Wallace Creek). Results from the investigation indicated positive detections of 

organic contamination in all of the media sampled. Pesticides (4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 

endosulfan II, and dieldrin) were detected in soil (33 to 110 pg/kg) and sediment (12 to 69 

pg/kg) samples with lower levels in surface water and groundwater. PCB (PCB-1260 and 

PCB-1242) contamination was also present in soil (X0-1,900 pg/kg), groundwater (15 p&l), 

surface water (80 pg/l>, and sediments (220-700 pg/kg). Further, levels of TCE (3 to 74 pg/l), 

1,2-dichloroethene (6 to 64 pg/l), and vinyl chloride (11 pg/l) were detected in surface water 

samples. Note that concentrations of VOCs were not detected in any of the wells sampled. 

REMEDIAL INVESTIGATION ACTIVITIES 

A Remedial Investigation (RI) was conducted at Operable Unit No. 2 beginning in August 

1992 (Final Project Plans were submitted in May 1992). The RI focused on various areas of 

concern within Operable Unit No. 2 including: Lot 201, Lot 203, the wooded areas 

surrounding both storage lots, the ravine north of Lot 203, Site 9, Site 82, Wallace Creek, and 
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Bear Head Creek. Moreover, the investigation was conducted in two phases of work: Phase I 

(August through November 1992) and Phase II (February through May 1993). 

The soil investigation focused the reported disposal areas within Lot 201 and Lot 203. 

Sampling grids were established at the following areas: 

l Two reported pesticide storage areas within Lot 201 

l A reported PCB storage area within Lot 201 

l A reported pesticide disposal area within Lot 203 

l A reported PCB disposal area within Lot 203 

In addition, the soil investigation focused on other portions of OU No. 2 that were determined 

to be environmental concerns based on site reconnaissances and review of historical 

photographs. Sampling grids were established at the following areas: 

l The wooded areas to the north, east, and south of Lot 201 

0 Site 82 

l The fenced-in portion of Lot 203 

l The ravine north of Lot 203 

Two sampling grids were also established at Site 9 to evaluate potential soil contamination. 

The grids were established at: 

l The fire training pit and oil/water separator 

l Aboveground storage tanks 

The grid points were surveyed by a licensed surveyor prior to initiating the soil investigation. 

Shallow borings were augered at each grid point and soil samples were collected at 2-foot 

continuous intervals until the water table was encountered. The majority of the samples were 

analyzed for full Target Compound List (TCL) organics and Target Analyte List (TAL) 

inorganics. In areas where a certain contaminant was expected based on existing information 

(e.g., pesticide disposal area at Lot 2031, the majority of samples were analyzed for a particular 

contaminant of concern (e.g.,TCL pesticides); however, at least ten percent of samples 

collected from these areas were analyzed for full TCL organ& and TAL inorganics. 
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The groundwater investigation focused on evaluating surficial and deep groundwater quality 

at Operable Unit No. 2. Shallow wells were installed in the wooded areas, Site 82 Lot 201, Lot 

203, and Site 9. Deep groundwater wells were installed at Site 9, Lot 201, Lot 203, and Site 82. 

Groundwater samples were analyzed for full TCL organics and TAL inorganics (total and 

dissolved metals analysis). Furthermore, two rounds of samples were collected from the Phase 

I and existing wells, and one round of samples were collected from the Phase II wells. The 

groundwater investigation also included three to four rounds of water level measurements. 

These measurements included staff gauges that were installed in Bear Head Creek and 

Wallace Creek. 

Placement of monitoring wells was based on reported storage/disposal areas, results of a 

geophysical investigation conducted at Lot 203, and review of historical aerial photographs 

produced by the U.S. Environmental Protection Agency (EPA) Environmental Photographic 

Interpretation Center (EPIC). Additionally, the placement of the Phase II shallow wells were 

based on the results of a soil gas survey and placement of the Phase II deep wells were based on 

the results of the Phase I analytical results. 

Surface water and sediment investigations were conducted in Bear Head Creek, Wallace 

Creek, and the ravine. Surface and subsurface sediment samples were collected from the 

middle portion of the stream as well as from the stream bank. Deep surface water samples 

were collected when the depth of water exceeded five feet. All samples were analyzed for full 

TCL organics and TAL inorganics. 

In addition to these studies, an ordnance survey was required at Lot 203 and the wooded areas 

surrounding Lot 203 due to the presence of surface and subsurface unexploded ordnance 

(UXO). On two occasions, the MCB Camp Lejeune ordnance specialists were contacted to 

examine UXO. In both cases, the devices were not determined to present a hazard. 

Ecolo&cal Risk Assessment 

Baker Environmental conducted an Ecological Risk Assessment (ERA) for Operable Unit NO. 

2 (Sites 6,9 and 82) in accordance with the scope of work identified under Task 6 in the Final 

Remedial Investigation/Feasibility Study Work Plan (May 19921, prepared by Baker 

Environmental, Inc. (Baker), under Contract-Task Order (CTO) 0133. The ERA has been 

conducted in conjunction with a remedial investigation/feasibility study (RIFS) at Operable 

Unit No. 2 (OU No. 2) under the Department of Navy’s Comprehensive Long-Term 
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Environmental Action - Navy (CLEAN) Program, Contract N62470-89-D-4814. The RI and 

FS documents have been submitted under a separate cover. 

The objective of the ERA is to determine if past reported disposal practices at OU No. 2 are 

adversely impacting the ecological integrity of the terrestrial environment and of Wallace 

Creek, Bear Head Creek, or the ravine. This assessment also evaluated the potential effects of 

contaminants at OU No. 2 on sensitive environments including wetlands, protected species, 

and fish nursery areas. The conclusions of the ERA will be used in conjunction with the 

human health risk assessment in order to determine the appropriate remedial action at this 

site for the overall protection of public health and the environment. 

The ERA evaluated and analyzed the results from the remedial field investigation conducted 

as part of CT0 0133 and historical data collected during previous studies. The remedial field 

investigations included sampling and chemical analysis of the surface water, sediments, soil, 

and groundwater. In addition, ecological field investigations were conducted including 

collecting fishes for population statistics and chemical analysis of their tissues; collecting 

benthic macroinvertebrates for population statistics; and collecting blue crabs for chemical 

analysis of their tissues. Finally, information used to evaluate sensitive environments was 

obtained from historical data and previous studies conducted at Marine Corps Base (MCB) 

Camp Lejeune, North Carolina. 

This assessment also evaluated the potential effects of contaminants at OU No. 2 on sensitive 

environments including wetlands, protected species, and fish nursery areas. Information for 

these environments were obtained primarily from historical data and previous studies 

conducted at MCB Camp Lejeune. 

Conclusions 

The following sections contain the summary/conclusions for the ERA including water quality, 

sediment quality, surface soil quality, fish, benthic macroinvertebrates and terrestrial fauna. 

Water Quality 

The water quality summary/conclusions are discussed in the following sections. 
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Wallace Creek 

None of the TCL organic COCs detected in Wallace Creek exceeded applicable water quality 

criteria values. Dissolved oxygen concentrations and pH values were below WQS and WQSV 

at some of the stations, but probably were associated with natural conditions. 

As detailed below, the surface water concentrations of cadmium, copper, lead, mercury, nickel, 

silver, and zinc exceeded the North Carolina Water Quality Standards (WQS) and/or U.S. EPA 

Region IV acute or chronic Water Quality Screening Values (WQSV) in some of the samples. 

Nickel, copper, and mercury exceeded standards in sampling stations upstream, adjacent, and 

downstream of Site 6 and 82. Cadmium and silver exceeded standards at one adjacent station. 

Whereas, lead concentrations exceeded standards at one station upstream to Sites 6 and 82. 

Zinc was exceeded in one upstream and one downstream station to Sites 6 and 82. 

In addition, several TAL inorganics had the ratio of the upper 95% confidence limit (or 

maximum value) and the chronic WQSV greater than unity. Based on these results, the 

potential risk for aquatic life in Wallace Creek to be adversely affected by chronic toxicity 

from the COCs in the surface water is expected to be moderate to high, provided that the 

exposure concentration evaluated represents long-term conditions. 

Bear Head Creek 

None of the TCL organic COCs detected in Bear Head Creek exceeded applicable water quality 

criteria values. Dissolved oxygen concentrations and pH values were below WQS and WQSV 

at some of the stations, but probably were associated with natural conditions. 

Surface water concentrations of copper, lead, mercury, nickel, and silver exceeded the WQS 

and/or WQSV in some of the samples. Copper, nickel, and silver concentrations exceeded 

standards at one downstream station. Whereas, mercury concentrations exceeded standards 

at two downstream stations. Lead exceeded standards at one immediately downstream and 

one immediately upstream station to Sites 6 and 9. 

In addition, several TAL inorganics had the ratio of the upper 95% confidence limit (or 

maximum value) and the chronic WQSV greater than unity. Based on these results, the 

potential risk for aquatic life in Bear Head Creek to be adversely affected by chronic toxicity 
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from the COCs in the surface water is expected to be moderate to high, provided that the 

exposure concentration evaluated represents long-term conditions. 

Ravine 

None of the TCL organic COCs detected in the ravine exceeded applicable water quality 

criteria values. 

Surface water concentrations of aluminum, cadmium, copper, iron, lead, silver, and zinc 

exceeded the WQS and/or WQSV in some of the samples. Aluminum and lead concentrations 

exceeded standards in the samples from the northern section of Site 6 through Site 82. Zinc 

concentrations were exceeded at one station within Site 6 and several stations throughout Site 

82. Aluminum and zinc concentrations were higher at the southern stations within Site 82. 

Iron exceeded standards at two stations in the northern ravine area of Site 82. Cadmium 

concentrations exceeded standards in one ravine station in Site 6 and one in Site 82. Copper 

exceeded standards at one station in Site 6 and three stations in Site 82. Silver exceeded 

surface water standards at stations throughout Site 82. 

In addition, several TAL inorganics had the ratio of the upper 95% confidence limit (or 

maximum value) and the chronic WQSV greater than unity. Based on these results, the 

potential risk for aquatic life in the ravine to be adversely affected by chronic toxicity from the 

COCs in the surface water is expected to be moderate to high, provided that the exposure 

concentration evaluated represents long-term conditions. 

Pettiford Creek 

Dissolved oxygen concentrations were below the WQS at one station, but probably was 

associated with natural conditions. 

Sediment Quality 

Currently promulgated sediment quality criteria do not exist. Until these criteria are 

developed, Region IV is using sediment values compiled by NOAA as screening values for 

evaluating the potential for chemical constituents in sediments to cause adverse biological 

effects (USEPA, 1992b). The lower ten percentile (Effects Range-Low tER-L)) and the median 

percentile (Effects Range-Median (ER-M)) of biological effects have been developed for several 
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of the chemicals identified during the sediment investigations at OU No. 2. If sediment 

contaminant concentrations are above the ER-M, adverse effects on the biota are considered 

probable. If contaminant concentrations are between the ER-M and ER-L, adverse effects on 

the biota are considered possible, and EPA recommends conducting toxicity tests as a follow- 

up. Finally, if contaminant concentrations are below the ER-L, adverse effects on the biota are 

considered unlikely (USEPA, 1992b). 

The sediment quality summary/conclusions are discussed in the following sections. 

Wallace Creek 

Sediment concentrations of copper, lead, silver, zinc, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, dieldrin, 

PCB-1260, benzotalpyrene, fluoranthene, and pyrene exceeded the Region IV lower 10 

percentile (ER-L) and/or median percentile (ER-Ml sediment screening values (SQSV> in some 

of the samples. The exceedences of the TAL inorganics occurred in both upstream and 

downstream samples. Copper concentrations exceeded regional values at one station 

upstream of Sites 6 and 82. Lead concentrations were in exceedence in upstream, adjacent, 

and downstream stations. Zinc exceeded regional values at one station upstream and two 

downstream stations to Sites 6 and 82. 

Dieldrin was detected in the uppermost station only. The remaining pesticides and PCBs 

exceeded the SQSV primarily in adjacent and downstream samples and their presence might 

be attributable to site runoff. The PAHs only were detected near roadways. 

In addition, several TAL inorganics and TCL organics had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in Wallace Creek to be adversely affected by chronic toxicity from the COCs in 

the sediments is expected to be moderate to high. 

Bear Head Creek 

Sediment concentrations of lead, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, PCB-1260, and 

benzo(a)pyrene exceeded the ER-L and/or ER-M SQSVs in some of the samples. The 

exceedences of lead occurred in both upstream and downstream samples and, therefore, do not 

appear site related. The pesticides and PCBs exceeded the SQSV primarily in adjacent and 
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downstream samples and their presence might be attributable to site runoff. The PAHs 

exceeded the SQSV near the roadway only. 

In addition, several TAL inorganics and TCL organics had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in Bear Head Creek to be adversely affected by chronic toxicity from the COCs 

in the sediments is expected to be moderate to high. 

Ravine 

Sediment concentrations of cadmium, lead, mercury, silver, zinc, 4,4’-DDE, 4,4’-DDD, 4,4’- 

DDT, dieldrin, endrin, PCB-1260, and several PAHs exceeded the ER-L and/or ER-M SQSVs 

in some of the samples. These constituents probably are attributable to site runoff. 

Cadmium and silver concentrations in the sediments exceeded regional values at one ravine 

station in the northern section of Site 6. Lead values were in exceedence at one station in the 

southern section of Site 82. Mercury exceeded regional values at the two stations within Site 6 

and one station in the northern section of Site 82. Zinc concentrations were in exceedence at 

one station in northern section of Site 6 and three stations throughout Site 82. The 

concentrations of 4’, 4’-DDE; 4’, 4’-DDD; and 4’, 4’-DDT were in exceedence at one station in 

the northern section of Site 6 and throughout the ravine stations within Site 82. Dieldrin was 

in exceedence at one station within Site 6 and one station in the southern section of Site 82. 

Whereas, endrin was only found at one station within Site 6. PCBs were in exceedence in the 

two ravine stations in Site 6 and one station in the southern section of Site 82. PAHs were in 

exceedence of regional values at one station in the northern section of Site 6. 

In addition, several TAL inorganics and TCL organics had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in the ravine to be adversely affected by chronic toxicity from the COCs in the 

sediments is expected to be moderate to high. 

Surface Soil Quality 

The surface soil quality summary/conclusions are discussed in the following sections. The 

following paragraphs discuss effects on terrestrial life from the metals for which toxicological 

information was found. 

ES-13 



Site 9 

None of the metals detected in the Site 9 surface soil for which toxicological information was 

available exceeded the applicable values. 

Site 6 (Lot 201) 

Surface soil concentrations of chromium detected at Site 6 (Lot 201) exceeded published 

toxicological values and potentially may cause adverse effects to terrestrial life. 

Site 6 (Lot 203) 

Surface soil concentrations of chromium, copper and zinc detected at Site 6 (Lot 203) exceeded 

published toxicological values and potentially may cause adverse effect to terrestrial life. 

Sites 6 (Wooded and Ravine Areas) and 82 

Surface soil concentrations of arsenic, copper, and zinc detected at Sites 6 (Wooded and Ravine 

Areas) and 82 exceeded 

effects to terrestrial life. 

Fish 

published toxicological values and potentially may cause adverse 

The fish summary/conclusions are discussed in the following sections. 

Population Statistics 

The summary/conclusions for the fish population statistics are discussed in the following 

sections. 
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Wallace Creek 

The majority of the individuals collected at Wallace Creek were represented by juveniles 

representing the following species: eastern mosquito, shiner sp., pumpkinseed and the 

American eel. 

Community similarity indices showed the greatest similarity between Stations 6-BH6A and 6- 

WCGA (0.53) and the least similarity between Stations 6-BH6A and 6-WC11 (0) and Stations 

6-WC4 and 6-WCll(0). Because a limited number of fish were collected at all the stations, the 

similarity values are not reliable. 

The diversity of fishes collected at Wallace Creek varied within the stations. Typically, 

estuarine environments produce a high biomass and abundance, but are limited in the 

quantity of species. As with the similarity values, the diversity values are not representative 

of the creek due to the limited data set. 

At Wallace Creek, there were no anomalies observed on the fish such as lesions, bacterial or 

viral infections. 

The fish community at Wallace Creek appeared healthy and the population statistics did not 

indicate that the environment was impacted by contaminants of concern from OU No. 2. 

Bear Head Creek 

The majority of the individuals collected at Bear Head Creek were represented by juveniles 

which included, eastern mosquito, spot, and pumpkinseed. 

Community similarity indices showed the greatest similarity between Stations 6-BH6A and 6- 

WCGA (0.53) and the least similarity between Stations 6-BH6A and 6-WC11 (0) and Stations 

6-WC4 and 6-WCll(0). Because a limited number of fishes were collected at all the stations, 

the similarity values are not reliable. 

The diversity value derived from the fish collected at Bear Head Creek was 0.29. Typically, 

estuarine environments produce a high biomass and abundance, but are limited in the 

quantity of species. As with the similarity values, the diversity values are not representative 

of the creek due to the limited data set. 
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At Bear Head Creek, there were no anomalies observed on the fish such as lesions, bacterial or 

viral infections. 

The fish community at Bear Head Creek appeared healthy and the population statistics did 

not indicate that the environment was impacted by contaminants of concern from OU No. 2. 

Pettiford Creek 

The individuals collected at Pettiford Creek included, shiner sp., pumpkinseed, and striped 

mullet. Because of the limited numbers of fishes that were collected, conclusions regarding 

population were limited. 

The only diversity value derived from the fish collected at Pettiford Creek was 0.45. Typically, 

estuarine environments produce a high biomass and abundance, but are limited in the 

quantity of species. 

At Pettiford Creek, there were no anomalies observed on the fish such as lesions, bacterial or 

viral infections. 

The fish community at Pettiford Creek appeared healthy and the population statistics did not 

indicate that the environment was impacted by contaminants. 

Tissue Analysis 

The summary/conclusions for the fish tissue analysis are discussed in the following sections. 

~a&zce Creek 

Toluene, silver, benzene, and selenium were detected in fish and crab tissue samples. The fish 

tissue concentrations were within the range of tissue concentrations for these contaminants 

reported in ecological studies. Because of the frequency of detection of these contaminants 

both upstream and downstream from OU No. 2, the contaminants may not be attributed to the 

sites. Due to the limited database, additional studies are recommended to better assess 

whether contaminants present in fish are due to the migration of contaminants from the 

operable unit. 

ES-16 



The fish community at OU No. 2 had elevated tissue concentrations of the following 

contaminants of concern: pesticides, PCBs, trichloroethene, and zinc. Due to the nature of the 

contaminants of concern, these constituents may be attributed to OU No. 2. The crab tissues 

had elevated levels of phenols, although the contaminant may not be attributed to the site. 

Bear Head Creek 

Toluene, cadmium, benzene and selenium were detected in fish and crab tissue samples, The 

fish tissue concentrations were within the range of tissue concentrations for these 

contaminants reported in ecological studies. Because of the frequency of detection of these 

contaminants both upstream and downstream from OU No. 2, the contaminants may not be 

attributed to the sites. 

The fish community in Bear Head Creek had elevated tissue concentrations of the following 

contaminants of concern: pesticides, PCBs, and zinc. Due to the nature of the contaminants of 

concern, these constituents may be attributed to OU No. 2. 

Pettiford Creek 

Baker was not tasked with collecting fish for tissue analysis at Pettiford Creek. 

Benthic Macroinvertebrate 

The benthic macroinvertebrate summary/conclusions are discussed in the following sections. 

Wallace Creek 

Species richness in Wallace Creek was highest in the upstream stations (‘7-12 species) and 

lowest in the downstream stations (O-3 species). Species density followed a similar pattern 

with approximately 1,200 individuals/m2 in the upper reaches and approximately 50 

individuals/m2 in the lower reaches of the creek. Species diversity was less than 0.5 at all the 

sampled stations on Wallace Creek. 

The dominant species in the creek varied from the chiromid species Tribelos iucundum (74 

percent of the individuals) in the upper reaches, the amphipod Gammarus fasciatus (64 
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percent of the individuals) in the mid-reaches, and the polychaetes Nereis succinea and 

Capitella canitata (five of the eight individual) and the oligochaete Limnodrilus hoffmeisteri 

(three of the eight individuals) in the lower reaches of Wallace Creek. This variation followed 

the variation in salinity measurements at the stations and indicated the effects of the tidal 

influence seen in the transition from a freshwater system in the upper reaches of the creek and 

the estuarine influence in the lower reaches of the creek. 

The Macroinvertebrates Biotic Index (MBI) ranged from good-fair (6.46) in the upper reaches 

of the creek to poor (9.8) in the lower reaches of the creek. However, the salinity gradient 

influenced the species composition in the lower reaches with the tolerant freshwater 

oligochaete species being present. In addition, the presence of the salt wedge and low 

dissolved oxygen can create an adverse habitat for intolerant species. 

Bear Head Creek 

Species richness in Bear Head Creek was highest in the upstream stations (16-33 species) and 

lowest in the downstream station (one species). Species density followed a similar pattern 

with approximately 2,700 to 3,700 individuals/ma in the upper reaches and approximately 25 

individuals/m2 in the lower reaches of the creek. Species diversity was less than 1.0 at the 

upper reach station and less than 0.5 in the mid-reach station. Only one species was found in 

the lower reach station. 

The dominant species in the creek varied from the oligochaete species Isochaetides 

curvisetosus (45 percent of the individuals) in the upper reaches, the bivalve Pisidium 

casertanu (70 percent of the individuals) in the mid-reaches, and the polychaete Nereis 

succinea (100 percent of the individuals) in the lower reaches of Bear Head Creek. This 

variation followed the variation in the salinity measurements at the stations and indicated 

the effects of the tidal influence seen in the transition from a freshwater system in the upper 

reaches of the creek and the estuarine influence in the lower reaches of the creek. 

The MB1 was poor and ranged from 7.51 in the upper reaches of the creek to 7.06 in the mid- 

reach of the creek. However, the salinity gradient influenced the species composition in the 

lower reach with no freshwater species being present. In addition, the presence of the salt 

wedge and low dissolved oxygen can create an adverse habitat for intolerant species. 
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Pettiford Creek 

Four species were collected in Pettiford Creek and species density was 210 individuals/mz. 

Species diversity was less than 0.5 at the sampled station on Pettiford Creek. The dominant 

species in the creek was the oligochaete Limnodrilus hoffmeisteri (70 percent of the 

individuals). The MB1 was poor at 8.84. 

Terrestrial Receptors 

Total exposure to the COCs in the soil and surface waters by the terrestrial receptors was 

evaluated by estimating the chronic daily dose and comparing this dose to terrestrial reference 

values (TRVs). Indicator species used in this analysis were the whitetailed deer, cottontail 

rabbit and the quail. The exposure points for these receptors are the surface soils and surface 

water (surface soils from site 6, Lot 201; Site 6, Lot 203; Sites 6, Wooded areas and Ravine, Site 

82; and Site 9; Surface water from Wallace Creek). The routes for terrestrial exposure to the 

COCs in the soil and water are incidental soil ingestion, drinking water ingestion, and 

vegetation ingestion. Estimates of the potential risk to the terrestrial receptors were made by 

comparing the total exposure of the COCs to the TRVs using the Quotient Index (QI) method. 

Ratios of less than unity indicate a low likelihood of adverse effects while a ratio above unity 

indicate the likelihood of an adverse affect to the receptor. For the COCs that had available 

TRVs, the &I did not exceed unity for any of the indicator terrestrial receptors. 

Ecological Significance 

The objective of the ERA was to determine if past reported disposal practices at OU No. 2 were 

adversely impacting the ecological integrity of the terrestrial environment or of Wallace 

Creek, Bear Head Creek, or the ravine. The ecological significance of the results is necessary 

to provide the risk managers with the requisite information, to be used in conjunction with the 

human health risk assessment, in order to determine the appropriate remedial action at the 

site for the protection of public health and the environment. 

Based on the above findings, past reported disposal practices at OU No. 2 potentially are 

adversely impacting the ecological integrity of Wallace Creek, Bear Head Creek, or the 

ravine. The findings do not indicate a potentially adverse impact to vertebrate terrestrial 

receptors. 
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1.0 INTRODUCTION 

This Ecological Risk Assessment (ERA) for Operable Unit No. 2 (Sites 6, 9 and 82), has been 

prepared in accordance with the scope of work identified under Task 6 in the Final Remedial 

Investigation/Feasibility Study Work Plan (May 19921, prepared by Baker Environmental, 

Inc. (Baker), under Contract Task Order (CTO) 0133. The ERA has been conducted in 

conjunction with a remedial investigation/feasibility study (RI/FS) at Operable Unit No. 2 

(OU No. 2) under the Department of Navy’s Comprehensive Long-Term Environmental 

Action - Navy (CLEAN) Program, Contract N62470-89-D-4814. The RI and FS documents 

have been submitted under a separate cover. 

1.1 Objectives of the Ecological Risk Assessment 

The objective of the ERA is to determine if past reported disposal practices at OU No. 2 are 

adversely impacting the ecological integrity of the terrestrial environment or of Wallace 

Creek, Bear Head Creek, or the ravine. This assessment also evaluated the potential effects of 

contaminants at OU No. 2 on sensitive environments including wetlands, protected species, 

and fish nursery areas. The conclusions of the ERA will be used in conjunction with the 

human health risk assessment in order to determine the appropriate remedial action at this 

site for the overall protection of public health and the environment. 

1.2 Scope of the Ecological Risk Assessment 

The ERA will evaluate and analyze the results from the remedial field investigation 

conducted as part of CT0 0133 and historical data collected during previous studies. The 

remedial field investigations include sampling and chemical analysis of the surface water, 

sediments, soil, and groundwater. In addition, ecological field investigations were conducted 

including collecting fishes for population statistics and chemical analysis of their tissues; 

collecting benthic macroinvertebrates for population statistics; and collecting blue crabs for 

chemical analysis of their tissues. Finally, information used to evaluate sensitive 

environments was obtained from historical data and previous studies conducted at Marine 

Corps Base (MCB) Camp Lejeune, North Carolina. 

The risk assessment methodologies used in this evaluation are consistent with those outlined 

in the U.S. EPA Supnlemental Risk Assessment Guidance for the Superfund, Volume II, 
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Environmental Evaluation Manual (USEPA, 1989a). In addition, information found in the 

following documents were used to supplement the EPA guidance document: 

l Framework for EcoloPical Risk Assessment (USEPA, 1992a) 

l Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory Reference 

(USEPA, 198913) 

l Rapid Bioassessment Protocols for use in Streams and Rivers: Benthic 

Macroinvertebrates and Fish (USEPA, 1989c) 
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2.0 SITE BACKGROUND 

This section includes a discussion of the site setting, history, study area and a summary of the 

remedial investigation conducted at OU No. 2. 

2.1 Site Description 

There are three distinctive sites within OU No. 2. The following section describes the 

background of each site. 

2.1.1 Site9 

Site 9 covers an area of approximately 2.6 acres. Site 9 is bounded by Holcomb Boulevard on 

the west, Site 6 to the north, Piney Green Road on the east and Sneads Ferry Road on the 

south. Locally, the site is bounded by unnamed streets leading to various storage buildings in 

the vicinity. Site 9 consists of an asphalt-lined fire training pit, an oil/water separator, five 

aboveground storage tanks (ASTs), and a fire tower (smoke house). The fire training pit, 

located in the southern area of the site, is used to conduct training exercises for extinguishing 

fires caused by flammable liquids. The oil/water separator is located next to the fire training 

pit to collect water used in the training exercises and storm water that falls into the pit. The 

recovered product collected in the oil/water separator is disposed of offsite. Two of the ASTs at 

Site 9 are 2,500-gallon steel tanks labeled “DO NOT USE”. These tanks are not currently in 

use. Two additional storage tanks are located in a bermed area. These tanks are constructed 

of steel and contain approximately 500 gallons each. Two pressurized containment tanks are 

also located at Site 9. Their contents are unknown. The smoke house, located in the northern 

part of Site 9, is also used for training exercises. No fuel products are used in this area. 

2.1.2 Site6 

Site 6 is located north of and adjacent to Site 9. Site 6 is bounded by Site 82 on the north , by 

Piney Green Road on the east, by Site 9 on the south, and by Holcomb Boulevard on the west. 

Site 6 covers an area of approximately 177 acres that incorporates Storage Lots 201 and 203, 

the wooded area behind the storage lots, and a ravine which begins at Site 6 and bisects Site 

82. Three surface water bodies were associated with Site 6 for the purpose of this RI: Wallace 

Creek, Bear Head Creek, and a ravine (intermittent surface water body) located in the wooded 
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area north of Lot 203 that drains to Wallace Creek. Specific details of the individual areas 

that make up Site 6 are described below. 

2.1.2.1 Storage Lot 201 

Storage Lot 201 (Lot 201) is a fenced lot located in the south-west portion of Site 6. It is a flat 

area with sparse vegetation around the fence lines. The ground surface is densely compacted 

soil. Lot 201 is bordered by woods and Bear Head Creek to the south, by Holcomb Boulevard to 

the west and Piney Green Road to the east. The lot is approximately 25 acres in size. It is 

currently being used for the storage of military vehicles and equipment, lumber, hydraulic oils 

and lubricants, non-PCB transformers, and other supplies (ESE, 1991). 

2.1.2.2 Storage Lot 203 

Storage Lot 203 (Lot 203) is a fenced lot located in the northern portion of Site 6. The fenced 

area of the lot encompasses approximately 46 acres. Lot 203 is a relatively flat area with 

elevation differences of approximately five feet. The ground surface is comprised of both 

naturally existing soil and fill material. Lot 203 varies in vegetation from a hard compact 

surface with no vegetation to areas with loose sandy soil and dense vegetation. Lot 203 is 

bordered by woods to the north (Site 82) and south, Piney Green Road to the east, and Holcomb 

Boulevard to the west. Lot 203 is currently inactive, but it still contains randomly stored scrap 

materials from former activities such as rubber rafts, shredded tires, radio/ communications 

parts, empty ammunition boxes, spent ammunition casings, fiberglass-like material, barbed 

wire fencing, used demolition kit training materials, a non-PCB transformer, wooden pallets, 

shredded tires, metal debris, and 55gallon drums. 

The 55gallon drums found on Lot 203 were observed in small groupings throughout the lot. 

The majority of the drums, if labeled, were identified as containing lubricants, petroleum 

products, or corrosives. Drum sampling was conducted as part of the RI. The results of the 

drum sampling are provided in Section 4.0 of the Remedial Investigation report (Baker, 1992). 

The drums will be removed during the non-time critical removal action. 

Empty storage tanks were also found on Lot 203. They were labeled as containing diesel fuel, 

gasoline, and kerosene (Baker, 1992). These tanks will also be removed during the non-time 

critical removal action. 
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2.1.2.3 Wooded and Ravine Areas 

Woods and open fields surround both Storage Lots 201 and 203 and make up the remaining 

area of Site 6. The topography of the wooded areas is relatively flat, but localized trenching 

and mounding is visible west of Piney Green Road. The wooded areas are randomly littered 

with debris including spent ammunition casings, and empty or rusted drums. Many of the 

drums observed were only shells or fragments of drums. (Baker, 19921 

A ravine is located in the north west section of Site 6. The ravine begins “inside” of Storage 

Lot 203 and bisects Site 82. The elevation ranges from 25 feet above msl at the north boundary 

of Lot 203 to 5 feet above msl where the ravine drains into Wallace Creek. The surface of the 

ravine area is littered with various debris including batteries, fencing, tires, empty unlabeled 

drums, wire cables, commercial ovens, commodes, and respirator cartridges. An empty drum 

labeled “DDT” was also found in the ravine area, as were small canisters labeled to contain 

“DDT”. The date on the canisters was marked November, 1957. 

2.1.3 Site 82 

Site 82 (more commonly referred to as “Piney Green Road VOC Site”) is situated at the 

northern end of OU No. 2. It is bordered to the north by Wallace Creek, to the east by Piney 

Green Road, to the west by Holcomb Boulevard, and to the south by Site 6. Site 82 

encompasses approximately 30 acres and is predominantly covered by woodlands. The site is 

randomly littered with debris including communication wire, spent ammunition casings, and 

empty or rusted drums. Markings were observed on a few drums, however, most of the drums 

did not contain markings due to their condition and age. Some of the drums were marked as 

“lubrication oil” and “anti-freeze”. 

The topography within Site 82 is relatively flat near the southern portion of the site, but 

becomes very steep near the bank of Wallace Creek. Localized trenching and mounding is 

visible near the southern portion of the site. The ravine bisects the site, as shown on Figure 

3-l. 
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2.2 Site History 

The following paragraphs describe the documented history of OU No. 2. Waste storage and 

disposal activities at the individual sites are described below. 

2.2.1 Site 9 

Site 9 has been used as a fire fighting training area from the early 1960s to the present. Fire 

extinguishing activities took place in an unlined pit. In 1981 the pit was lined with asphalt. 

The training fires in the pit were started with used oil, solvents, and contaminated fuels 

(unleaded). Approximately 30,090 to 40,000 gallons of JP-4 and JP-5 fuel were also burned in 

the fire training pit. Chemical retardants containing diethylene glycol monobutyl ether, 

proprietary mixtures of hydrocarbons, fluorosurfactants and inorganic salts were occasionally 

used to extinguish the training fires (Baker, 1992). 

2.2.2 Site 6 

Site 6 has a long history of various uses including the disposal and storage of wastes and 

supplies. This section on the history of Site 6 has been broken down into Storage Lot 201, 

Storage Lot 203, and the wooded and the ravine areas to simplify the historical descriptions of 

these areas. 

2.2.2.1 Storage Lot 201 

Currently, Lot 201 is used to store military equipment, vehicles, hydraulic oils, and other 

“non-hazardous” supplies. Pesticides were reportedly stored in the northeast and southeast 

corners of the lot. Transformers containing PCBs were reportedly stored in the southwest 

corner of the lot (Water and Air Research, 1983). No storage or disposal activities have 

supporting documentation other than what is reported in the Initial Assessment Study 

prepared in 1983 by Water and Air Research. 

2.2.2.2 Storage Lot 203 

Storage Lot 203 has been used as a disposal area since the 1940s. There is little 

documentation on the disposal activities at this lot. Lot 203 is not currently active as a storage 

or disposal area, but the ground surface is littered with various debris. Pesticides were 
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reported to have been stored in a trailer on Lot 203 as well as in the southeast portion of the lot 

(Memo: Past Disposal Practices at DRMO Lot 203, 17 January 1989). Drums of DDT were 

found in the southwestern portion of the lot in 1989 (Memo: Unearthed 55-gallon drums of 

DDT and 55-gallon drums of unknown substance at Camp Lejeune DRMO 

Lot 203. 18 January 1989). Five 55-gallon drums and surrounding soil were containerized 

and disposed of (Memo: 18 January 1989). 

Lot 203 was also used for the storage and disposal of radio and communication parts, shredded 

tires, lubricants, petroleum products, corrosives, expended demolition kit training materials, 

ordnance, sheet metal debris, wire cables, and wooden pallets. Empty and full 55-gallon 

drums were found at various locations on Lot 203. A drum survey was conducted as part of the 

RI and the results are located in Section 4.0 of the Remedial Investigation report (Baker, 

1992). 

Lot 203 is currently fenced. From historical photographs, it appears that the fenced 

boundaries have changed since the lot was in operation. Former employees at Lot 203 have 

reported disposal of various chemicals including PCBs, cleaning solvents, electrolytes from 

used batteries, and waste oils. 

2.2.2.3 Wooded and Ravine Areas 

The surface of the wooded areas around Lots 201 and 203 is randomly littered with debris 

including drums, metal storage containers, and rocket cartridges. No organized disposal 

operations are documented for the wooded areas. A ravine begins at the northern boundary of 

Lot 203. As previously stated, this area is currently littered with various debris. From the 

deposition of the debris in the ravine, it appears that trucks may have dumped their contents 

into the ravine from Lot 203. 

2.2.3 Site 82 

As described in Section 2.1.3, Site 82 is randomly littered with debris. No organized disposal 

operations are documented for the site. From the deposition of the debris at Site 82, it appears 

that the area was used for disposal of miscellaneous debris from Lot 203. Although the name 

of the site refers to VOCs (the site is named “Piney Green Road VOC Area”), there are not 

documents or memorandums which indicate any disposal of VOCs or solvents. 
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2.3 Studs Area Description 

This section describes the overall study area at MCB Camp Lejeune, North Carolina. The 

information in this section was obtained from previous studies conducted at the base, or from 

the available literature. 

2.3.1 Regional Ecology 

MCB Camp Lejeune, North Carolina, is approximately 108,800 acres, with 84 percent of the 

area covered by forests (USMC, 1987). The base drains primarily to the New River or its 

tributaries including Northeast Creek, Southwest Creek, Wallace Creek, French Creek, Bear 

Head Creek, Freeman Creek, and Duck Creek. The soil types range from sandy loams to fine 

sand and muck, with the dominant series being sandy loam (USMC, 1987). 

Vegetation at MCB Camp Lejeune, North Carolina, includes pure pine stands of loblolly and 

longleaf pine in the drier upland soils, pure pond pine stands in high organic wet soils, pine- 

hardwood and pure hardwood stands in streamside zones and in more productive soils, and 

bottomland hardwoods in the floodplains of the major creeks (USMC, 1987). Wildlife on the 

base includes white-tailed deer, wild turkey, and black bear along with numerous small game 

species (e.g., bobwhite quail, morning dove, rabbit) (USMC, 1987). 

Wallace Creek and Bear Head Creek are designated as Class SB NSW by the North Carolina 

Department of Environment, Health, and Natural Resources (NCDEHNR), which are 

saltwaters protected for primary recreation (swimming on a frequent basis), fishing, and 

aquatic life including propagation and survival (NCDEHNR, 1992a, 1992b). These creeks are 

classified as Nutrient Sensitive Waters which are waters subject to growths of microscopic or 

macroscopic vegetation requiring limitations on nutrient inputs (NCDEHNR, 1992a, 1992b). 

Wallace Creek is classified as Inland Waters above, and Coastal Waters below the first bridge 

upstream from its mouth (NCMFC, 1992). Wallace Creek and Bear Head Creek are classified 

as Inland Waters at all the sample stations. 

The New River, downstream of OU No. 2, is designated as Class SC: which are saltwater-s 

protected for secondary recreation, fishing, and aquatic life including propagation and 

survival (NCDEHNR, 1992a, 1992b). All saltwaters in North Carolina are classified to protect 

,- these uses at a minimum (NCDEHNR, 1992a, 1992b). This section of the New River also is 

classified as a Nutrient Sensitive Water (NCDEHNR, 1992a, 1992b). 
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2.3.2 Sensitive Environments 

This section describes the sensitive environments that were evaluated at OU No. 2. These 

sensitive environments include wetlands, protected species, and other potentially sensitive 

environments. 

2.3.2.1 Wetlands 

The NCDEHNR’s, Division of Environmental Management (DEM) has developed guidance 

pertaining to activities that may impact wetlands (NCDEHNR, 1992c). In addition, certain 

activities impacting wetlands also are regulated by the U.S. Corps of Engineers. 

The U.S. Fish and Wildlife Service (FWS) prepared a National Wetlands Inventory (NWI) map 

for the Camp Lejeune, North Carolina quadrangle by stereoscopic analysis of high altitude 

aerial photographs (USDI, 1982). OU No. 2 is included in this map (see Appendix A for a copy 

of the NW1 map). The wetlands were identified on the photographs based on vegetation, 

visible hydrology, and geography in accordance with Classification of Wetland and Deeo- 

Water Habitats of the United States (Cowardin, et al, 1979). NWI maps are intended for a 

initial identification of wetland areas. They cannot be substituted for an actual wetland 

delineation that may be required by Federal, state and/or local regulatory agencies. 

Several types of wetlands have been identified adjacent to Wallace Creek and Bear Head 

Creek from the NW1 map. The wetlands along the creeks primarily are palustine forested 

wetlands consisting of pond, longleaf or loblolly pines, along with oaks, black gum and 

baldcypress (NCDNRCD, 1988). See the NW1 map in Appendix A for the wetland 

classifications and their locations. 

2.3.2.2 Threatened and Endangered Species 

Certain species have been granted protection by the FWS under the Federal Endangered 

Species Act (16 U.S.C. X31-15431, and/or the North Carolina Wildlife Resources Commission, 

under the North Carolina Endangered Species Act (G.S. 113-331 to 113-337). The protected 

species fall into one of the following status classifications: Federal or State endangered, 

threatened or candidate species, State special concern, State significantly rare, or State watch 

list. While only the Federal or State threatened or endangered and State special concern 

2-7 



species are protected from certain actions, the other classified species have the potential for 

protection in the future. 

Table 2-l lists the protected fauna1 species (either endangered, threatened, or special concern) 

and the only federally endangered or threatened floral species that have been identified in 

previous studies within the boundaries of MCB Camp Lejeune (USMC, 1991; LeBlond, 1991; 

Fussell, 1991; and Walters, 19911. The following paragraphs discuss the protected species 

observed at MCB Camp Lejeune during previous studies. 

A Peregrine falcon was spotted approximately five miles southeast of OU No. 2 (Fussell, 1991). 

These birds potentially may inhabit or feed in areas surrounding OU No. 2 because of their 

large foraging range. Black skimmers and piping plovers were observed near the New River 

Inlet (Fussell, 19911. However, these birds primarily inhabit shore line areas and, therefore, 

are not expected to be found at OU No. 2. Bachmans sparrows and Red-cockaded woodpeckers 

were observed at numerous locations throughout southern MCB Camp Lejeune. None of these 

species were observed at OU No. 2 during intensive investigations previously conducted for 

MCB Camp Lejeune, therefore, there is a low potential for them to exist at OU No. 2 (Fussell, 

1991; Walters, 1991). 

Sea turtles and sea turtle nests have been observed downstream of OU No. 2 in the New River 

on Onslow Beach. Sea turtles do not swim very far up the New River because of the low 

salinity, therefore, they are not expected to inhabit areas of OU No. 2 (USMC, 1991). During 

the ecological investigation conducted in August and September 1992, an alligator was 

observed in Wallace Creek. In addition, signs were posted at the boat launching ramp in 

Wallace Creek warning of the American alligators presence in the creek. 

A protected floral species and special-interest community survey previously was conducted at 

Camp Lejeune (LeBlond, 1991). From this list, the Rough-leaf loosestrife was the only 

Federally threatened or endangered plant species found on the Marine Corp Base. Several 

State endangered or threatened and Federal and State candidate species were found on the 

MCB. A road meadow, inhabited by the state watch species Lugwigia microcarpa, was located 

upstream of OU No. 2 on Wallace Creek (see Appendix B). 

Also upstream of OU No. 2 on Wallace Creek, a state registered natural resource area has 

been identified (see Appendix B). The general landscape consists of a broad floodplain and 

former mill pond on Wallace Creek which is dominated by a Cypress-Gum Swamp Community 
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TABLE 2-1 

OPERABLE UNIT. NO. 2 
PROTECTED SPECIES WITHIN MCB CAMP LEJEUNE 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species I Protected Classification I 

American alligator (Alligator mississiunienis) I TO, T(s) 
I 

Bachmans sparrow (Aimonhilia aestivalis) I SC I 

Black skimmer (Rhvnochops r&ger) I SC I 
1 Green (Atlantic) turtle (Chelonia m. mvdas) I TO, T(s) I 
1 Loggerhead turtle (Caretta caretta) 

1 Peregrine Falcon (*) 

I Piping plover (Charadrius melodus) I T(f), T(s) I 
Red-cockaded woodpecker (Picoides borealis) 

Rough-leaf loosestrife (Lvsimachia asperulifolia) 
. 

E(f), E(s) 

E(D, E(s) 

Legend: SC = State Special Concern 
E(f) = Federal Endangered 
E(s) = State Endangered 
T(f) = Federal Threatened 
T(s) = State Threatened 

* The observer did not differentiate between the American eastern peregrine falcon [E (f), E (s)] or the Art& 
peregrine falcon [T(f), T(s)]. 



which grades upstream into a Coastal Plain Small Stream Swamp Community. The Cypress- 

Gum Swamp Community is dominated by Taxodium distichum, Nvssa biflora, Acer rubrum, 

Ulmus alata and Fraxinus pennsvlvanica. The Plain Small Stream Swamp Community is - -9 

dominated by Taxodium distichum, Nvssa biflora, Fraxinus pennsvlvanica, Ulmus 

americana Acer rubrum and Liquidambar stvraciflua. P--f 

2.3.2.3 Other Sensitive Environments 

In addition to wetlands and protected species, the presence of other sensitive environments, 

including those listed in 40 CFR Part 300, were evaluated. These sensitive environments are 

evaluated when assessing potential hazardous waste sites using the Hazard Ranking System. 

These sensitive environments and their presence or absence at OU No. 2 are discussed below. 

l Marine Sanctuary - OU No. 2 is not located within a Marine Sanctuary (NCMFC, 

19921. 

l National Park - OU No. 2 is not located within a National Park (NPS, 1991). 

a Designated Federal Wilderness Area - OU No. 2 is.not located within a Designated 

Federal Wilderness Area (WS, 1989). 

l Areas Identified under the Coastal Zone Management Act - The North Carolina 

Coastal Area Management Act (CAMA) regulates various types of Areas of 

Environmental Concern including estuarine waters, coastal wetlands, public trust 

areas, and estuarine shoreline through the establishment of unified policies, criteria, 

standards, methods, and processes (CAMA, 19741. Bearhead Creek, the inland portion 

of Wallace Creek and any coastal wetlands associated with these waters are regulated 

under CAMA. The tidal portions of Wallace Creek along with 75 feet adjacent to the 

mean water line also are regulated under CAMA (NCDEHNP, 1993a). 

l Sensitive Areas Identified under the National Estuary Program (NEP) or Near 

Coastal Waters Program (NCWP) - OU No. 2 is not located within a Sensitive Area 

identified under the NEP or NCWP (USEPA, 1993). 

l Critical Areas Identified under the Clean Lakes Program - OU No. 2 is not located 

within a Critical Area identified under the Clean Lakes Program (NPS, 1991). 
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l National Monument - OU No. 2 is not located within a National Monument (NPS, 

1991). 

l National Seashore Recreational Area - OU No. 2 is not located within a National 

Seashore Recreational Area (NPS, 1991). 

l National Lakeshore Recreational Area - OU No. 2 is not located within a National 

Lakeshore Recreational Area (NPS, 1991). 

l National Preserve - OU No. 2 is not located within a National Preserve @JPS, 1991). 

l National or State Wildlife Refuge - OU No. 2 is not located within a National or State 

Wildlife Refuge (NCWRC, 1992). 

l Unit of the Coastal Barrier Resource Program - OU No. 2 is not located within a unit of 

the Coastal Barrier Resource Program (USDI, 1993). 

l Administratively Proposed Federal Wilderness Area - OU No. 2 is not located within 

an Administratively Proposed Federal Wilderness Area (WS, 1989,1993). 

l Spawning Areas Critical for the maintenance of fish/shellfish species within river, 

lake, or coastal tidal waters. There are probable spawning areas for resident fish 

species within Wallace Creek and Bear Head Creek. However, specific areas have not 

been designated in these creeks by state agencies (NCDEHNR, 1993b). 

l Migratory pathways and feeding areas critical for maintenance of anadromous fish 

species within river reaches or areas in lakes or coastal tidal waters in which fish 

spend extended periods of time - OU No. 2 is not a migratory pathway or feeding area 

critical for the maintenance of anadromous fish species (NCDEHNR, 1993b). There is 

not a sign&ant population of anadromous fish in Wallace, Bear Head Creek, or the 

New River downstream of Wallace Creek 

a Terrestrial areas utilized for breeding by large or dense aggregations of animals - A 

study of the terrestrial species was not conducted at OU No. 2. As discussed in the 

Regional Ecology section of this report several large terrestrial species inhabit MCB 
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Camp Lejeune. Therefore, there is the potential for breeding by large aggregations of 

animals. It should be noted that because of the frequent military activity on the land, 

and the fences around Lot 203 and Lot 201, the potential for breeding by terrestrial 

species on OU No. 2 may be limited. 

l National river reach designated as Recreational - Wallace Creek, Bear Head Creek, or 

the New River downstream of Wallace Creek are not designated as National 

Recreational Rivers (NPS, 1990,1993). 

l Federal designated Scenic or Wild River - Wallace Creek, Bear Head Creek, or the 

New River downstream of Wallace Creek are not Federally designated Scenic or Wild 

Rivers (NPS, 1990,1993). 

a State land designated for wildlife or game management - OU No. 2 is not located 

within a State game land (NCWRC, 1992). 

l State designated Scenic or Wild River - Wallace Creek, Bear Head Creek, or the New 

River downstream of Wallace Creek are not State designated Scenic or Wild Rivers 

(NCMFC, 1992). 

l State designated Natural Area - OU No. 2 is not located within a State designated 

Natural Area or Area of Significant Value (LeBlond, 1991). 

l State designated areas for protection or maintenance of aquatic life - No areas within 

the boundaries of OU No. 2 are designated as primary nursery areas or are unique or 

special waters of exceptional state or national recreational or ecological significance 

which require special protection to maintain existing uses (NCDEHNR, 1992b). 

l Areas of Significant Value - OU No. 2 is not located within a State Area of Significant 

Value (LeBlond, 1991). 

l State Registered Natural Resource Area - The Wallace Creek Natural Resource Area 

is located upstream of OU No.2. 
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2.4 Remedial Investigations 

The RI involved four environmental areas; Soil Investigation, Groundwater Investigation, 

Surface Water/Sediment Investigation, and Ecological Investigation. A summary of the 

results of the soil and groundwater investigations conducted at OU No. 2 is presented in this 

section of the report; detailed descriptions of these studies as well as the complete results can 

be found in the RI Report for OU No. 2 (Baker, 1993). The surface water and sediment 

investigations are discussed in Section 3.0 (Surface Water/Sediment Sampling) of this report 

while the ecological investigation is discussed in Section 4.0 (Ecological Investigation) of this 

report. 

2.4.1 Source Identification 

The remedial investigations concluded that. organic and inorganic contamination was present 

in soil, groundwater, surface water, and sediments at OU No. 2. The data collected suggest 

that multiple sources have contributed to contaminating all the media. The following 

discussion identifies potential sources of contamination with each site. 

2.4.1.1 Potential Sources of Contamination at Sites 6 and 82 

Within Sites 6 and 82, numerous sources of contamination may exist including surficial and 

buried drums, miscellaneous size containers, surface spills, and routine spraying activities 

(pesticides). 

Drums and other miscellaneous size containers were observed throughout Sites 6 and 82 

including south of Bear Head Creek, north and east of Lot 201, within Lot 203, the ravine, and 

wooded areas north of Lot 203 (Site 82). Some of the drums were labeled as lubricating oils, 

pesticides (ravine area), or paint solvents. It was also reported (Memo: 12 January 1989) that 

drums may have been buried within Lot 203 although test pit excavations revealed only a 

limited number of small (&gallon) canisters. Containers of paints, lubricating oils, and 

various solvents were observed in test pits trenched outside of Lot 203 (wooded area between 

Lots 201 and 203). Unidentified pits such as these may exist throughout the wooded areas. 

Surface spills of hazardous materials were not reported at Site 6 but some these materials are 

known to have existed on site (e.g., Lot 203). 
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Most of the groundwater contamination identified in the southeast portion of Site 82 appears 

to be centered in the vicinity of one well. The source of this contamination may be related to 

buried drums or containers in the area. Numerous apparently empty containers were 

identified on the surface in this area. Additional investigative activities may be needed to 

further evaluate this area. 

The ravine is a potential source of contamination at Site 6. The ravine is filled with debris 

such as drums and five-gallon containers of unknown material, weathered battery packs, 

spent shell casings, and miscellaneous refuse (mainly demolition debris). It is unknown what 

materials, if any, underlie this surface debris. Trenching may be required in the ravine to 

further evaluate this potential source. 

Several other contaminated areas within Site 6 were identified including Lot 201 and the 

wooded areas north and east of Lot 201. Within Lot 201, the sources of contamination appear 

to be related to current (i.e., storage of vehicles and pesticide spraying) and former site 

activities (PCBs and pesticide storage areas). Pesticides are very prevalent in surface soil at 

Lot 201. 

2.4.1.2 Potential Sources of Contamination at Site 9 

Investigation results indicate that the environmental contamination at Site 9 is minimal. The 

potential sources of contamination, although minimal, include the aboveground storage tanks 

and fire-fighting training pit (Volatile Organic Compounds (VOCs) and Semivolatile Organic 

Compounds (SVOCs), and spraying of pesticides on the surface). Overall, the site poses little 

risk to human health. 

2.4.2 Overview of Results and Extent of Contamination 

TCL organic and TAL inorganic contamination identified at OU No. 2 appears to have 

resulted from past disposal practices and recent site activities, The data suggest that these 

occurrences have impacted soil, groundwater, sediment, and surface water at OU No. 2. 

Contaminant distribution patterns at Site 82 for all of the media suggest that there is a 

significant source of groundwater contamination which appears to be located in the wooded 

area north of Lot 203. The nature and extent of this source, however, have not been fully 

evaluated. Moreover, many other sources of contamination also exist (e.g., the ravine Site 61, 

which have contributed to the overall environmental contamination. 
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Migration of contaminants, especially TCL organics, have resulted in widespread 

environmental contamination at the northern end of Site 6 and in Site 82. The data suggest 

that the primary contaminant plume (e.g., solvents, lubricating oils, etc.) is migrating away 

from the wooded area north of Lot 203 and toward Wallace Creek. TCL organics are 

contaminating the surface water and sediments of Wallace Creek. Migration of contaminants 

from the ravine area also appears to be contaminating Wallace Creek. Moreover, TAL 

inorganic contamination (potential source appears to be numerous battery packs) appears to 

be migrating from the ravine to Wallace Creek. 

Other source areas within Sites 6 and 82 have been identified. The contaminant magnitude at 

these other areas is not as significant, however, as the primary occurrence at Site 82. These 

impacted areas appear to be isolated and not widespread. The sources of the contamination 

within these areas may be the result of small disposal pits or spills from drums. 

2.4.3 Soil Investigation 

The surface soil samples were analyzed for Target Compound List (TCL) organics, and Target 

Analyte List (TAL) inorganics. A summary of the results of the soil investigation conducted at 

OU No.2 are included in this section. 

2.4.3.1 Site 9 

Surface soil (i.e., ground surface to g-inches) analytical results indicated the presence of TCL 

organics (including pesticides, volatiles, and semivolatiles), TAL inorganics (excluding 

cyanide), and total petroleum hydrocarbons (TPH). The following paragraphs summarize the 

results of the sampling. 

Pesticides 4,4’-dichlorodiphenyl dichloroethylene (4,4’-DDE) and 4,4’-dichlorodiphenyl- 

trichloroethane (4,4’-DDT) were detected at five soil boring locations. Four Volatile Organic 

Compounds (VOCs) including acetone, l,l,l-Trichloroethane (TCA), Tetrachloroethene 

(PCE), and toluene were detected in the soil collected from two soil borings. 

Three Semi-Volatile Organic Compounds (SVOCs) including p_yrene, bis(2-ethylhexyl) 

phthalate, and benzo(b)fluoranthene were detected in soil samples collected from two soil 
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borings. The concentration ranges of the positively detected TCL organic compounds are as 

follows: 

Constituent 

4,4’-DDE 

4,4’-DDT 

Acetone 

l,l,l-TCA 

PCE 

Toluene 

Pyrene 

Bis(2-ethylhexyl) 

phthalate 

Benzo(b)fluoranthene 

Concentration 

Range (u&g) 

13 to 650 

3.35 to 570 

16 

1J. 

21 

2J 

59J 

715 

465 

J - Represents that the value is estimated either for a tentatively identified 

compound or when a compound is present but the value is below the contract 

required quantitation limit. 

Fifteen of the 23 TAL inorganics were detected in the surface soils. Antimony, arsenic, 

beryllium, cadmium, nickel, selenium, silver, and thallium were not detected in any of the 

surface soil samples. The concentration ranges of the positively detected TAL inorganics are 

as follows: 

Constituent 

Aluminum 

Barium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Concentration 

Range (ma/kg) 

1,510 to 4,510 

4.9JB to 8.9B 

179B to 47,100 

1.7B to 5.1 

0.5JB to 0.85JB 

0.93JB to 2.3JB 

813 to 1,260 

4.1 to 25.7 

64B to 811B 
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Manganese 4.1 to 14.7 

Mercury 0.02B to 0.03B 

Potassium 206JB to 152B 

Sodium 106JB 

Vanadium 

Zinc 

2.7JB to 4.8B 

6.8 to 18.1 

B - Represents that the value is above the instrument detection limit but is below 

the contract required quantitation limit. 

2.4.3.2 Site 6 (Lot 201) 

TCL organic and TAL inorganic chemicals were detected in the surface soil samples collected 

from Lot 201. of the organics detected at the site, six were pesticides, two were PCBs, three 

were VOCs and twelve were SVOCs. The concentration ranges of the positively detected TCL 

organics are as follows: 

Constituent 

Dieldrin 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Alpha chlordane 

Gamma chlordane 

PCB-1248 

PCB-1260 

Methylene chloride 

Acetone 

l,l,l-TCA 

1,4-Dichlorobenzene 

Phenantbrene 

Di-n-butyl phthalate 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Concentration 

Range (u&g) 

5.65 to 4.6 

4J to 17,000J 

0.98J to 180,OOOJ 

35 to 1,200,OOO 

8.9 

85 

1,800 

315 to 365 

45 

75 to 375 

2Jto42 

375 to 385 

365 

895 

435 to 945 

385 to 99J 

475 



Chrysene 395 to 885 

Bis(Z-ethylhexyl)phthalate 68J to3105 

Di-n-octyl phthalate 445 

Benzo(b)fluoranthene 61J to 160J 

Benzo(k)fluoranthene 465 

Benzo(a)pyrene 78J 

Nineteen of the 23 TAL inorganics were detected in the surface soils. Antimony, mercury, 

silver, and thallium were not detected in any of the surface soil samples. The concentration 

ranges of the positively detected TAL inorganics are as follows: 

Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

Concentration 

Range (m&g) 

245 to 5,520 

0.91B to 9.75 

3.5JB to 16.5B 

0.22B 

0.51JB to 1.55 

402B to 286,000 

3.5 to 21.6 

1.3JB 

0.75JB to 27.8 

238 to 4,260 

1J to 78 

26B to 3,980 

4.25 to 204J 

3.7B to 6.4JB 

30.6JB to 567B 

2.w 

41.6JB to 312JB 

L.6B to 18.3 

4.6 to 1355 
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2.4.3.3 Site 6 (Lot 203) 

TCL organic and TAL inorganic chemicals were detected in the surface soil samples collected 

at Lot 293. The TCL organics detected at the site included eight pesticides, three PCBs, three 

VOCs, and 23 SVOCs. The concentration ranges of the positively detected TCL organics are as 

follows: 

Concentration 

Constituent Barwe (w/k& 

Dieldrin 3.65 to 27OJ 

4,4*-DDE 3.85 to 2,100 

Endrin 21 to 1305 

Endosulfan II 4.4J 

4,4’-DDD 4.55 to 1805 

4,4’-DDT 3.4J to 1,500J 

Alpha chlordane 2.35 to 725 

Gamma chlordane 16OJ 

PCB-1248 5805 

PCB-1254 21oOJ 

PCB-1260 175 to 42,000J 

Acetone 4Jto15 

l,l,l-TCA 2Jto15 

Toluene 75 

1,4-Dichlorobenzene 34J to 16OJ 

1,2-Dichlorobenzene 16OJ 

Napthalene 1,400J 

2-Methylnaphthalene 3,lOOJ 

Acenaphthene 2505 to 9,500J 

Dibenzofuran 1405 to 890J 

Fluorene 2205 to 940J 

Pentachlorophenol 520 

Phenanthrene 60J to 2,000 

Anthracene 555 to 440J 

Fluoranthene 395 to 2,300 

Carbazole 3905 to 91OJ 

Pyrene 42.J to 2,800 

Butyl benzyl phthalate 835 

2-19 



3,3-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethylhexyl)phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

fndeno(l,2,3-cdjpyrene 

Benzo(g,h,i)perylene 

540 

475 to 1,600 

505 to 1,300 

52J to 1,300 

8&J to 2,700 

305 to 1,100 

495 to 1,800 

425 to 1,000 

415 to l,OOOJ 

Twenty of the 23 TAL inorganics were detected in the surface soils at Lot 203. Selenium, 

silver, and thallium were not detected in any of the surface soil samples. The concentration 

ranges of the positively detected TAL inorganics are as follows: 

Constituent 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

Concentration 

Range (m&g1 

495 to 4,170 

13.55 to 51.2 

0.39B to 4.9 

2.7JB to 47.8 

0.21B 

0.48JB to 9.3 

44.4B to 92,100 

l.lB to 25.2 

0.39JB to 2.2B 

1JB to 75 

241 to 12,900 

4.1 to 4,OlOJ 

12B to 1,680 

1.9JB to 182 

0.03B to 1.1 

l.BJB to 13.2 

27.7JB to 195B 

9.2B to 460JB 

l.lB to 8.2JB 

l.lB to 604 
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2.4.3.4 Sites 6 (Wooded and Ravine Areas) and 82 

TCL organ& and TAL inorganics were detected in the surface soil samples collected at Sites 6 

and 82. Samples collected from the ravine are also discussed in Section 3.4 (Sediment 

Investigation). 

TCL organics detected at the site included six pesticides and one PCB. Eleven VOCs including 

methylene chloride, bromomethane, acetone, 1,2-dichloroethene, PCE, l,l,l-TCA, 

trichloroethene (TCE), benzene, 1,1,2,2-tetrachloroethene, toluene, and styrene were detected 

at Site 6 in the surface soil samples. Twenty-five SVOCs were also detected in the soil 

samples. The concentration ranges of the positively detected TCL organics are as follows: 

Constituent 

Dieldrin 

4,4’-DDE 

Endrin 

4,4’-DDD 

4,4’-DDT 

Alpha chlordane 

PCB-1260 

Chloromethane 

Bromomethane 

Acetone 

1,2-Dichloroethane 

l,l,l-TCA 

TCE 

Benzene 

PCE 

1,1,2,2-Tetrachloroethene 

Toluene 

Styrene 

Phenol 

1,4-Dichlorobenzene 

4-Methylphenol 

Concentration 

Range (ugkl 

4.6 to 875 

2.W to 4,200 

5.65 to 2,4OJ 

1OJ to 12,000 

3.4J to 400 

3.65 

285 to 26,000J 

6205 to 9,800 

6703 to 3,700J 

5Jto14-J 

1,500J 

1JtoW 

4,600 

8505 

2,600J to 7,OOOJ 

55,000 

1205 

25 

375 to 160J 

395 to 745 

1205 
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Napthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Carbazole 

Pyrene 

Butyl benzyl phthalate 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethylhexyllphthalate 

Di-n-octyl phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzotalpyrene 

Indeno(l,2,8cd)pyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

715 to 1405 

42J 

84-J 

365 to 370 

82J to 120J 

1305 to 2005 

465 to 1,500 

415 to 26OJ 

40J to 2,000J 

735 to 19OJ 

725 to 2,700 

1405 

395 to 2,200 

44J to 1,600 

355 to 3203 

405 

545 to 2,200 

255 to 490 

405 to 1,500 

455 to 1,300 

435 to 380J 

4oJ to 1,300J 

All 23 of the TAL inorganics were found at the sites. The concentration ranges of the 

positively detected TAL inorganics are as follows: 

Constituent 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Concentration 

Range (mm 

1775 to 19,200J 

3.5J-B to 13.2JB 

0.49B to 26.3 

l.lJB to 1,410 

0.06B to 2.2 

0.4JB to 51.9 

59.6B to 174,000J 

0.72B to 54.6 
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Cobalt 

Copper 

IrOIl 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

0.34B to 13.7 

0.39JB to 348 

113 to 149,000 

2 to 1710 

12.3B to 2,580J 

l.lJB to 700 

0.02B to 3.9 

1.7B to 79.4 

15JB to 2,560 

0.9 to 5.8 

0.47JB to 0.49JB 

9.6JB to 809JB 

0.35B to 0.57JB 

0.36JB to 35.7 

1.6B to 16,600 

2.4.4 Groundwater Investigation 

Organic and inorganic contamination identified at OU No. 2 appears to have resulted from 

past disposal practices and recent site activities. The data suggest that these occurrences have 

impacted soil, groundwater, sediment, and surface water, in particular at Sites 6 and 82. 

Contaminant distribution patterns at Sites 6 and 82 for all of the media suggest that there is a 

significant source of contamination (i.e., TCL organic) present which appears to be located in 

the wooded area north of Lot 203. The nature and extent of this source, however, have not 

been fully evaluated. Moreover, many other sources of contamination also exist (e.g., the 

ravine, Site 6) which have contributed to the overall environmental impact. 

Migration of contaminants, especially TCL organics, has resulted in wide spread 

environmental impact at Site 82. The data suggest that a pri&ry contaminant plume (i.e., 

chlorinated hydrocarbons) is migrating away from the wooded area north of Lot 203 toward 

Wallace Creek. TCL organic contaminants are impacting the surface water and sediments of 

Wallace Creek. Migration of contaminants from the ravine (Site 6) area also appears to be 

impacting Wallace Creek. Moreover, TAL inorganic contamination (the potential source 

appears to be numerous battery packs) also appears to be migrating from the ravine. 
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Other source areas within Site 6 have been identified. The contaminant magnitude at these 

other areas of concern is not as significant, however, as the primary occurrence at Site 82. 

These impacted areas appear to be isolated and not widespread. The sources of the 

contamination within these areas may be the result of small disposal pits or spills from drums. 
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3.0 SURFACE WATER/SEDIMENT INVESTIGATION 

This section discusses the surface water and sediment investigations conducted at OU NO. 2. 

Included in this section are the sampling methodologies, procedures, locations, and results of 

the surface water and sediment sampling. 

3.1 Surface Water and Sediment Sampling Methodology 

Surface water and sediment sampling was conducted to determine if contamination 

attributable to OU No. 2 exists in Wallace Creek, Bear Head Creek, or the ravine which had 

an intermittent tributary to Wallace Creek. Surface water samples were collected at twenty- 

four stations at OU No. 2, while sediment samples were collected at twenty-six stations (see 

Figure 3-l). The majority of the samples were collected from August 22 to August 30, 1992, 

with one sample collected on October 23,1992 due to site access problems. 

The following information from each station was recorded in the field logbook 

0 

0 

0 

0 

a 

0 

0 

0 

a 

0 

Project location, date and time 

Weather 

Sample location number and identification number 

Flow conditions (i.e., high, low, in flood, etc.) 

On-site water quality measurements 

Visual description of water (i.e., clear, cloudy, muddy, etc.) 

Description of biotic community (i.e., flora, fauna, etc.) 

Sketch of sampling location including boundaries of the water body, sample location 

(and depth), relative position with respect to the site, location of wood identifier stake 

Names of sampling personnel 

Sampling technique, procedure, and equipment used 

The on-site water quality measurements consisted of temperature, pH, specific conductance, 

salinity, and dissolved oxygen. These measurements were collected immediately following 

sample collection. 



3.1.1 Surface Water 

The following sections describe the stations where surface water samples were collected and 

the procedures used for collecting the samples. 

3.1.1.1 Station Locations 

Forty-eight surface water samples were collected from twenty-four stations at OU No. 2 (see 

Figure 3-1 for station locations). Twenty-eight samples (eleven stations) were collected from 

Wallace Creek, fourteen samples (seven stations) were collected from Bear Head Creek, and 

six samples (six stations) were collected from the ravine (two other ravine sampling stations 

were dry at the time samples were collected). Tables 3-1,3-2 and 3-3 contain a summary of the 

station numbers and locations, and sample numbers for the surface water samples collected at 

those stations. 

The surface water sample numbers were designated as 6-WC”X”-SW-OGB; the 6 indicates that 

the samples were collected at OU No. 2, WC stands for Wallace Creek (BH stands for Bear 

Head Creek and RV stands for the ravine), “X” stands for the station number, SW stands for 

surface water, 06 stands for a sample collected at the surface (312 stands for a sample collected 

at the surface water/sediment interface), and B stands for a sample collected at the creek bank 

(M stands for a sample collected in the middle of the creek). 

3.1.1.2 Samnling Procedures 

At stations where the water was more than three feet deep, samples were collected at the 

surface by dipping the sample bottles directly into the water and at one foot above the 

sediment by using a kemmerer sampler. To determine the designated depth, a marked 

weighted line was lowered into the water with the depth to the sediments recorded. At 

stations where the water was less than three feet deep, samples were collected at the 

approximate vertical mid-point by dipping the sample bottles directly into the water. 

Care was taken when collecting samples for analysis of VOCs to avoid excessive agitation that 

could result in loss of VOCs. Samples for the VOC analysis were collected prior to the 

collection of the samples for analysis of the other parameters. 
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The samples were collected in clean containers provided by the analytical laboratory. 

Sampling personnel wore clean PVC gloves at each sampling station. For those sample bottles 

already containing preservative (e.g., sulfuric acid), the water was collected in a clean 

container and then slowly poured into the sample bottle. All sample containers not containing 

preservative were rinsed at least once with the sample water prior to sample collection. 

The downstream water samples were collected first, with subsequent samples taken while 

moving upstream. Any sediment or biological samples were collected after the water samples 

were taken to minimize sediment resuspension that might contaminate the water samples. 

The sampling locations were marked by placing a wooden stake and bright colored flagging at 

the nearest bank or shore. The sample number was marked on the stake with indelible ink. 

Photographs were taken to document the physical and biological characteristics of the 

sampling location. 

3.1.2 Sediment 

The following sections describe the stations where sediment samples were collected and the 

procedures used for collecting the samples. 

3.1.2.1 Station Locations 

Sixty-three sediment samples were collected from twenty-six stations at OU No. 2 (see Figure 

3-1 for station locations); thirty-two samples (eleven stations) were located in Wallace Creek, 

twenty samples (seven stations) were located in Bear Head Creek, and eleven samples (eight 

stations) were located in the ravine. Tables 3-1,3-2 and 3-3 contain a summary of the station 

numbers and locations, and sample numbers for the sediment samples collected at those 

stations. 

The sediment sample numbers were designated as 6-WC”X”-SD-OGB; the 6 indicates that the 

samples were collected at OU No. 2, WC stands for Wallace Creek (BH stands for Bear Head 

Creek and RV stands for the ravine), “X” stands for the station number, SD stands for 

sediment, 06 stands for a sample collected from the top six inches of the sediment (612 stands 

for a sample collected from six to twelve inches of the sediment), and B stands for a sample 

collected at the creek bank (M stands for a sample collected in the middle of the creek). 
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3.1.2.2 Sampling Procedures 

At each station, sediment samples were collected at the surface (O-6 inches) and at depth (6-12 

inches) using a stainless steel hand-held coring instrument. A new disposable clear plastic 

liner tube, fitted with a disposable eggshell catcher to prevent sample loss, was used at each 

station. 

The coring device was pushed into the sediments to a maximum depth of fifteen to twenty 

inches, or until refusal. The liner was removed from the sampler and the sediments were 

extruded into the appropriate sample jars using a decontaminated extruder. The liners were 

not cut in half as stated in the work plan because the plastic shavings may have contaminated 

the sediments. 

3.2 Surface Water and Sediment Sampliw Results 

Surface water and sediment samples were collected from three areas at OU No. 2: Wallace 

Creek north of Site 82, Bear Head Creek south of site Site 6, and the ravine located on the 

northern portion of Site 6 (see Figure 3-l). Water quality measurements were conducted at 

each station using field instruments. Appendix C contains the field data sheets for the surface 

water and sediment samples. 

3.2.1 Field Measurements 

During the collection of the surface water and sediment samples, water quality measurements 

(i.e., salinity, conductivity, dissolved oxygen, and pH) were conducted using field instruments. 

Table 3-4 summarizes these measurements. 

A salt wedge was observed at Stations 6-WCO7,6-WCO8,6-WCO9, 6-WClO, 6-WCll, and 6- 

BH07 with the salinity of the overlying water (freshwater) ranging from 0.0 to 4.0 parts per 

thousand (ppt), and the salinity of the bottom water (saltwater) ranging from 6.0 to 8.5 ppt. 

The dissolved oxygen followed a similar trend at these stations ranging from 2.2 mg/l to 5.8 

mg/l at the surface and 0.15 mg/l and 0.3 mg/l at the bottom of the salt wedge. Conductivity at 

these stations ranged from 300 to 7,000 microhms/cm at the surface and 500 to 14,000 

microhms/cm at the bottom, and the pH ranged from 6.0 to 6.8 standard units (S.U.). 
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Salinity concentrations at the other stations was. non-detectable, and conductivity 

concentrations ranged from 30 to 420 microhms/cm. Dissolved oxygen concentrations at the 

other stations ranged from 4.6 to 7.7 mg/l and pH values ranged from 3.9 to 6.8 S.U. 

3.2.2 Surface Water 

Surface water samples were collected at OU No. 2 in Wallace Creek, Bear Head Creek, and the 

ravine (see Figure 3-l). This sampling was performed to determine the extent of 

contamination in the surface water due to past disposal activities at OU No. 2. The extent of 

contamination is discussed in Section 3.3 of this report. In addition, potential source areas are 

discussed in Section 2.2 of this report. The surface water sampling activities are described in 

Section 3.1.1. 

At some of the mid-creek stations, samples were not collected due to depth of water and 

restricted boat access. The bank samples from these stations were collected from shore, 

however, the middle stations samples could not be reached. Tables 3-1, 3-2 and 3-3 explain 

why samples were not collected at some of the stations. 

3.2.2.1 Wallace Creek 

TCL organic and TAL inorganic chemicals were detected in several surface water samples 

collected from Wallace Creek (see Tables 3-5 and 3-6). The data and frequency tables are 

provided in Appendix D. Of the TCL organics that were detected in Wallace Creek, six were 

VOCs (vinyl chloride, acetone, 1,2,-dichloroethene, TCE, PCE, and toluene) and two were 

SVOCs (2,4,6,-trichlorophenol and bis(2-ethylhexyl)phthalateI. Pesticides and PCBs were not 

detected in any of the samples. The concentration ranges of the positively detected TCL 

organics and the sample number with the maximum are as follows: 

Constituent 

Acetone 

1,2,-dichloroethene 

PCE 

TCE 

Toluene 

Vinyl chloride 

2,4,6-Trichlorophenol 

Sample 
Number 

WC09-SW-312M 

WC07-SW-06B 
WCOII-SW-06M 

WC07-SW-06M 

WC07-SW-06B 

WC07-SW-06B 

WClO-SW-06M 

Concentration 

Range (ug/l) 
4J to 9005 

2.05 to 85 

LOJ to 4.05 

3Jto98 

1J to 35 

6.OJ 

1J 
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Bis(2-ethylhexyl) 

phthalate 

WCll-SW-312M 1J to2J 

Nineteen of the 24 TAL inorganics were detected in the samples. Antimony, beryllium, 

cyanide, selenium, and thallium were not detected’ in any of the samples. The positively 

detected TAL inorganics, and the sample number with the maximum detection are as follows: 

Constituent 

Aluminum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Vanadium 

Zinc 

Sample Concentration 

Number Range h&l) 

WCOl-SW-06B 4805 to 1,350 

WCOS-SW-06B 3.7B 

WC05SW-06M 16JB to 22.6B 

WC-07-SW-312M 3.2JB to 17.4J 

WCll-SW-312M 3,640B to 64,100 

WC05-SW-312M 4.9B 

WC05-SW-312M 2.9B 

WCll-SW-312M 3B to 209 

WC01 -SW-06B 477 to 1,050 

WC03-SW-312M 1.2B to 10.4 

WCll-SW-312M 632B to 174,000 

WCll-SW-312M 8.2JB to 255 

WCll-SW-312M 0.24B to 0.52 

WC03-SW-312M 102 to 1,380 

WCll-SW-312M 341B to 1,620,OOO 

WC08-SW-312M 2.6B 

WCOl-SW-06B 1.9JB to 3.358 

WC03-SW-312M 7.3B to 111 

3.2.2.2 Bear Head Creek 

TCL organics and TAL inorganics were detected in several surface water samples collected 

from Bear Head Creek (Tables 3-7 and 3-8). The data and frequency tables are provided in 

Appendix D. Two SVOCs (diethyl phthalate and bis (2-ethylhexyl) phthalate were positively 

detected in these samples. No VOCs, pesticides, or PCBs were detected in any of the samples. 

The concentration ranges and the sample number with the maximum detection are as follows: 
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Constituent 

Diethyl phthalate 

Bis(2-ethylhexyl) 

phthalate 

Sample Concentration 

Number Range (w/l) 

BH07-SW-312M 25 

BHO&SW-06B ” 1J to 25 

Sixteen of the 24 TAL inorganics were detected in the samples. Antimony, arsenic, beryllium, 

cadmium, cobalt, cyanide, selenium, and thallium were not detected in any of the samples. 

The concentration ranges of the positively detected TAL inorganic compounds, and the sample 

number with the maximum detection are as follows: 

Sample Concentration 

Constituent Number Range (udl) 

Aluminum BHOS-SW-06M 334 to 2,700 

Barium BHO&SW-06M 13.4B to 36B 

Calcium BH07-SW-312M 600B to 54,900 

Chromium BHOS-SW-06M 4.4B to 8.OB 

Copper BH07-SW-312M 4B to 55.8 

Iron BH05-SW-06M 501 to 6,200 

Lead BHObSW-06M 1.5JB to 8.2 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

3.2.2.3 Ravine 

BH07-SW-312M 

BH05-SW-06M 

BH07-SW-312M 

BH07-SW-312M 

BH07-SW-312M 

BH07-SW-06B 

BH07-SW-3 12M 

BH03-SW-06M 

BH07-SW-312M 

588B to 13,600 

6.2B to 65 

0.05B to 0.34 

8.OJB to 244 

685B to 49,000 

2.1B to 3.6B 

4,310JB to 1,260,OOO 

2JB to 3JB 

6.2B to 30.7 

TCL organics and TAL inorganics were detected in several surface water samples from the 

ravine (Tables 3-9 and 3-10). The data and frequency tables are provided in Appendix D. 

Acetone (140 ug/l in sample RV5-SW-06) was the only TCL organic compound that was 

positively detected in these samples. 
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Seventeen of the 24 TAL inorganics were detected in the samples. Antimony, beryllium, 

cyanide, nickel, mercury, selenium, and thallium were not detected in any of the samples. The 

concentration ranges of the positively detected TAL inorganics, and the sample number with 

the maximum detection are as follows: 

Sample Concentration 

Constituent Number Ranve (ug/Q 

Aluminum RVZSW-06 119B to 613 

Arsenic RV8-SW-06 2.2B to 10.5 

Barium RV2-SW-06 37.1JB to 91B 

Cadmium RV!5-SW-06 3.7JB to 4.3JB 

Calcium RV2-SW-06 12,300 to 102,000 

Chromium RV7-SW-06 4.2B to 6.5B 

Cobalt RVSSW-06 2.3B 

Copper RV5-SW-06 4.7B to 9JB 

Iron RV8-SW-06 1275 to 9,600 

Lead RV8-SW-06 1.9B to 12.2 

Magnesium RVZSW-06 1,200B to 7,100 

Manganese RV5-SW-06 38.65 to 597 

Potassium RVZSW-06 393B to 2,910B 

Silver RV6-SW-06 2.9B to 67.6 

Sodium RV8-SW-06 2,860JB to 8,960 

Vanadium RV8-SW-06 6.2B 

Zinc RV6-SW-06 72.7 to 495 

3.2.3 Sediments 

Sediment samples were collected at OU No. 2 in Wallace Creek, Bear Head Creek, and the 

Ravine (see Figure 3-l). This sampling was performed to determine the extent of 

contamination in the sediments due to past disposal activities at OU No. 2. The sediment 

sampling activities are described in Section 3.1.2. 

Some of the samples could not be collected due to sampler refusal, boat access (which required 

samples to be collected from the shore), and flocculant sediments that would not remain in the 

sampler. Tables 3-1, 3-2 and 3-3 explain why samples were not collected at some of the 

stations. 

3-8 



3.2.3.1 Wallace Creek 

TCL organics and TAL inorganics were detected in sediment samples collected in Wallace 

Creek (see Tables 3-11 and 3-12). The data and frequency tables are provided in Appendix E. 

The following paragraphs summarize the results of the sediment investigation. 

Pesticides 4,4’-DDE, 4,4’-DDT, 4,4’-DDD, and dieldrin were detected at seven sediment sample 

locations. PCB-1260 was detected at seven sediment locations. 

The following VOC’s were detected at all eleven sediment locations: methylene chloride, 

acetone, carbon disulfide, 2-butanone, 1,2,-dichloroethene, TCE, toluene, and total xylenes. 

The following SVOCs were detected in a few of the sediment samples: phenol, diethyl 

phthalate, phenanthrene, fluoranthene, butyl benzyl phthalate, benzo(a)anthracene, 

chrysene, bis(2-ethylhexyl) phthalate, pyrene, benzo(b)fluoranthene, benzo(a)pyrene, and 

benzo(k)fluoranthene. The concentration ranges of the positively detected TCL organics and 

the sample number with the maximum detection are as follows: 

Constituent 

Dieldrin 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

PCB-1260 

Methylene chloride 

Acetone 

Carbon Disulfide 

1,2-Dichloroethene 

2Butanone 

TCE 

Toluene 

Total xylenes 

Phenol 

Diethyl phthalate 

Phenantbrene 

Flouranthene 

Sample Concentration 

Number Range b&kg) 

WCOl-SD-612D 4.85 

WC09-SD-612M 5.9 to 8.3 

WCO&SD-06M 7.4J to 2oOJ 

WCO&SD-06M 2005 to 1,200J 

WCO&SD-06M 

2WC03-SD-612B 

WC09-SD-612B 

WClO-SD-612M 

WCOII-SD-06B 

WC09-SD-612B 

WC02-SD-06B 

WCOG-SD-06M 

WC03-SD-06M 

WCOG-SD-06B 

WCOG-SD-06B 

WC08-SD-612M 

WC08-SD-06B 

315 to 2,100J 

6J to 9lOJ 

26 to 24,000J 

wto24J 

315 

215 to 9,300 

75 to 23 

4Jt.055 

26 to 12OJ 

1205 to 19OJ 

1205 to 530J 

765 

94J to 7605 
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Pyrene 

Butyl benzyl phthalate 

Benzo(a)anthracene 

Chrysene 

Bis(2-ethylhexyl) 

phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

WC08SD-06B 95J to 8105 

WCO’?-SD-06B 2005 to 9205 

WCOS-SD-06B 675 to 2105 

WC08-SD-06B 74J to 2305 

WCll-SD-06B 960J 

WCOS-SD-06B 

WCOS-SD-06B 

WCOS-SD-06B 

4J to 4205 

675 to 1405 

635 to 1,600 

Eighteen of 24 TAL inorganics were detected in these sediment samples. Antimony, 

cadmium, cyanide, mercury, selenium, and thallium were not detected in any of the samples. 

The concentration ranges of the positively detected TAL inorganics, and the sample number 

with the maximum detection are as follows: 

Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

Sample 

Number 

WClO-SD-06M 

WCOSSD812M 

WCOS-SD-612M 

WC0’7-SD-06B 

WC04-SD-06M 

WClO-SD-06M 

WCOS-SD-06M 

WC-08SD-06M 

WCOS-SD-06M 

WCOS-SD-06M 

WCll-SD-06M 

WCOS-SD-06M 

WClO-SD-06M 

WClO-SD-06M 

WCOB-SD-06M 

WCll-SD-06B 

WClO-SD-06M 

WCOS-SD-06B 

Concentration 

Range (mdkgj 

539 to 25,400 

l.OB to 10.2 

2.5JB to 110 

0.07B to 0.78B 

242B to 90,OOOJ 

1.2B to 28.5 

06JB to 3.3JB 

0.43JB to 53,200 

390 to 14,600 

1.5 to 3145 

50.5B to 9840 

3.1 to 50.2 

2.7JB to 10.7JB 

38.5JB to 2,200B 

7.3 

224JB to 18,300 

0.82JB to 45.55 

6.2 to 388 
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3.2.3.2 Bear Head Creek 

TCL organics and TAL inorganics were detected in sediment samples collected in Bear Head 

Creek (see Tables 3-13 and 3-14). The data and frequency tables are provided in Appendix E. 

The following paragraphs summarize the results of the sediment investigation. 

Pesticides, PCBs, VOCs, and SVOCs were all detected in some of the sediment samples taken 

in Bear Head Creek. The pesticides 4,4’-DDE, 4,4’-DDT, 4,4’-DDD, and alpha chlordane were 

detected at five sediment stations. PCB-1260 was detected at four sediment stations. 

Several VOCs were detected at all seven sediment locations including methylene chloride, 

acetone, PCE, 2-butanone, TCE, benzene, ethlybenzene, and total xylenes. The following 

SVOCs were detected in several samples: 1,4-dichlorobenzene, pyrene, benzo(b)fluoranthene, 

benzo(a)pyrene, and indeno(l,2,&cd)pyrene. The concentration ranges of the positively 

detected TCL organics and the sample number with the maximum detection are as follows: 

Constituent 

4,4’-DDE 

4,4’-DDD 
4,4’-DDT 

Alpha chlordane 

PCB-1260 

Methylene chloride 

Acetone 
2-Butanone 

TCE 

Benzene 

PCE 

Et hylbenzene 

Total Xylenes 

1,4-Dichlorobenzene 

Pyrene 

Benzo(b)fluoranthene 

Benzo(alpyrene 

Indeno(l,2,3-cd)pyrene 

Sample 

Number 

BHOG-SD-OGB 

BH04-SD-612M 

BH04-SD-612M 

BHOG-SD-06B 

BH04-SD-612M 

BH03-SD-612M 

BH06SD-06B 

BHObSD-06B 

BHO’I-SD-06M 

BHOl-SD-06B 

BH03-SD-06B 

BH07-SD-06M 

BH07-SD-06M 

BH07-SD-06M 

BHOG-SD-06B 

BHOG-SD-06B 

BHOG-SD-06B 

BH04-SD-06B 

Concentration 

Range (w/kg) 

5.7 to 68 

8.4J to 220J 

6.6J to 385 

145 
51 to 3705 

2J to 75 

34 to 9,900J 

35 to 2,600 

5J to 150 

55 

35 

575 

35 to 380 

3405 to 370J 

60J to 76J 

96J 

935 to 640 

40J 
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TAL inorganics were detected in all 20 of the sediment samples collected from Bear Head 

Creek. Eighteen of 24 TAL inorganics were detected in these sediment samples. Antimony, 

cyanide, mercury, nickel, silver, and thallium were not detected in any of the samples. The 

concentration ranges of the positively detected TAL inorganic compounds, and the sample 

number with the maximum detection are as follows: 

Sample Concentration 

Constituent Number 

Aluminum BHOII-SD-06M 

Arsenic BH07-SD-06B 

Barium BH03-SD-612M 

Beryllium BH03-SD-612B 

Cadmium BH07-SD-06M 

Calcium BHO4-SD-06B 

Chromium BHO’I-SD-06M 

Cobalt BH07-SD-06M 

Copper BHOII-SD-06B 

Iron BH07-SD-06 

Lead BH07-SD-06M 

Magnesium BHO’I-SD-06M 

Manganese BH07-SD-06M 

Potassium BH07-SD-06B 

Selenium BH02-SD-612M 

Sodium BH07-SD-06B 

Vanadium BH07-SD-06M 

Zinc BHO’I-SD-06M 

Range (rndk& 

465 to 22,lOOJ 

0.54B to 6.1JB 

7.7JB to 40.4B 

0.13B to 0.97B 

0.54JB to 4.7JB 

1,210 to 45,600 

2.3B to 16.4B 

1.7JB to 4B 

1.2JB to 28.1B 

442 to 17,lOOJ 

2.5 to 70.45 

57.6B to 10,500J 

3.85 to 48.6 

121B to 1,930B 

2.9 

86.5JB to 36,200J 

1.5JB to 54.1B 

6.4B to 82.4 

,- 
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3.2.3.3 Ravine 

TCL organics and TAL inorganics were detected in sediment samples collected from the ravine 

(see Tables 3-1.5 and 3-16). The data and frequency tables are provided in Appendix E. The 

following paragraphs summarize the results of the sediment investigation. 

Pesticides 4,4’-DDE, 4,4’-DDT, 4,4’-DDD, endrin, endrin aldehyde, and dieldrin were detected 

at all eight sediment locations. PCB-1260 was detected at five sediment locations. 

Two VOCs (acetone and 2-butanone) were detected at several sediment stations. Twenty 

different SVOCs were detected in sediment samples. The concentration ranges of the 

positively detected TCL organic compounds and the sample number with the maximum 

detection are as follows: 

Constituent 

Dieldrin 

4,4’-DDE 

Endrin 

4,4’-DDD 

4,4’-DDT 

Endrin Aldehyde 

PCB-1260 

Acetone 

2-Butanone 

Naphthalene 

2-Methylnaphthalene 

Acenaphthene 

Dibenzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-butyl phthalate 

Fluoranthene 

Carbazole 

Pyrene 

Sample 

Number 

RVl-SD-06 

RV2-SD-06 

RVl-SD-06 

RV2-SD-06 

RV3-SD-06 

RVl-SD-06 

RVl-SD-06 

RV4-SD-612 

RV4-SD-612 

RV2-SD-06 

RV2-SD-06 

RV2-SD-06 

RV2-SD-06 

RV2-SD-06 

RV2-SD-06 

RV2-SD-06 

RW-SD-612 

RV2-SD-06 

RV2-SD-06 

RV2-SD-06 

Concentration 

Range (d/kg) 

8.1J to 435 

235 to 1205 

5.15 

4.15 to 455 

14J to 2105 

7.8 

295 to 3605 

62 to 9,lOOJ 

2300 to 2,400J 

54J 

44J 

2205 

1lOJ 

2505 

505 to 1,600 

480 

525 

84J to 15005 

1705 

96J to 2,100 
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Benzotajanthracene 

Chrysene 

Bis(B-ethylhexyl) 

phthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cdjpyrene 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

RV2-SD-06 

RV2-SD-06 

RV3-SD-06 

RV2-SD-06 

RW-SD-06 

RV2-SD-06 

RV2-SD-06 

RV2-SD-06 

RV8-SD-06 

435 to 1,100 

595 to 1,100 

2005 

545 to 1,200 

440 

705 to 1,000 

575 to 710 

835 

575 to 680 

Nineteen of 24 TAL inorganics were detected in these samples. Antimony, cyanide, selenium, 

sodium, and thallium were not detected in any of the samples. The concentration ranges of the 

positively detected TAL inorganics and the sample number with the maximum detection are 

as follows: 

Constituent 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Vanadium 

Zinc 

Sample 

Number 

RVl-SD-06 

RVl-SD-06 

RVl-SD-06 

RV8-SD-06 

RVl-SD-06 

RV6-SD-06 

RVl-SD-06 

RVl-SD-06 

RVl-SD-06 

RVl-SD-06 

RV8-SD-06 

RVl-SD-06 

RVl-SD-06 

RVl-SD-06 

RVl-SD-06 

RVl-SD-06 

RV8-SD-06 

RVl-SD-06 

RVl-SD-06 

Concentration 

Range (m&kg) 

739 to 10,300 

0.61B to 4.3 

2.9JB to 61.5 

0.06B to 0.25B 

0.53JB to 5.95 

148B to 10,100 

2B to 17.7 

0.72B to 2.1JB 

2.6JB to 67.5 

420 to 7,590 

2.1B to 1055 

24.5B to 402B 

3.45 to 288 

0.03B to 0.75 

2.1B to 7.7JB 

29.5B to 361B 

0.56B to 1.2B 

1.2B to 19 

20.3 to 408 
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3.3 Extent of Contamination 

The following sections describe the extent of surface water and sediment contamination in 

Wallace Creek, Bear Head Creek, and the ravine. 

3.3.1. Surface Water 

The following discusses the extent of the contaminants detected in the surface water samples 

collected from Wallace Creek, Bear Head Creek, and the ravine. Several TCL organics and 

TAL inorganics were detected in samples collected from these areas. 

3.3.1.1 Wallace Creek 

VOCs and/or SVOCs were detected in Wallace Creek in sample stations 6-WC3 through 6- 

WCll. The VOCs were generally detected in higher frequencies and higher concentrations at 

stations 6-WC’?, 6-WC8, and 6-WC9 while the SVOCs were only detected at stations 6-WC5 

and 6-WClO. The VOCs in the surface water may be related to contaminated groundwater 

discharging to Wallace Creek between stations 6-WC6 and 6-WC7. However, the VOC 

contamination either ends or becomes diluted below detection levels by station 6-WClO. The 

SVOCs do not appear to be associated with Sites 6 or 82 because they are in low concentrations 

at two distinct stations. 

The following TAL inorganics were detected in similar concentrations in both the upstream 

and downstream samples: aluminum, iron, manganese, and vanadium. The following TAL 

inorganics were detected in higher concentrations in the downstream samples, however, this 

increase is probably due to the increase in saltwater at these stations: calcium, magnesium, 

potassium, and sodium. The following TAL inorganics were detected in four or less samples 

and a trend could not be established: arsenic, cadmium, chromium, cobalt, mercury, nickel and 

silver. The following TAL inorganics were only detected at stations upstream of station 6- 

WC6: barium and lead. Finally, the following TAL inorganics only were detected at stations 

6-WC5, 6-WClO, and 6-WCll: copper and zinc. Overall, there does not appear to be any 

association of the TAL inorganics in the surface water with contaminants from Sites 6 or 82. 
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3.3.1.2 Bear Head Creek 

Two SVOCs were detected at low concentrations in Bear Head Creek. One SVOC was detected 

at one station (6-BH07) while the other SVOC was detected at three stations (6-BHOl, 6- 

BH04, and 6-BH05). The SVOCs do not appear to be associated with this site because of the 

low frequency of detection and the low concentrations. 

TAL inorganics were detected at every sampling station at Bear Head Creek. The following 

TAL inorganics were detected at both upstream and downstream sampling locations and at 

similar concentrations: aluminum, barium, manganese and iron. The following TAL 

inorganics were detected at higher concentrations at the downstream sampling locations, 

however, this increase is probably due to higher saltwater content at these stations: calcium, 

magnesium, potassium and sodium. The following TAL inorganics were detected only 

downstream and at low concentrations: chromium, copper, silver, mercury, and zinc. The 

source of these metals may be related to contamination at OU No. 2 via surface runoff. With 

the exception of one sample, lead was only detected in the downstream samples. Therefore, it 

may be associated with contamination at OU No. 2. Vanadium was only detected upstream of 

6-BH04 at a low concentration. Finally, nickel was detected in two samples and a trend could 

not be established. Overall, chromium, copper, lead, mercury, silver and zinc appear to be the 

only TAL inorganics in Bear Head Creek that may be related to contamination at OU No. 2. 

3.3.1.3 Ravine 

Acetone was the only VOC detected in the surface water at the ravine. It was only detected 

once at sampling station 6-R%. Pesticides, PCBs, and SVOCs were not detected in any of the 

surface water samples collected in the ravine. Therefore, there does not appear to be any 

organic contamination at this site since the acetone may be related to field decontamination 

procedures. 

Seventeen of the 23 TAL inorganics were detected in the surface water at the ravine. Eleven 

TAL inorganics, including aluminum, barium, calcium, copper, iron, lead, magnesium, 

manganese, potassium, sodium, and zinc were found at stations 6-RV2,6-RV3,6-RV5,6-RV7, 

and 6-RV8. Barium, aluminum, magnesium, potassium, and zinc appear to have higher 

concentrations at the lower stations, while iron appears to have a higher concentration at the 

higher stations. Calcium, copper, lead, and manganese have similar concentrations at all 

stations. Arsenic, cadmium, chromium, cobalt, silver and vanadium were detected four or less 
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times and a trend could not be established. The potential sources of contamination in the 

ravine include drums, containers and batteries observed in the ravine. 

3.3.2 Sediments 

The following discusses the extent of contaminants detected in the sediment samples collected 

from Wallace Creek, Bear Head Creek, and the ravine. Several TCL organics and TAL 

inorganics were detected in samples collected form the areas. 

3.3.2.1 Wallace Creek 

Pesticides and PCBs were detected at several stations at Wallace Creek. One pesticide 

(dieldrin) was detected once at an upstream location. 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT were 

detected downstream at sampling locations 6-WC06 through 6-WCll. PCB-1260 was detected 

in the sediments at Wallace Creek at stations 6-WC04 through 6-WCll, with the highest 

concentrations being detected at stations 6-WC06 through 6-WC03 These pesticides and 

PCBs may be related to past disposal practices at OU No.2. 

Eight VOCs and 12 SVOCs were detected in the sediments at Wallace Creek. The VOCs were 

detected both in upstream and downstream samples with the higher concentrations generally 

being found in the upstream samples. The SVOCs were detected mainly in downstream 

samples 6-WC05 through 6-WC11 with only two SVOC detections upstream (butyl-benzyl 

phthalate at 6-WC04 and benzo(k)fluoranthene at 6-WC00 The SVOCs may be related to the 

drums of petroleum products observed at OU No.2. 

TAL inorganics were found at all sampling stations in Wallace Creek. The following metals 

were detected in several of the upstream and downstream samples: aluminum, arsenic, 

barium, calcium, chromium, copper, iron, lead, magnesium, manganese, potassium, sodium 

and vanadium. Cobalt and zinc were detected mainly in the downstream samples with higher 

concentrations detected at stations 6-WC08 through 6-WCll. Low concentrations of nickel 

were detected in one upstream sample and in three downstream samples. Silver was detected 

once at a low concentration at station 6-WC03. Arsenic, chromium, lead, nickel and zinc were 

detected in higher concentrations in the downstream samples and there presence may be 

related to contamination at OU No.2. 
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3.3.2.2 Bear Head Creek 

In Bear Head Creek, pesticides and PCBs were detected in both upstream and downstream 

samples at stations 6-BH03 through 6-BH06. Alpha chlordane was detected once at station 6- 

BH07 while 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, and PCB-1260 were detected several times at all of 

the above stations. The highest pesticide and PCB concentrations were found at station 6- 

BH04. These pesticides and PCBs may be related to past disposal practices at OU No.2. 

Eight VOCs and five SVOCs were detected in the sediments at Bear Head Creek. Acetone, 2- 

butanone, TCE and total xylenes were found in both upstream and downstream samples. 

Methylene chloride, benzene and PCE were detected at low concentrations only in upstream 

samples, The highest VOC concentrations (acetone and 2-butanone) were found at stations 6- 

BH04 and 6-BH05. SVOCs were detected in the downstream samples with benzo(a)pyrene 

being the only SVOC detected in an upstream sample. The highest SVOC concentration was 

detected 6-BH03. The acetone and 2-butanone may be related to field decontamination 

procedures. The other VOCs and SVOCs do not appear to be site related. 

TAL inorganics were detected in both upstream and downstream sediment samples. The 

following TAL inorganics were detected both upstream and downstream with higher 

concentrations generally detected at the downstream stations: aluminum, arsenic, calcium, 

copper, iron, magnesium, manganese, potassium, sodium, vanadium, and zinc. Barium, 

beryllium, cadmium, chromium and lead were detected in both upstream and downstream 

samples at essentially constant concentrations. Cobalt was detected only in downstream 

samples and selenium was detected only once in an upstream sample. Overall, none of the 

metals in Bear Head Creek sediments appeared to be related to site contamination 

3.3.2.3 Ravine 

Pesticides and PCBs were detected at every sampling station at the ravine except 6-RV8. 4,4’- 

DDE, 4,4’-DDD, and 4,4’-DDT were detected at stations 6-RV2 through 6-RV7 with the 

highest concentrations being detected at stations 6-RV2 and 6-RV3. Endrin and endrin 

aldehyde were detected at low concentrations at station 6-RV2. PCB-1260 was detected at its 

highest concentration at stations 6-RVl and 6-RV2. These pesticides and PCBs may be 

related to past disposal practices at OU No.2. 
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Two VOCs and 20 SVOCs were detected in the sediment at the ravine. The highest VOC 

concentrations (acetone and 2-butanone) were detected at stations 6-RV4 and 6-RV6. SVOCs 

were only detected at sampling stations 6-RVl through 6-RV3 and 6-RV7 and 6-RV8. The 

highest SVOC (for each SVOC) concentrations were detected in 6-RV2. The acetone and 2- 

butanone may be related to field decontamination procedures. The SVOCs may be related to 

past disposal practices at OU No.2. 

TAL inorganics were detected at all sampling stations in the ravine. The following TAL 

inorganics were detected at every station at varying concentrations: aluminum, copper, iron, 

lead, magnesium, manganese, vanadium and zinc. Cadmium, calcium, and potassium were 

found at almost every station at essentially constant concentrations. Chromium, mercury, 

and silver were found at low concentrations throughout the sediments. Arsenic, beryllium, 

cobalt and nickel were all detected in four or less samples and a trend could not be established. 

TAL inorganics may be related to past disposal practices at OU No.2. 

3.4 Contaminant Distribution 

The distribution of contaminants in the surface waters may vary depending on the tides and 

precipitation events. Concentrations of contaminants in the surface water are expected to 

decrease with higher tides and precipitation events because of the increased dilution. It also 

should be noted that the tides may transport contaminants upstream from the point of entry 

into tidally influenced areas of Wallace Creek and Bear Head Creek. High tide and low tide 

data was obtained from the National Oceanic and Atmospheric Administration (NOAA) for 

the New River at Jacksonville, North Carolina. The tide at Jacksonville was obtained by 

applying a correction factor to data collected from a NOAA tide station in Hampton Roads, 

Virginia. Table 3-17 contains the low tide and high tide feet and time from August 1 through 

September 17,1992, while Figure 3-2 graphically displays the tide data for the days when the 

surface water samples were collected. In addition Table 3-18 lists if the surface water samples 

were collected during falling or rising tides. 

Surface water samples were collected at OU No. 2 from August 22 to August 30,1992. There 

was some precipitation approximately one week before the start of the sampling events, and 

there was no precipitation during the sampling events. 
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TABLE 3-1 

OPERABLE UNIT NO. 2 
WALLACE CREEK SURFACE WATER AND SEDIMENT 

STATION SAMPLE NUMBERS AND LOCATIONS 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Station Number Station Location Surface Water Sediment 
Sample Number Sample Number 

6-WCOl-SW/SD North Branch of 6-WCOl-SW-06B 6-WCOl-SD-06B 
Wallace Creek 6-WCOl-SW-06M (A) 6-WCOl-SD-612B (B) 

6-WCOB-SW/SD South Branch of 6-WC02-SW-06B (B) 6-WC02-SD-06B 
Wallace Creek 6-WC02-SD-612B (B) 

6-WCOS-SW/SD Approx. 2000 feet 6-WC03-SW-06B 6-WC03-SD-06B 
downstream of north 6-WC03-SW-06M 6-WC03-SD-612B 
and south branch 6-WC03-SW-312M 6-WC03-SD-06M (0 

6-WCOCSW/SD Approx. 250 feet 6-WC04-SW-06B 6-WC04-SD-06B 
upstream of Piney 6-WC04-SW-06M 6-WC04-SD-612B 
Green Road 6-WC04-SD-06M (D) 

6-WC05SW/SD Approx. 250 feet 6-WC05-SW-06B 6-WC05-SD-06B 
downstream of Piney 6-WC05-SW-06M 6-WC05-SD-612B 
Green Road 6-WC05-SW-312M 6-WC05-SD-06M (D) 

6-WCOG-SW/SD Adjacent to Sites 6 6-WC06-SW-06B 6-WC06-SD-06B 
and 9 6-wC06-SW-06M 6-WC06-SD-612B 

6-WC06-SD-06M 
6-WC06-SD-612M 

6-WC07SW/SD 

6-WC08-SW/SD 

Adjacent to Sites 6 
and 9 

Between Lejeune 
Railroad and 
Holcomb Boulevard 

6-WC07-SW-06B 6-WC07-SD-06B (D) 
6-WC07-SW-06M 6-WC07-SD-06M 
6-WC07-SW-312M 6-WC07-SD-612M 

6-wc08-SW-06B 6-WC08-SD-06B 
6-wC08-SW-06M 6-WCOS-SD-612B 
6-WCOS-SW-312M 6-WC08-SD-06M 

6-WCOS-SW/SD Approx. 1000 feet 
Downstream of 
Holcomb Boulevard 

6-WC09-SW-06B 6-WC09-SD-06B 
6-WC09-SW-06M 6-WC09-SD-612B 

6-WC09-SW-312M 6-WC09-SD-06M 
6-WC09-SD-612M 

B - Sample was collected from the south bank 
M - Sample was collected from the middle of the creek 
SW-06 - Sample was collected from the water surface (or mid-vertical point if a deeper water 
sample was not collected at this station). 
SW-312 - Sample was collected from the water/sediment interface 
SD-06 - Sample was collected from the top six inches of the sediment 
SD-612 - Sample was collected from six to twelve inches of the sediment 
(A) - Samples were collected from shore; depth sample could not be collected 
(B) - Samples were collected from shore; middle samples could not be collected 
(0 - Sampler refusal at 3-4 inches; 6-12 inch sample could not be collected 
(D) - Sediments’were flocculant; 6-12 inch sample could not be collected 
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TABLE 3-1 (cont.) 

OPERABLE UNIT NO. 2 
WALLACE CREEK SURFACE WATER AND SEDIMENT 

STATION SAMPLE NUMBERS AND LOCATIONS 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Station Number 

6-WClO-SW/SD 

6-WCll-SW/SD 

Station Location 
I 

Surface Water 

I 

Sediment 
Sample Number Sample Number 

Downstream of Sites 6-WClO-SW-06B 6-WClO-SD-06B (D) 
6and9 

I 
6-WClO-SW-06M 

I 
6-WClO-SD-06M 

6-WClO-SW-312M 6-WClO-SD-612M 

Approx. 500 feet 6-WCll-SW-06B 6-WCll-SD-06B (D) 
Downstream of 6-WCll-SW-06M 6-WCll-SD-06M (D) 
Confluence with Bear 6-WCll-SW-312M 
Head Creek 

B - Sample was collected from the south bank 
M - Sample was collected from the middle of the creek 
SW-06 - Sample was collected from the water surface (or mid-vertical point if a deeper water 
sample was not collected at this station). 
SW-312 - Sample was collected from the water/sediment interface 
SD-06 - Sample was collected from the top six inches of the sediment 
SD-612 - Sample was collected from six to twelve inches of the sediment 
(A) - Samples were collected from shore; depth sample could not be collected 
(B) - Samples were collected from shore; middle samples could not be collected 
(C) - Sampler refusal at 3-4 inches; 6-12 inch sample could not be collected 
(D) - Sediments were flocculant; 6-12 inch sample could not be collected 
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TABLE3-2 

OPERABLEUNITNO.2 
BEARHEADCREEKSURFACEWATERANDSEDIMENT 

STATIONSAMPLENUMBERSANDLOCATIONS 
BASELINEECOLOGICALRISKASSESSMENT 

REMEDIALINVESTIGATIONCTO-0133 
MCBCAMPLEJEUNEJ~ORTHCAROLINA 

Station Number 

6-BHOl-SW/SD 

6-BHOB-SW/SD 

6-BH03-SW/SD 

6-BHOCSWISD 

6-BHO&SW/SD 

6-BHOG-SW/SD 

6-BH07SW/SD 

Station Location 

Headwaters of Bear 
Head Creek 

Upstream of Sites 6 
and 9 

Approx. 100 feet 
upstream of Piney 
Green Road 

Adjacent to Sites 6 
and 9 

Between Lejeune 
Railroad and 
Holcomb Boulevard 

Approx. 1000 feet 
Downstream of 
Holcomb Boulevard 

Downstream of Sites 
6and9 

Surface Water 
Sample Number 

6-BHOl-SW-06B 
6-BHOl-SW-06M 

6-BH02-SW-06M (A) 

6-BH03-SW-06B 
6-BH03-SW-06M 

6-BH04-SW-06B 
6-BH04-SW-06M 

6-BH05-SW-06B 
6-BH05-SW-06M 

6-BH06-SW-06B 
6-BH06-SW-06M 

6-BH07-SW-06B 
6-BH07-SW-06M 
6-BH07-SW-312M 

Sediment 
Sample Number 

6-BHOl-SD-06B 
6-BHOl-SD-612B 
6-BHOl-SD-06M 
6-BHOl-SD-612M 

6-BH02-SD-06M 
j-BH02-SD-612M (A 

6-BH03-SD-06B 
6-BH03-SD-612B 
6-BH03-SD-06M 
6-BH03-SD-612M 

6-BH04-SD-06B 
6-BH04-SD-612B 
6-BH04-SD-06M 

6-BH04-SD-612M 

6-BH05-SD-06B (B) 
6-BH05SD-06M (B) 

6-BH06-SD-06B (B) 
6-BH06-SD-06M (B) 

6-BH07-SD-06B (B) 
6-BH07-SD-06M (B> 

B - Sample was collected from the north bank 
M - Sample was collected from the middle of the creek 
SW-06 - Sample was collected from the water surface (or mid-vertical point if a deeper water 
sample was not collected at this station). 
SW-312 - Sample was collected from the water/sediment interface 
SD-06 - Sample was collected from the top six inches of the sediment 
SD-612 - Sample was collected from six to twelve inches of the sediment 
(A) - Creek was narrow and shallow; only middle sample was collected 
(B) - Sediments were flocculant; 6-12 inch sample could not be collected 
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TABLE 3-3 

OPERABLE UNIT NO. 2 
RAVINE SURFACE WATER AND SEDIMENT 

STATION SAMPLE NUMBERS AND LOCATIONS 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Station Number 
I 

Station Location 

6-RVl-SD I Ravine 

6-RV2-SW/SD 

6-RV3-SW/SD 
I 

Ravine 

6-RV4-SD 

I 

Ravine 

6-RV&SW/SD I Ravine 

6-RVG-SW/SD I Ravine 

6-RV7-SW/SD 
I 

Ravine 

6-RV8-SW/SD I Ravine 

Surface Water Sediment - 
Sample Number Sample Number 

I 

(4 

6-RV2-SW-06 

6-RV3-SW-06 

(A) 

6-RV5-SW-06 

6-RV6-SW-06 

6-RV7-SW-06 

6-RVB-SW-06 

6-RVl-SD-06 (B) 

6-RV2-SD-06 (B) 

6-RV3-SD-06 
6-RV3-SD-612 

6-RV4-SD-612 

SW-06 - Sample was collected from the water surface 
SD-06 - Sample was collected from the top six inches of the sediment 
SD-612 - Sample was collected from six to twelve inches of the sediment 
(A) - No water was present at this station; water sample was not collected 
(B) - Sampler refusal at 6 inches; 6-12 inch sample was not collected 
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TABLE 3-4 

OPERABLE UNIT NO. 2 
FIELD CHEMISTRY FROM SEDIMENT/SURFACE WATER SAMPLES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Sample Dissolved 
Station Number Location Salinity Conductivity Oxygen PH Temperature 

(1) (2) (PPt) (micromhokm) (mgn) (S.U.) -(deg. C) 

Wallace Creek 
6-wC01-Sw/sD Bottom 0.0 30.0 5.8 3.9 21.0 

6-WCOz-Sw/SD Bottom NA NA NA NA NA 

6.WC03-SW/SD Surface 0.0 85.0 6.10 6.3 22.0 

Bottom 0.0 85.0 6.05 6.3 22.0 

6.WCO4-SW/SD Surface 0.0 89.1 6.0 6.6 21.8 

Bottom 0.0 89.1 6.8 6.8 21.8 

6.WC05-SW/SD Surface 0.0 83.0 6.0 6.5 22.9 

Bottom 0.0 91.0 6.0 6.5 22.5 

6-WCOG-SW-SD Surface 0.0 10.0 6.15 6.7 22.5 

Bottom 0.0 85.0 6.1 NA 22.5 

6.WC07-SW/SD-B Bottom 0.0 500 NA 6.0 NA 

6-WC07-SW/SD Surface 0.0 300 5.8 6.8 23.7 

Bottom 6.0 9,000 0.2 NA 25.0 

6.WCO8-SW/SD-B Bottom 0.1 500 5.25 6.2 22.8 

6.wcos-SW/SD Surface 0.0 550 5.35 6.2 22.9 

Bottom 7.5 12,500 0.15 NA 25.5 

6.WCOS-SW/SD-B Bottom 1.2 2,100 4.6 6.1 22.8 

6.WCOS-SW/SD Surface 0.3 900 2.25 6.1 23.0 

Bottom 8.5 14,000 0.15 NA 25.3 

6.WClO-SW/SD-B Bottom 2.5 5,000 3.0 6.3 24.2 

6.WClO-SW/SD Surface 2.9 4,900 3.2 6.3 24.9 

Bottom 8.2 14,000 0.15 NA 26.1 

6-WCll-SW/SD-B Bottom 3.5 5,500 2.2 6.1 24.0 

6.WCll-SW/SD Surface 4.0 7,000 3.2 6.3 24.2 

Bottom 8.0 13,500 0.3 NA 26.0 

(1) 
(2) 
PPt 
mg/l 

“S.U. 
deg.C 
NA 

K 
RV 

- All samples were collected from the middle station unless designated with a B (Bank sample) 
- Water surface or water bottom 
- Parts per thousand 
- Milligrams per liter 
- Standard Units 
- Degrees Celcius 
- Not Analyzed 
- Bear Head Creek Station 
- Wallace Creek Station 
- Ravine Station 
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TABLE 3-4 (cont.) 

.- OPERABLE UNIT NO. 2 
FIELD CHEMISTRY FROM SEDIMENT/SURFACE WATER SAMPLES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I Sample 
Identification (1) 

I Bear Head Creek 
GBHOl-SW/SD I Bottom NA 
6-BHOB-SW/SD Bottom 0.0 

6-BH03-SW/SD Bottom 0.0 

6-BH07-SW/SD 

Ravine 
&RVOl-SD 

6-RVOB-SW/SD 

6-RVOS-SW/SD 

Surface 1.0 

Bottom 7.5 

Bottom NA 

Bottom NA 

Surface NA 

1 6-RV04-SD 1 Bottom 1 NA , 
6-RVOS-SW/SD Bottom NA 
6-RVOG-SW/SD Bottom NA 

1 6-RV07-SW/SD I Bottom I NA 

(1) - All samples were collected from the middle station unless designated with a B (Bank sample) 
PPt - Parts per thousand 
mg/l - Milligrams per liter 
S.U. - Standard Units 
deg.C - Degrees Celcius 
NA - Not Analyzed 
Sample Location - Water surface or water bottom 
BH - Bear Head Creek Station 
WC - Wallace Creek Station 
RV - Ravine Station 

Dissolved 
Conductivity Oxygen PH Temperature 

(micromholcm) (w/l) (S.U.) j (deg. Cl 

NA I NA I NA I - NA I 
I  I  I  

115 ! 4.6 ! 6.5 ! 24.0 
I 

420 I 7.89 1 6.5 1 27.5 1 

82 6.35 NA 23.0 

135 5.75 6.8 23.0 

120 I 5.85 1 6.6 1 23.0 1 

2,223 3.15 6.2 25.0 

12,500 0.3 6.6 26.5 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
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TABLE3-5 
SITE 6 WALLACE CREEK SURFACE WATER 

POSlTIVE DBTECMON SUMMARY 

REMEDIAL INVESTIGATION cTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-WCO3SW-312M 6-WCO4-SW-06B CWCO4-SW-06M 6-WCOS-SW-3 12M 6-WC06-SW-06B 6-wc06-sw-06M 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: g/26/92 8/25/92 mm? 8Lw92 8/23/92 8/23/92 

Lab Id: 00439-20 00439.21 00439-22 00437-21 00429.05 00429-06 
units 

VOLATILB 
VINYL CHLORIDE UG/L 

.ACETONE UG/L 46 14 4 J 
1,2-DICHLOROBTHENE UGIL 4 J 4J 
TRICHLOROETHENE UGlL 

TETRACHLOROETHENE UGlL 

TOLUENE UG/L 2J 

‘SEMNOLATILES 
2,4,6-TRICHLOROPHENOL UGlL 

BIS(%ETHYLHEXYL)PHTH UGlL 2J 

N/A - Not applicable 

UG/L - microgram per liter 
J - value is estimated 



TABLE3 -5 
SlTE 6 WALLACE CREJX SURFACE WATER 

POSlTIVE DBTBCrION SUMMARY 
REMEDIAL INVEsTIC3ATION CTO-0133 

MCB CAMP LEJJXJNB, NORTH CAROLINA 

OROANICS 

Parameter 

Sample No: 6-WC07-SW-06B 6-WCO7-SW-312M 6-WCO8-SW-06B 6-w~08-~~-06~ 6-WCO8SW-3 12M 6-WC09-SW-06B 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 8l23/92 g/23/92 8i23l92 g/23/92 g/23/92 8123192 
Lab Id: 00429-10 00429-12 00429-18 00429-19 00429-20 00429-26 

VOLATILES 
VINYL CHLORIDE 6 J 
ACETONE 5 J 

1,ZDICHLOROFXHENE 85 9 J 
TRICHLOROETHENE 98 4 J 
TETRACHLOROETHENE 4 J 

TOLUENE 3 J 

SEMIVOLATILES 
~3 2,4,6-TRICHIBROPHENOL 

g BIS@-ETHYLHEXYL)PHTH 

13 
16 

6J 
23 
28 

1 J 

27 J 
9J 

10 
17 
22 

N/A - Not applicable 
UOIL - microgram per liter 

J - value is estimated 



TABLE3 -5 
SITB 6 WALLACE CREEK SURFACE WATER 

POSITIVE DETBCTION SUMMARY 
REMEDIAL INVBSTIff ATION CTO-O 133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-WCO9-SW-06M 6-WCO9-SW-3 12M 6WClO-SW-06B 6-WClO-SW-06M 6-WClO-SW-312M 6-WCll-SW-O6B 
Depth: N/A NIA NIA NIA NIA N/A 

Date Sampled: 8l23/92 8123192 8l22l92 8122192 8/22&n u22l92 
Lab Id: 00429-28 00429-29 00426-06 00426-08 00426-09 00426-12 

VOLATILBS 
VINYL CHLORIDE 
ACETONE 
1,2-DICHLOROBTHENE 
TRICHLOROETHENE 
TJZIRACHLOROBTHENE 
TOLUENE 

21 
28 

1 J 

900J 
4J 6J 2 J 
5 J 7 J 3 J 

1 J 1 J 

SEMIVOLATILES 
o 2,4,6-TRICHLOROPHENOL 

22 
’ BIS@ETHYLHEXYL)PHTH 

1 J 
2J 1 J 

N/A - Not applicable 
UOIL - microgram per liter 

J - value is estimated 



TABLE3-5 
SlTE 6 WALLACE CRBFK SURPACB WATER 

POSITIVE DETJZCl’ION SUMMARY 
REMEDIAL INVESTIaATIoN CTO-0133 

MCB CAMP LJZJEUNB, NORTH CAROLINA 
ORQANICS 

Parameter 

Sample No: 6WCll-SW-06M 6-WCll-sW-312M 
Depth: NIA ’ N/A 

Date Sampled: 8l22i92 8/22&n 
Lab Id: 00426-13 00426-14 

VOLATILES 
VINYL CHLORIDE 
ACETONE 9J 14 J 
1,2-DICHLOROBTHENE 21 
TRICHLOROETHENE 3 J 4J 
TETRACHLOROETHENE 
TOLUENE 

SEMlVOLATlLES 
2,4,6-TRICHLOROPHENOL 
BIS,-&ETHYLHEXYL)PHTH 2J 21 

N/A - Not applicable 
UGlL - microgram per liter 

J - value is estimated 
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TABLE3 -6 
SlTE 6 WALLACE CRBEK SURFACE WATER 

PGSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION (X0-0133 

MCB CAMP LEIEUNB, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-WCOl-SW-06B 6.WCOl-SW-06M 6-WC02-SW-06B 6-WC03.SW-06B 6-WC03-SW-06M 6-WC03-SW-312M 
Depth: N/A NIA- N/A N/A N/A NIA 

Date Sampled: 8130192 S/30/92 S/26/92 8126192 8126192 8126192 
Lab Id: 00464-25 00464-26 00445-16 00439-18 00439-19 00439.20 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMlUM 
COBALT 
COPPER 
IRON 
LEAD 

v  
MAGNESIUM 

i% 
MANGANESE 
MERCURY 
NICKEL 
POTASSlUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

UG5 
UGlL 
UG/L 
UG/L 
UG/L 
UGfL 
UG/L 
UG5 
UG/‘L 
UGiL 
UGiL. 
UG/‘L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGiL 
VGA., 

1350 1220 633 

16 JB 16.2 JB 19.3 B 

3640 B 3670 B 9990 

1050 941 844 849 756 
2.3 JB 1.9 JB 1.2 B 5 5 

632 B 639 B 1110 B 916 B 883 B 
8.8 B 9.8 JB 8.2 JI3 

376 B 341 B 604 B 610 B 603 B 

3930 B 3980 B 7790 
3.3 JB 1.9 JB 2.1 JB 

747 633 676 

9360 

129 
830 
10.4 
936 B 
9.2 JB 

0.52 
1380 
640 B 

6240 6100 6500 

9430 

111 

N/A - Not applicable 
UG/L - microgram per liter 
B - reported value is less than Contract Required Detection Liit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 
JB -value is estimated below the CRDL, but greater than the IDL 
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TABLE3 -6 
SlTE 6 WALLACE CREEK SURFACE WATER 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVF.STIffATION CTO-0133 

MCB CAMP LETEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-WC04-SW-06B 6.WC04-SW-06M 6.WCOS-SW-06B 6-WC05-SW-06M 6.WC05-SW312M 6.WC06-SW-06B 
Depth: NIA N/A N/A N/A N/A N/A 

Date Sampled: 8126192 8/26/92 Ill25192 8125192 8l25f92 8123192 
Lab Id: 00439-21 00439-22 00437-19 00437-20 00437-21 00429-05 

Units 

ALuMlNuh4 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 

Y 
is 

MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILFR 
SODIUM 
VANADIUM 
ZINC 

UG/L 
UG/L 
UGlL 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 
UGlL 
UGfL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/Ls 
UG/L 

691 698 799 945 762 751 J 

3.2 JB 
9720 9520 

834 812 

1080 B 
10 JB 

995 B 
10.5 JB 

636 B 614 B 821 B 821 B 

7400 J 6810 J 7400 8430 

18.9 B 22.6 B 17.6 B 

9440 

5.5 B 3 B 
854 1020 
1.8 B 2B 

1060 B 1230 B 
10.6 JB 12.2 JB 

20.6 9.9 B 26.8 

11200 8850 
4.9 B 
2.9 B 

43.8 
818 701 
3.1 

985 B 
1oJB _ 12.5 B 

0.24 B 
177 
700 B 
2.6 B 

6710 

N/A-Not applicable 
UG/L - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 
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TABLE3-6 
SITE 6 WALLACE CREEK SURPACE WATER 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIcfATION (X0-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MI3TALS 

Emmeter 

Sample No: 6-WC06-SW-06M 6-WC07-SW-06B 6-WC07-SW-06M 6.WC07-SW312M 6.WCOS-SW-06B 6-WC08-SW-06M 
Depth: N/A N/A N/A N/A NIA N/A 

Date Sampled: 8123192 8123192 8123192 8123192 8123192 8123192 

Lab Id: 00429-06 00429-10 00429-l 1 00429-12 00429.18 00429.19 
Units 

ALUMINUM 
ARSENIC 
BARlUM 
CADMIUM 
CALClUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUh4 

ZINC 

UG/L. 798 J 881 J 814 J 696 J 811 J 845 J 
UCVL 
UG/L 
UG/L 17.4 J 
UGiL 
UG/L 
UG/L 
UGiL 

UG/L 775 800 823 724 790 831 
UG/L 
UG/L 14400 
UG/L 13.8 B 17.8 17.6 14.7 B 16.2 16.9 
UGlL 
UG/L 
UG/L 
UG/L 
UG/L 
UG& 1.9 JB 2n3 2.1 JB 
UG/L 

1.9 JB 

N/A - Not applicable 
UG/L -microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 
JB - value is estimated below the CRDL, but greater then the IDL 



TABLE3 -6 
SITE 6 WALLACE CREEK SURFACE WATER 

POSlTIVB DETECTION SUMMARY 
REMEDIAL INVESTIGATION CT04133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MEIXLS 

Parameter 

Sample No: 6-WC08-SW-312M 6.WC09-SW-06B 6-WC09-SW-06M 6-WC09-SW312M 6-WClO-SW-06B 6.WCIO-SW-06M 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 8123192 8/23/92 8123192 8123192 8122192 8122192 

Lab Id: 00429.20 00429-26 00429-28 00429-29 00426-06 00426-08 
Units 

ALUMMUM UG/L 
ARSENIC UGtL 
BARIUM UG/L. 
CADMIUM UG/L 
CALCIUM UG/L 
CHROMIUM UGiL 
COBALT .UG/L 
COPPER UGlL 
IRON UG/L 
LEAD UG/L 
MAGNESIUM UG/L 
MANGANESE UG/L 
MERCURY UGlL 
NICKEL UG/L 
POTASSIUM UG/L 
SILVER UGlL 
SODIUM UGfL 
VANADIUM UG/L 
ZINC UG/L 

719 J 746 J 745 J 480 J 
3.7 B 

56000 J 

749 704 740 477 

12600 18300 12800 146000 
16.5 15.5 15.8 17.3 

2.5 JB 
154000 J 

53700 

1340000 
2JEI 

621 

32500 

498 

76600 83300 
I5 J 16 J 

25500 

661000 

9B 

27700 

714000 

7.3 l-3 

N/A - Not applicable 
UG/L - microgram per liter 
B -reported value is less than Contract Required D&&ion Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE3 -6 
SlTE 6 WALLACE CREEK SURFACE WATER 

POSlTlVE DBT.ECTION SUMMARY 
REMEDIAL lNVESTB3ATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTALMBTALS 

Sample No: 
Depth: 

Date Sampled: 

6-WClO-SW-312M 
N/A 

8122192 

6.WCll-SW-06B 
N/A 

8i22l92 

6-WCl l-SW-06M 6.WCll-SW-312M 
N/A N/A 

8122192 8122192 

Parameter 
Lab Id: 00426.09 00426-12 00426.13 00426.14 

Units 

ALUMINUM UGiL 
ARSENIC UG/L 
BARIUM UG/L 
CADMIUM UGiL 
CALCIUM UGiL 
CHROMIUM UG/L 
COBALT UG/L 
COPPER UG/L 
IRON UG/L 
LEAD UG/L 
MAGNESIUM UG/L 
MANGANESE UG/L 
MERCURY UG/L 
NICKEL UG/L 
POTASSIUM UG/L 
SILVER UG/L 
SODIUM UG/L 
VANADIUM UG/L 
ZINC UG/L 

53400 40300 36000 64100 

66 
494 

143000 98900 
18 J 18 J 

102 
48500 

1620000 726000 700000 1260000 

30.7 8.4 B 17.6 B 95.1 

807 682 

881 

32000 

209 

546 649 

88200 174000 
14 JB 25 J 

0.52 
213 

28000 55700 

N/A - Not applicable 
UG/I-. - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE3-7 

SITE 6 BEAR HEAD CREEK SURPACE WATER 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
OROANICS 

Sample No: 6.BHOl-SW-06M 6-BH04-SW-06B 6-BH04-SW-06M 6.BHOS-SW-06B 6-BH07-SW-3 12M 
Depth: N/A N/A N/A N/A N/A 

Date Sampled: 10123192 8l28/92 8/28/92 8/28/92 8125192 

Lab Id: 00591-06 004%-03 00454-04 00454-05 00437-03 

Units 

PESTICIDElPCBS 

DIETHYL PHTHALATE 

BIS(2-ETHYLHEXYL)PHTHALATE 

UG/L 2 I 
UG/L 1 J 1 J 1 J 2 J 

N/A - Not applicable 
UGlL - microgram per liter 

J - value ia estimate 
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TABLE 3-8 
SITE 6 BEAR HEAD CREEK SURFACE WATER 

POSITIVE DETBCTION SUMMARY 
REMEDIAL INVESTR3ATION CT0433 

MCB CAMP LEJBUNB, NORTH CAROLINA 

TOTAL MBTALS 

Sample No: 6-BHO I-SW-06B 6-BHOI-SW-06M 6-BH02-SW-06M 6-BH03-SW-06B 6.BH03-SW-06M 6-BH04-SW-06B 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 1 o/23/92 10/23/92 8128192 S/28/92 S/28/92 S/28/92 

Parameter 
Lab Id: 00591-05 00591-06 00458-04 00458-10 00458-l 1 00454-03 

&its 

ALUMINUM 

BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 

‘? MERCURY 
i% NICKEL 

POTASSIUM 
SILVER 
SODIUM 
VANADlUM 
ZINC 

UG/L. 
UG/L 
UG/L. 
UG/L 
UG/L 
UG/L 
UGlL 
UG/L 
UG/L 
UG/L 
UGlL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/‘L 

1210 1230 868 494 

13.4 JB 14 JB 25.1 JB 25.6 JB 
612 B 600 B 16100 17200 

958 818 921 989 

588 B 612 B 1010 B 
6.5 B 6.2 B 14 JB 

4680 B 

685 B 

4850 B 5250 5480 
2JB 2JB 

1050 B 
16 J 

8 JB 
713 B 

1560 
31.3 B 22 B 

19100 20600 

1790 1180 
5.9 1.8 JE? 

1120 B 1010 B 
23 J 17 

721 B 

5620 4420 JB 
3JB 

N/A- Not applicable 
UG/T., - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 
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TABLE 3-8 
SITE 6 BEAR HEAD CREEK SURFACE WATER 

POSITIVE DlZECTION SUMMARY 
REMEDIAL INVESTIQATION CI’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-BH04-SW-06M 6-BHO%W-O6B 6.BHOS-SW-06M 6.BH06-SW-06B 6-BH06-SW-06M 6.BH07-SW-06B 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 812 8192 8128192 8128192 8/28/92 8128192 8125192 

Parameter 
Lab Id: 00454-04 00454-0s 00454-06 00454-07 00454-09 00437-01 

Units 

ALuh4INuM 
BARIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAGNESIUM 

“; MANGANESE 
Eo MERCURY 

NICKEL 
PGTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

UGiL 

UG/L 
UG/L. 
UGK. 
UG/L 

UG/L 
UG& 
UG/L 
UGIL 

UG/L 
UG5 

UG/L 
UGL 

UG/L 
UGiL 
UG/‘L 

782 
24 B 

20000 

1650 1120 
1.8 JB 1.5 JB 

1060 B 1240 B 
17 18 

4580 JB 4310 JB 

22 B 
20000 

10100 

2700 
36 B 

22500 
8B 

6200 
8.2 

1160 B 
65 

0.05 B 

408 , 
24 B 27 B 20.6 B 

20100 23000 24900 

5 B 4.4 B 
48 

1150 1180 679 
2JB 2.2 JB 2.4 B 

1010 B 1130 B 37900 
20 20 13.5 JB 

5140 J 4510 JB 

N/A -Not applicable 
UGL - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 

13000 
3.6 B 

319000 

6.4 B 



TABLE 3-8 
SlTE 6 BEAR HEAD CRBEK SURFACE WATER 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION Cl’O-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-BH07.SW-06M 6-BHO7-SW-3 13M 

Depth: N/A N/A 
Date Sampled: 8125192 8125192 

Lab Id: 00437.02 00437-03 
Units 

ALUMINUM UG/L 

BARIUM UGiL. 
CALCIUM UG/L 

CHROMIUM UG/L 

COPPER UG/L 

IRON UGiL 

LEAD UG/L 
MAGNESIUM UGiL 
MANGANESE UG/L 

MERCURY UG/L. 

NICKEL UGiL 

POTASSIUM UGK. 

SILVER UG/L 

SODIUM UGiL 

VANADIUM UG/L 

ZINC UG/L. 

418 334 

20.5 B 18.6 B 

23900 54900 

5.2 B 

725 

2B 

33600 

13.5 JB 

11600 

2.1 B 

284000 

6.2 B 30.7 

55.8 

501 

2.6 B 

136000 

16.2 J 

0.34 

244 

49000 

N/A - Not applicable 

UG/L - microgram per liter 

B - reported value is less than Contrad Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 



TABLE3-9 
SITE 6 RAVINE SURFACE WATER 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVE.STIGATION CT0 - 0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

OROANICS 

Parameter 

Sample No: 6RVS-SW46 
Depth: N/A 

Date Sampled: s/25/92 
Lab Id: 00439-16 

units 

VOLATILES 
ACETONE UGlL 140 

N/A - Not applicable 
UOlL - microgram per liter 

J - value ia estimated 
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TABLE 3 - 10 
SITE 6 RAVINE SURFACE WATER 
POSITIVE DEI’ECTION SUMMARY 

REMEDIAL INVESTIQATION (X0-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: 6.RVZ-SW-06 6.RV3-SW-06 6-RVS-SW-06 6-RV6-SW-06 6-RV7-SW-06 6-RV8-SW-06 
Depth: N/A N/A N/A N/A N/A N/A 

Date Sampled: 8125192 8124192 8125192 8125192 8125192 8125192 
Lab Id: 00439.14 00437-06 00439.16 00439-17 00437-1s 00437-18 

Units 

ALuMlNuM UC/L 
ARSENIC UC/L 
BARIUM UC/L. 
CADMIUM UG/L 
c‘4Lc1uM UC/L 
CHROMIUh,l UC/L 
COBALT UC/L+ 
COPPER UC/L 

y  IRON UC5 

k LEAD UG/L 
MAGNESIUM UC/L 
MANGANESE UG/L 
POTASSIUh4 UC/L 
SILVER UC/L 
~ODFJM UC/L 
VANADIUM UG/L 
ZINC UC/L 

613 
2.2 B 
91 B 

3.7 JB 
102000 

9JB 
733 
6.1 

7100 
319 

2910 B 

6480 

452 113 374 49s 248 

119 B 

79.1 B 

79900 

4.7 B 
127 J 
1.9 B 

4650 B 
38.6 J 
2720 B 

3.6 B 
4380 JB 

148 B 
3.5 B 

37.1 JB 
4.3 Jl3 

23100 

9JB 

641 
4.8 

1200 B 
597 

1620 B 

2860 JB 

612 279 

39.5 JB 49.6 B 

19700 

5.7 JB 
827 

8 
1930 B 
204 
393 B 
67.6 

s920 

N/A - Not applicable 
UG/L. - microgram per liter 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J -value is estimated 
JB - value is estimated below the CRDL, but greaterthanthe IDL 

12300 
6.5 B 

7.5 B 
1910 

2.8 B 
2980 B 

267 
607 B 

487 
10.5 
56.9 B 

15800 
4.2 B 
2.3 B 
7.2 B 

9600 
12.2 

1790 B 
253 
844 B 
2.9 B 

8960 
6.2 B 

72.7 



TABLE3 - 11 
SlTE 6 WALLACE CREEK SEDIMBNT 

F’OSlTNE DBTlXTION SUMMARY 

REMEDIAL INVBSTIGATION C-fO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 

Depth: 
Date Sampled: 

6.WCOl-SD-06B 6-WCOI-SD-612D 6-WC02-SD-06B 6-WC02-SD-6 12B 6-WC03-SD-06B 6-WC03.SD-06M 

0 - 6” 6 - 12” 0 - 6” 6 - 12” 0 6” - 0 -6" 
s/30/92 8/30/92 8126192 8126192 8/26/92 8/26/92 

Lab I& 00464.22 00464-24 00445-03 00445-04 00445.05 00445-06 
units Pamme& 

DIELDRIN UGfKG 4.8 J 

4,4’-DDE UG/KG 

4,4’-DDD UG/KG 16 J 
4,4’-DDT UG/KG 

PCB-1260 UG/KG 

METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

1,2-DICHLCROETHENE 

y 2-BUTANONE 

8 TRlCHLOROETHENE 

TOLUENE 

TOTAL XYLENES 

PHENOL 

DIETHYL PHTHALATE 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

BUTYL BENZYL PHTHALATE 

BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(A)PYRENE 

UG/KG 

UGfKG 26 320 J 

UG/KG 

UG/KG 

UG/KG 21 J 

UG/KG 23 

UG/KG 

UG/KG 70 

UGiKG 

UGiKG 

UG/‘KG 

UG/KG 

UG/KG 

UGiKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGlKo 63 J 

95 J 8400 J 

4200 

7 J 

26 120 J 

UCVKQ - microgram per kilogram 
J - value is estimated 



TABLE3 - 11 
SITE 6 WALLACE CREEK SEDlh4ENT 

POSWE DETECTION SUMMARY 
REMEDIAL INVESTIGATION Cl’O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 
Depth: 

Date Sampled: 

6.WC03-SD-612B 6-WC&t-SD-06B 6-WC04-SD-06M 6-WC04.SD-612B 6-WC05SD-06B 6-WC05-SD-06M 
6 - 12” 0 - 6” 0 - 6” 6 - 12” 0 - 6” 0 - 6” 

8126192 8126192 8/26/92 8126192 8127192 8127192 
Lab Id: 00445-07 00445-08 00445-09 00445-10 00445-l 1 00445-13 

Parameter units 

DIELDRIN UG/KG 
4,4’-DDE UGiKG 
4,4’-DDD UGKG 
4/S-DDT UG/KG 
PCB-1260 UG/KG 760 

METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,2-DICHLGROETHENE 

~3 IL-BUTANONE 
E TRlCHLGROETHENE 

TOLUENE 
TOTAL XYLENES 

UGlKG 910 J 
UGKG 15000 J 180 J 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGlKG 
UGlKo 

PHENOL 
DIETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTliENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYL1IEXYL)I’IITIIALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZG(A)PYRENE 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 200 J 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UG/KG 

330 J 

160 I 

120 J 

850 J 

UGKG - microgram per kilogram 
J - value is estimated 
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TABLE3-11 
SITE 6 WALLACE CREEK SEDIMENT 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
OR0 ANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab I& 

6:WCOS-SD-612B 6-WCO6-SD-06B 6.WCO6-SD-06M 6-WCO6-SDdlZB 6-WC06-SDdlZM 6-WCO%SD-06B 
6 - 12" 0 - 6" O-6" 6 - 12" 6 - 12" 0 - 6" 

8l27/92 8123192 8/23/92 8/23/92 8123192 8123192 
00445-14 00429-01 00429-02 00429-03 00429-04 00429-07 

DIELDRIN 
4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
PCB-1260 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 

METHYLENE CHLORIDE UG/KG 
ACETONE UG/KG 
CARBON DISULFIDE UG/KG 
1,2-DICHLOROETHENE UG/KG 

y  2-BU’TANONE UG/KG 
G TRICHLGROETHENE UGiKG 

TOLUENE UG/KG 
TOTAL XYLENES UG/KG 

PHENOL 
DIETHYL PHTHALATE 
PHENANTHRENE 
FLUORANTHENE 
PYRENE 
BUTYL BENZYL PHTHALATE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2.ETHYLHEXYL)PHTHALATE 
BENZO(B)FLUORANTHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 

UG/KG 
UG/KG 
UGKG 
UGfKG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 1600 

4 J 

25 J 
80 J 

200 J 
J 400 J 

240 

16 J 7.9 J 48 J 

30 J 
220 

31 J 

5 J 

190 J 
530 J 

290 J 100 J 
210 J 200 J 

920 J 

UG/KG - microgram per kilogram 
J - value ia estimated 
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TABLE3-11 
Sl’I’E 6 WALLACE CREEK SEDIMENT 

PGSlTIVE DEIECTION SUMMARY 

REMEDIAL INVBSTIQA’IION CIO-0133 
MCB CAMP LBJBUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-WC07-SD-06M 6-WC07-SD-612M 6.WC08-SD-06B 6.WCOS-SD-06M 6-WCOS-SD-612B 6-WCOS-SD-612M 
Depth: O-6" 6.12" O-6" 0 - 6" 6 - 12" 6-12" 

Date Sampled: S/23/92 8123192 8123192 S/23/92 8123192 S/23/92 
Lab Id: 00429.08 00429-09 0042943 00429-1s 00429-16 00429-17 

Parameter 

DIELDRIN 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

PCB-1260 

METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

l,P,DICHLCROETHENE 
P 2$UTANONE 

% TRlCHLOROETHENE 

TQLUENE 

TOTAL XYLENES 

PHENOL 

DIETHYL PHTHALATE 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

BWI’YL BENZYL PHTHALATE 

BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(A)PYRENE 

U&i 

UGKG 

UGiKG 47 J 18 J 27.9 

UG/KG 67 50 J 200 J 23 J 

UGiKG 220 J 1200 J 

UGiKG 2000 J 310 J 2100 J 32 J 

UG/KG 6 J 

UG/KG 350 590 J 

UG/KG 2 J 5 J 

UGfKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

7.6 J 

49 

UG/KG 

UG/KG 120 J 

UG/KG 

UG/KG 760 J 250 J 

UG/KG 95 J 810 J 220 J 

UG/KG 

UG/KG 210 J 

UG/KG 230 J 

UGlKG 

UGiKG 420 J 

UG/KG 140 J 

UG/KG 150 J 

76 J 

180 J 94 J 

350 J 130 J 

67 J 

14 J 

140 J 95 J 

67 J 

UCXKG - microgram per kilogram 
J - value is estimated 



TABLE3-11 

SITE 6 WALLACE CREEK SEDIMENT 
I’GSlTlVE DETECTION SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 

Depth: 
Date Sampled: 

6-WC09-SD-06B 6.WC09-SD-06M 6-WC09-SD-612B 6.WC09-SD-612M 6-WCIO-SD-06M 6-WCIO-SD-612M 

0 - 6” O-6” 6 - 12” 6 - 12” 0 - 6” 6 - 12” 

8123192 8123192 8/23/92 8123192 8122192 8122192 

Lab Id: 00429-21 00429-22 00429-23 00429-24 00426.04 00426.05 
Units Parameter 

DIELDRIN UG/KG 

4,4’-DDE UG/KG 
4,4’-DDD UG/KG 

4,4’-DDT UG/Ko 

PCB-1260 UGIKG 

METHYLENE CHLORIDE 

ACETONE 

CARBON DISULFIDE 

1,2-DICHLGROETHENE 

‘?’ 2.BUTANONE 

5 TRICHLGROETHENE 

TOLUENE 

TOTAL XYLENES 

UG/KG 

UGfKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UGtKG 

UG/‘KG 

PHENOL 

DIETHYL PHTHALATF 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

BUTYL BENZYL PHTHALATE 

BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BENZO(B)$LUORANTHENE 

BENZO(K)FLUORANTHENE 

I3ENZO(A)PYRENE 

UGiKG 

UGiKG 

UGiKG 

UGfKG 

UG/-KG 

UG/KG 

UG/‘KG 

UGiKG 

UGiKG 

UG/KG 

UG/KG 

UG/KG 

5.9 

7.4 J 

31 J 

240 

330 J 

410 J 

120 J 

74 J 

140 J 

75 J 

69 

80 J 

290 J 

16 J 

24000 J 

9300 

190 J 

83 

49 J 

130 J 

5 J 

250 J 

190 J 

480 J 

32 34 J 
44 43 J 

420 160 J 

140 J 200. J 

24 J 

260 J 

300 J 

22 J 

330 J 

230 J 

130 J 

94 J 

UCVKG - microgram per kilogram 
J - value is estimated 



TABLE3 - 11 
Sk3 6 WALLACE CREEK SEDIMENT 

POSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-WC1 l-SD-06B 6-WC1 l-SD-06M 

Depth: 0 - 6” 0 - 6” 

Date Sampled: 8l22l92 8122192 

Lab Id: 00426.10 00426-l 1 

Units Parameter 

DIELDRIN 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

PCB-1260 

METHYLENE CHLORIDE 

ACETONE . 

CARBON DISULFIDE 

1,2-DICHLOROETHENE 

2-BUTANONE 

TRICHLGROETHENE 

TOLUENE 

TOTAL XYLENES 

PHENOL 

DIETHYL PHTHALATE 

PHENANTHRENE 

FLUORANTHENE 

PYRENE 

BUTYL BENZYL PHTHALATE 

BENZO(A)ANTHRACENE 

CHRYSENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

BENZO(B)FLUORANTHENE 

BENZO(K)FLUORANTHENE 

BENZO(A)PYRENE 

UG/KG 

UG/KG 330 J 72 J 

UG/‘KG 15 J 

UGlKG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UGKG 

UG/KG 

UG/KG 

UG/KG 200 J 

UG/KG 120 J 

UGiKG 

UG/KG 

UG/KG 

UGfKG 960 J 

UG/KG 

UGfKG 

UGfKG 

UG/KG 

UG/KG 25 J 

UGiKG 35 J 42 J 

UG/KG 

UG/KG 120 J 

Uff/KG - microgram per kilogram 
J - value ia estimated 



TABLE 3 - 12 
SITE 6 WALLACE CREEK SEDIMENT 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INWSTIGATION CT04133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.WCOl-SD-06B 6-WCOl-SD-612B 6.WC02-SD-06B 6-WC02-SD-612B 6.WC03-SD-06B 6.WC03-SD-06M 
Depth: 0 -6’ 6 - 12’ O-6’ 6 - 12’ 0 - 6’ 0 -6’ 

Date Sampled: 8l3Ol92 8l3Of92 8l26l92 8126192 8126192 8126192 

Parameter 
Lab Id: 0046422 00464-24 00445-03 0044564 00445.05 00445.06 

Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIU%f 
CALCluM 
CHROMIUM- 
COBALT 
COPPER 

w IRON 
$ LEAD 

MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
ZINC 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MGIKG 
MO/KG 
MG/KG 
MO/KG 
MO/KG 
MGIKG 
MO/KG 
MG/KG 
MGIKG 
MG/KG 
MGIKG 
MO/KG 
MG/‘KG 

2090 J 
1.2 JB 
5.2 JB 

329 B 

724 J 
9.7 J 

50.5 B 

92.1 B 

5.7 B 

2510 6540 J 

15.3 B 19.6 JB 

1060 B 1090 JB 
4.2 
0.6 JB 

0.43 JB 
1430 J 1200 J 

2.3 J 4.8 J 
57 B 372 JB 
4.7 J 8.8 

98.1 B 

4.4 B 

145 B 

491 JB 
5.8 B 

5390 J 

23.7 JB 

1790 J 
3.4 

0.87 JB 
0.62 JB 
1570 J 

4.8 J 
356 JB 
6.5 
2.8 B 

469 JB 
7B 

6480 J 

15.8 JB 

2850 J 
6.2 

5.8 JB 
6870 J 

9 J 
440 JB 
9.7 

220 B 

11.6 B 

4780 J 

37.1 J-B 

22200 J 
6.4 
1.3 JE 

53200 
6940 J 

314 J 
852 JB 
23 

360 B 
7.3 
489 JB 
9.1 B 

926 

MO/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 
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TABLE 3 - 12’ 
SJTE 6 WALLACE CREEK SEDIMENT 

POSlTIVE DEl’ECTION SUMMARY 
REMEDIAL INVESMQATION cTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL MIFALS 

PalXtleter 

Sample No: 6-WCO3-SD-612B 6-WC04-SD-06B 6-WC04-SD-06M 6-WC04-SD-612B 6-WC05.SD-06B 6-WCOS-SD-06M 
Depth: 6-12' O-6' O-6' 6-12' O-6' 0 - 6' 

Date Sampled: 8126192 8/26/92 8126192 8126192 8127192 8127192 
Lab Id: 00445-07 00445-08 00445-09 00445-10 00445-I 1 00445.13 

Units 

ALUMINUM 
ARSENIC 
BAR&f 
BERYLLIUM 
C&IUM 
CHROMIUM 
COBALT 
COPPER 

w IRON 
’ LEAD 
E MAGNESIUM 

MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADJXM 
ZINC 

MG/KG 
MGIKG 
MG/KG 
MG/KG 
MGKG 
MG/KG 
MGIKG 
MG/‘KG 
MGIKG 
MGIKG 
MGlKG 

MO/-KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MG/KG 

7040 J 
1.3 JB 

25.2 JB 

1830 J 569 J 
1.3 B 
4.3 JB 

1950 J 8600 J 2040 J 

4.2 JB 4.8 JB 18.1 JB 4.7 JB 

4500 J 
.8.3 

407 JB 

2.7 

90000 J 
3.7 

1090 JB 
. 2 B 

0.63 JB 

1.8 JB 
2050 J 

4.4 J 
311 JB 
5.1 

1300 JB 
4.3 

1.1 JB 
1.2 JB 

1680 J 
6.2 J 

673 JB 

6.4 

2430 J 
2.4 

0.62 JB 
1.9 JB 

1450 J 
7.1 J 

209 JB 
7.1 

79.6 
6050 J 
10.3 J 
333 JB 

8.3 

8.7 J 
1920 J 

3 J 
160 JB 

5 

2.5 JB 
1160 J 

4.4 J 
1380 J 
18.7 

457 B 101 B 180 B 

621 JB 

15.9 

1070 JB 
4.6 JB 15.7 B 3.5 Jl3 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB -value is estimated below the CRDL, but greaterthanthe IDL 



TABLE 3 - 12 
SITE 6 WALLACE CREEK SEDIMENT 

POSITIVE DETBCJXON SUMMARY 
REMEDIAL INVESTIGATION CI’O-O 133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-WC05-SDdlZB 6-WC06-SD”06B 6.WC06-SD-06M 6-WC06-SD-612B 6-WC06-SDa12M 6-WC07-SD-06B 
Depth: 6-12’ O-6’ O-6’ 6 - 12’ 6 - 12’ O-6’ 

Data Sampled: 8l27i92 8/23/92 8123192 8123192 8123192 8123192 
Lab Id: 00445-14 00429-01 00429-02 00429.03 00429-04 00429-07 

Units 

ALUMINUM MGt’KG 
ARSENIC MGIKG 
BARIUM MO/KG 
BERYLLIUM MO/KG 
CALCIUM MG/KG 

CHROMIUM MGKG 
COBALT MGIKG 
COPPER MGIKG 

y  IRON MG/KG 
2 LEAD MG/KG 

MAGNESIUM MG/KG 
MANGANESE MO/KG 
NICKEL MG/KG 
POTASSIUM MGKG 
SILVER MG/KG 
SODIUM MG/KG 
VANADIUM MGKG 

ZINC MG/KG 

4130 J 9120 
3.6 B 

14.8 B 
0.35 B 
3590 

5.4 B, 

1990 
1 B 

4.2 JB 
0.12 B 
1410 B 

1.5 B 

6210 1390 8590 

23.4 JB 14.3 B 
0.41 B 
3930 

3.2 B 
1.6 JB 
5.2 JE 

5410 
12.4 

1110 B 
16.3 

2.5 JB 
0.1 B 

1740 
1.2 B. 

12 B 
0.78 B 
8290 1530 J 

2.4 
0.89 JB 
0.77 JB 
1010 J 

3.4 J 

13.3 JB 
8080 
70.9 
2250 B 
25.8 

7.3 JB 
1480 
19.9 
438 B 
5.8 

1.3 JB 
978 
5.7 

427 B 
5.9 

7.2 Jl3 
3980 
18.8 

5650 B 
13.1 B 4.4 

533 B 99.8 JB 318 B 124 B 545 B 

468 JB 
4.7 B 

4220 481 JB 
14.2 B 3.5 JB 
39.6 11.5 

1630 Jl3 
9.6 Jl3 

22.6 

1530 J 
2.2 JB 
6.2 

6020 B 
16.7 B 

MG/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Limit (IDL) 
J-value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 
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Parameter 

Sample No: 6-WC07-SD-06M 6-WC07-SD-612M 6-WCOS-SD-06B 6-WCOS-SD-06M 6-WCOS-SD-612B 6-WCOS-SD-612M 
Depth: 0 - 6' 6-12' O-6' O-6' 6-12' 6.12 

Date Sampled: ’ 8123192 8123192 8123192 8123192 8123192 8123192 
Lab Id: 00429-08 00429-09 00429-13 00429-1s 00429-16 00429-17 

Units 

ALUMINUM MG/KG 
ARSANIC MG/KG 
BARIUM MGiKG 
BERYLLlUM MGKG 
CAL.CIUM MG/KG 

CHROMIUM MG/KG 
COBALT MG/KG 
COPPER MG/KG 

y  IRON MG/KG 
g LEAD MGJKG 

MAGNESIUM MGiKG 

MANGANESE MGfKG 
NICKEL MGiKG 
POTASSIUM MG/KG 
SILVER MG/KG 
SODIUM MGASG 

VANADIUM MG/KG 
ZINC MG/KG 

975 539 

3.6 JB 2.8 JB 
0.07 B 

457 B 242 B 

695 
8.7 

140 B 
3.7 B 

71.4 JB 

553 JB 224 JB 

1.7JB 0.82 J-B 

0.89 JB 21.5 

390 8680 

1.5 97 

62.7 B 3620 

3.1 27.8 

38.5 JB 862 B 

10700 9810 4470 

4.9 B 3.2 B 9.7 

12.8 B 38.4 B 5.9 JB 

0.49 B 0.35 B 0.21 B 
4560 3080 2080 

8.4 9.2 2.7 B 

6740 3730 

21.8 B 19.1 B 
106 67.9 

13.7 J 16.7 J 
7450 4090 
44.1 J 49.7 
1650 B 701 B 
21.3 12 

807 B 233 B 

1140 JB 1150 JB 
8.1 JB 33.7 

29.2 132 

18300 
10.2 

110 
0.76 B 
5270 

19.2 

2m 
27.2 

11300 

156 

906 B 
28.4 

7.4 JB 
834 B 

MGlKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 3 - 12 
SlTE 6 WALLACE CREBK SEDIMENT 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
TOTAL METALS 

Parameter 

Sample No: 6-WC09-SD-06B 6-WC09-SD-06M 6-WC09-SD-612B 6.WC09-SD-612M 6-WClO-SD-06B 6.WClO-SD-06M 
Depth: 0.6' O-6' N/A N/A O-6’ 0 - 6' 

Date Sampled: 8/23/92 8123192 8123192 8123192 W22l92 8f22l92 
Lab Id: 00429.2 1 00429-22 00429.23 00429-24 00426-02 00426-04 

units 

ALUMINUM MG/KG 
ARSENIC MG/KG 
BARIUM MGIKG 
BERYLLIUM MGIKG 
CALCIUM MG/KG 
CHROMIUM MGIKG 
COBALT MGKG 
COPPER MO/KG 

o IRON MGKG 
&I LEAD MG/KG 
CQ MAGNESIUM MGfKG 

MANGANESE MGIKG 
NICKEL MG/KG 
POTASSIUM MG/KG 
SILtiR MGiKG 
SODIUM MGiKG 
VANADIUM MO/KG 
ZINC MGIKG 

978 

2.8 JB 

399 B 
1.7 B 
2.3 JB 

11.9 J 
789 
4.9 

213 B 
3.2 B 
2.7 JB 

65.5 JB 

332 JB 8880 

1.9 JB 41.5 B 
388 137 

17200 

5.8 B 
19.8 B 
0.63 B 
6150 
.17.7 

3.3 JB 

33.5 

14600 
106 

4520 B 
50.2 

1390 B 

8610 

15.4 B 
0.33 B 

10300 
8.2 B 
2.9 JB 
4.4 JB 

11600 

8.8 

730 B 
42.5 

419 B 

1380 JB 
12.7 J-J3 

17.1 

9160 
3.5 B 

10.9 B 
0.3 B 

3410 

9.6 

1.6 JB 

10.7 JB 

7000 

37.4 

1350 B 
20.9 

4.3 JE? 

628 B 

1110 JB 
18.5 B 
43.6 

4640 

6500 B 

4610 J 
22.4 J 

6630 B 
11.8 JB 

829 B 

14900 

33.1 B 

25400 

4.7 B 
23.6 B 

4180 
28.5 

13900 
68.9 J 

4630 

40.6 

10.7 JB 

2200 B 

11900 
45.5 J 
69.6 

MGKG -milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Liit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greaterthanthe IDL 



TABLE 3 - 12 
SlTE 6 WALLACE CREBK SEDIMENT 

POSITIVE DETJXl-ION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6.WClO-SD-612M 6-WCll-SD-06B 6-WCll-SD-06M 
Depth: 6-12’ O-6’ 0 - 6’ 

Date Sampled: 8/22/92 W22f92 8/22/92 

Parameter 
Lab Id: 00426-05 00426-10 00426-l 1 

Units 

ALUMINUM 

ARSENIC 
BARIUM 
BERYLLIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 

ZINC 

MGIKG 
MGKG 
MGlKG 
MGiKG 
MGIKG 
MGfKG 
MGXG 
MGKG 
MGIKG 
MGIKG 
MGAiG 
MGiKG 
MGKG 
MGflCG 
MG/‘KG 
MGiKG 
MGtJSG 
MGiKG 

8070 
1.8 B 

10.4 B 

2560 9350 

10 7.7 B 

6810 
13.7 J 
1620 B 
26.5 

762 B 

2380 

24.3 

3470 
8.9 B 

3940 11600 
16.7 J 31.8 J 

9840 3830 
12.3 JB 38.8 

1040 B 1280 B 

18300 

22.7 B 42.5 

12000 
4.4 JB 

4170 
13.5 

10300 

MGKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instmmeut Detection Lit (IDI,) 
J - value is estimated 
JB -value is estimated below the CRDL, but greater thanthe IDL 



PaWhet 

Sample No: 6.BHO l-SD-06B 6-BH02-SD-06M 6-BH02-SD-612M 6-BH03-SD-06B 6-BH03-SD-06M 6-BH03-SD-612B 

Depth: 0 - 6” 0 - 6” 6 - 12” 0 - 6” 0 - 6” 6 - 12” 

Date Sampled: 10123192 8128192 8128192 S/28/92 8128192 8128192 

Lab Id: 00591-01 00458-02 00458.03 00458-05 00458-07 00458-08 

Units 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

ALPHA CHLGRDANE 

PCB-1260. 

MRTHYLENE CHLORIDE 
ACETONE 

r 2:BUTANONE 

iii TRICHLGROETHENE 

,BENZENE 
TETRACHMROETHENE 

ETHYLBENZENE 

TOTAL XYLENES 

1,CDICHLCROBENZENE 

PYRENE 

BENZO(B)PLUORANTHENE 

BENZO(A)PYRBNE 

INDENO(l,2,3-CD) PYRBNE 

UG/KG 5.7 68 

UG/KG 25 

UGlKo 15 

UG/KG 

UG/KG 170 

UG/KG 2 J 3 J 

UGiKG 840 140 34 99 

UG/KG 15 J 3 J 10 J 23 J 

UG/‘KG 5 J 

WGiKG 5 J 

UG/KG 3 J 

UG/KG 

UG/KG 3 J 

UGKG 

UGiKG 

UG/Ko 

UG/KG 450 J 

UG/KG 

190 J 

4 J 

210 

30 

640 

UG/KG - microgram per kilogram 
J - value is estimated 
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TABLE 3 - 13 
SlTE 6 BEAR HEAD CREEK SEDIMENT 

POSlTlVE DElECTION SUMMARY 
REMEDIAL INVESTIGATION Cl-O-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: ‘k-BH03-SD-612M 6-BH04-SD06B 6-BH04-SD-06M 6-BH04-SDdlZB 6-BH04-SD-612M 6.BH05-SD-06B 
Depth: 6 - 12” 0 - 6” 0 - 6” 6 - 12” 6- 12" 0 -6" 

Date Sampled: 8l28192 8126192 8126192 8126192 8126192 8126192 

Parameter 
Lab Id: 00458.09 00439-01 00439-02 00439-03 00439-04 00439-05 

Units 

4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
ALPHA CHLORDANE 
PCB-1260 

METHYLENE CHLORIDE 
ACETONE 
2-BUTANONE 
TRICHLOROETHENE 
BENZENE 
TETRACHWROETHENE 
ETHYLBENZENE 
TOTAL XYLENES 

1,4-DICHLGROBENZENE 
PYRENR 
BENZO(B)FLUORANTHENE 
BENZO(A)PYRXNE 
INDEN0(1,2,3-CD) PYRENE 

UG/‘KG 22 14 41 J 35 J 53 J 30 J 
UG/‘KG 9.2 J 8.4 J 42 J 11 J 220 J 26 J 
UG/KG 6.6 J 16 J 9.4 J 38 J 
UG/KG 
UGKO 160 51 110 J 240 J 370 J 64 J 

UGfKG 7 J 
UGKG 340 140 9900 J 50 J 91 3700 J 
UG/KG 59 2400 5 J 2600 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UG/KG 

UG/KG 
UGiKG 60 J 
UG/KG 
UG/KG 230 J 93 J 100 J 
UG/JSG 40 J 

UG/KG - microgram per kilogram 
J - value ia estimated 



TABLE 3 - 13 
SITE 6 BEAR HEAD CREEK SEDIMENT 

POSlTIVE DBTECTION SUMMARY 
REMEDIAL INVESTIGATION ‘X0-0133 

MCB CAMP LBTEUNE, NORTH CAROLINA 
ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6.BHOS-SD-06M 
0 - 6” 

8126192 
00439-06 

6-BH06-SD-06B 
0 - 6” 

g/26/92 
00439-07 

6.BH06.SD-06M 
0 - 6” 

W26l92 

00439-09 

6-BH07-SD-06B 
0 - 6” 

8127192 

00445-o 1 

6-BH07-SD-06M 
0 - 6” 

8l27lP2 

00445.02 
Parameter 

4,4’-DDE 
4,4’-DDD 
4,4’-DDT 
ALPHA CHLGRDANE 
PCB-1260 

METHYLENE CHLGRIDE 
ACETONE 
2-BUTANONE 
TRICHLGROETHENE 
BENZENE 
TETRACHLGROETHENE 
ETHYLBENZENE 
TOTAL XYLENFS’ 

I,4-DICHLGROBENZENE 
PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO( 1,2,3-CD) PYRFsNE 

Units 

UG/KG 32 68 J 24 J 
UGiKG 23 37 J 22 J 
UG/KG 21 J 14 J 7 J 
UG/I(G 14 J 
UGiKG 110 J 180 J 69 J 

UG/KG 
UG/‘KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 

470 J 60 J 91 J 
87 J 

UGiKG 
UGiKG 
UG/‘KG 
UG/KG 
UG/KG 

76 J 
96 J 

340 J 

1so 

57 J 
380 

370 J 

UWKG - microgram per kilogram 
J - value is estimated 



TABLE 3 - 14 
SlTE 6 BEAR HEAD CRBEK SEDIMENT 

POSlTlVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LJZJBUNE, NORTH CAROLINA 

TGTALMETALS 

Sample No: 6-BHOl-SD-612B 6.BHOl-SD-612M 6-BHOl-SD-06B 6-BHOl-SD-06M 6-BH02-SD-06M 6-BH02-SD-612M 

Depth: 6 - 12" 6 - 12" 0 -6" 0 -6" O-6" 6 - 12" 

Date Sampled: 10/23/92 10/23/92 10/23/92 10/23/92 8128192 8128192 

Lab Id: 00591-03 00591-04 00591-01 00591.02 00458-02 00458-03 

Parameter units 

ARSENIC 

BAR&M 

BERtiLIUM 

CAD$4lUM 

CtiIUM 

CHROMIUM 

COBALT 

COPPER 

I.RbN 

LEAD 
MAGNESIUM 

1 I[tiGANESE 

f’GTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZINC 

MGiKG 

MGIKG 

MG/‘KG 

MG/KG 

MG/KG 

MGI-KG 

MGIKG 
MGiKG 

MG/KG 

MG/KG 
MG/KG 

MG/KG 

MG/KG 

MG/KG 

MO/KG 

MGASG 

MG/KG 

MG/KG 

6760 

9.7 JB 

0.13 B 

5.1 

3.2 JB 

765 
8.9 

128 B 

4.9 

125 B 

5.7 B 

7790 

14.4 B 

0.17 B 

4.7 

10.1 JB 

1590 
12.3 

160 B 

6B 

163 B 

6.5 B 

5610 

0.14 B 

4.9 

4.2 JB 

638 

11.3 
103 B 

4.7 

122 B 

4.8 B 

6360 

9.9 JB 

3010 

12.5 B 

0.54 JB 

1410 

3.6 

6.2 JB 

956 
10.2 

130 B 

4.9 B 

140 B 

4.9 B 

1240 
6.9 

77.9 B 

4.4 J 

3.3 JB 

12 

7780 

1.6 JB 

30 B 

0.33 B 

1.3 JB 

3890 

9.9 

3150 

8.9 
187 B 

8.6 J 

2.9 

14.1 B 

12.6 

MG/KG - milligram per kilogram 

B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 

J -value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 3 - 14 
SlTE 6 BEAR HEAD CRBBK SEDIMENT 

POSlTlVE DJZI’ECJXON SUMMARY 
REMEDIAL. INVESTIGATION (X0-0133 

MCB CAMP LEXEUNE, NORTH CAROLINA 
TOTAL MEWLS 

Sample No: 6-BH03-SD-06B 6.BH03-SD-06M 6.BH03-SDdlZB 6-BH03-SD-612M 6-BH04-SD-06B 6.BH04-SD-06M 

Depth: 0 - 6” 0 - 6” 6 - 12” 6 - 12” 0 - 6” O-6” 

Date Sampled: S/28/92 S/28/92 S/28/92 8128192 S/26/92 S/26/92 

LabId: 00458-05 00458-07 00458-08 00458-09 00439-01 00439-02 

Units 

KwNuM MO/KG 

ARSENIC MG/KG 

JMWJM MGIKG 
BERYLLIUM MG/KG 

CADMIUM MG/KG 

CALCIUM MGKG 

CHROMIUM MGIKG 

COBALT MGKG 

o COPPER MG/KG 

$g IRON MGIKG 
LEAD MO/KG 

MAGNESIUM MG/KG 

MANGANESE MG/KG 

POTASSIUM MGACG 
‘SELENJUM MG/KG 

SODIUM MGKG 

VANADIUM MGIKG 

ZINC MGiKG 

13600 J 

31.7 B 
0.63 B 

1.3 JB 

3340 
11.9 

3050 

19.1 J 
317 B 

11 J 
225 B 

13.8 B 

11 

9210 

33.2 B 

0.56 B 

1.1 JB 
4850 

8.4 

6.7 JB 

4450 

45.3 

219 B 

14 J 

12.9 B 

30.4 

15000 

32.8 B 
0.97 B 

1.3 JB 

3280 

13.6 

3030 

20.8 

291 B 

8.1 J 

288 B 

17.8 

6.4 B 

MGIKG - milligram per kilogram 

10800 

40.4 B 

0.42 B 

1.7 JB 

5880 

10 

7.1 JB 

4660 
46.1 

210 B 

15 J 

12.5 B 

34.5 

465 570 

0.62 B 

0.7 JB 

45600 

2.4 

516 442 

2.9 7.7 

653 B 138 B 

28.7 6.3 J 

86.5 JB 

1.7 JB 

8560 

1.5 JB 

7.7 

B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Lit (IDL) 

J -value is estimated 

JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 3 - 14 

SlTE 6 BBAR HEAD CREEK SEDIMENT 
POSITIVE DETECTION SUMMARY 

REMEDIAL INVJWMGATION CT04133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6-BHO4-SDdl2B 6-BHO4-SDdlZM 6-BH05-SD-06B 6-BH05-SD-06M 6-BH06-SD-06B 6-BH06-SD-06M 

Depth: 6 - 12” 6 - 12” 0 - 6” 0 - 6” O-6” O-6” 

Date Sampled: 8l26l92 8126192 8/26/92 8126192 8126192 8126192 

Lab Id: 00439-03 00439-04 00439-05 00439-06 00439.07 00439-09 

Units 

ALUMINUM 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 
45 

8 
IRON 

LEAD 
MAGNESIUM 

MANGANESE 

PGTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZNC 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MGfKG 
MGIKG 

MG/KG 

MG/KG 

MGi-KG 
MG/KG 

MGIKG 

MGKG 

MG/KG 

MGIKG 

MG/KG 

MGKG 

MGIKG 

MG/KG 

1000 1300 

0.54 B 

1850 6230 

1.1 B 

27 B 

0.3 B 

1.8 J 

4070 

6.6 

1.7 JB 

6.2 JB 

6250 

29 

180 B 

12.4 J 

156 B 

3840 5260 J 

1 B 2.2 JB 

17.9 B 25.1 JB 8.1 JB 7.7 JB 

0.73 JB 

18000 

2.8 

1.1 JB 

4630 

5.5 

7490 

3.4 

1210 

2.3 B 

12300 J 

9.2 J 

1.2 JB 2.2 n3 

99s 998 
17.8 17.6 
295 B 57.6 B 

10.4 J 3.8 J 

5.2 JB 

3060 

42 

178 B 

19 J 

121 B 

8.8 JB 

5920 J 

27 J 
302 JB 

27.5 J 

1320 
2.5 

118 B 

4.8 J 

93.7 JB 

9JB 

50.7 J 

1.5 JB 2.2 B 

6.7 11.4 

3.2 JB 10.4 B 6.5 B 

13.8 36.6 24.9 

MG/KG - milligram per kilogram 

B - reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Limit (IDL) 

J - value is estimated 

JB - value is estimated below the CRDL, but greaterthanthe IDL 



TABLE 3 - 14 
SITE 6 BEAR HEAD CREEK SEDIMENT 

POSITlVE DETBCI’ION SUMMARY 
REMEDIAL INVJWI’IGATION Cl’O-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
TOTALMETALS 

Parameter 

Sample No: 6-BH07-SD-06B 6-BH07.SD-06M 

Depth: 0 - 6” 0 - 6” 

Date Sampled: 8127192 8/27/92 

Lab Id: 00445-01 00445.02 

Units 

ALUMINUM MGiKG 

ARSENIC MG/KG 

BARIUM MG/KG 

BERYLLIUM MGIKG 

CADMIUM MGIKG 

CALCIUM MGIKG 

CHROMIUM MGIKG 

COBALT MG/KG 

COPPER MG/KG 

IRON MG/KG 

LEAD Ma/KG 

MAGNESIUM MGIKG 

MANGANESE MGIKG 

POTASSIUM MGIKG 
SELENIUM MO/KG 

SODIUM MGACG 

VANADIUM MGIKG 

zmc MG/KG 

12300 J 

6.1 JB 

10.5 JE 

9240 J 

10.8 B 

3.4 B 

28.1 B 

15800 J 

49.2 J 

9820 J 

46.5 

1930 B 

36200 J 

45.9 B 

77.1 

22100 J 

4.7 B 

22.8 JB 

4.7 JB 

14400 J 

16.4 B 

4B 

23.8 B 

17100 J 
70.4 J 

10500 J 

48.6 

1460 B 

15500 J 

54.1 B 

82.4 

MGKG - millignun par kilogram 

B - reported value is less than Contract Required Detection Liit (CRDL), but greater than Instmment Detection Limit (IDL) 

J-value is estimated 

JB - value is estimated below the CRDL, but greater thsn the IDL 



TABLE 3 - 15 
SlTE 6 RAVINE SEDIMENT 

POSlTIVE DlXECl’ION SUMMARY 
RFMEDIAL INVESMGATION CTO-0133 

MCB CAMP LBJEUNB, NORTH CAROLINA 
ORGANICS 

Parameter 

Sample No: 6-RVl-SD-06 6-RV2-SD-06 6-RV3-SD-06 6-RV3-SD-612 6-RV4-SD-06 6-RV4-SD-612 
Depth: 0 - 6” 0 - 6” 0 - 6” 6 - 12” 0 - 6” 6 - 12” 

Date Sampled: 8125192 8125192 8124192 8124192 8124192 8124192 

Lab Id: 00439-l 1 00439-13 00437-04 00437-05 00437-08 00437.09 
Units 

DIELDRIN UGiKG 43 J 
4,4’-DDE UGiKG 120 J 
ENDRlN UG/KG 5.1 J 
4,4’-DDD UGKG :, 45 T 
4,4’-DDT UGKG 130 J 
ENDRINALDEHYDE UG/KG 7.8 
PCB-1260 UG/KG 360 J 92 J 

ACETONE UGASG 62 
2-BUdONE UG/KG 

NAPHTHALENE UG/KG 
2-METHYLNAPHTHALENE UG/KG 

k5 ACENAPHTHENE UG/KG 
3 DIBENZOFURAN UG/KG 

FLUORENE UGIKG 
PHENANTHRENE UG/KG 
ANTHRACENE UG/‘KG 
DI-N-BUTYL PHTHALATE UG/KG 
FLUORANTHENE UG/KG 
CARBAZOLE UG/‘KG 
PYRENE UG/‘KG 
BENZO(A)ANTHRACENE UG/‘KG 
CHRYSENE UG/KG 
BIS(2-ETHYLHEXYL)PHTHALATE UG/‘KG 
BENZO(l3)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYRENE UG/KG 
INDENG(1,2,3CD) PYRENE UG/KG 
DIBENZ(A,H)ANTHWCENE UG/KG 
BENZO(G,H,I)PERYLENE UG/KG 

50 J 

84 J 

130 J 
61 J 
85 J 

120 J 

70 J 
57 J 

57 J 

54 J 
44 J 

220 J 
110 J 
250 J 

1600 
480 

1500 J 
170 J 

2100 
1100 
1100 

1200 
440 

1000 
710 

83 J 
680 

210 J 51 

190 J 

200 J 

8.1 J 
53 J 

130 J 

96 J 
43 J 
59 J 

54 J 

9.4 3 
14 J 

180 J 

90 J 

4.1 3 

9100 J 
2400. J 

UG/KG - microgram per kilogram 
J - value is estimated 



TABLE 3 - 15 
SHE 6 RAVINE SEDIMENT 

POSlTIVE DETECTION SUMMARY 
REMEDIAL INVBSTIGATION CTO-0133 

MCB CAMP LBJEUNE, NORTH CAROLINA 
ORffANICS 

Parameter 

Sample No: 6-RVS-SD-06 6-RV6-SD-06 6-RV7-SD-06 6-RV7-SD-612 6-RV8-SD-06 
Depth: 0 -6" 0 - 6" 0 -6" 6- 12" 0 -6" 

Date Sampled: 8125192 8125192 8125192 8125192 8125192 
Lab Id: 00439-15 00437-l 1 00437-12 00437-14 00437-17 

Units 

DIELDRlN UG/KG 
4,4’-DDE UG/KG 44 J 58 J 37 J 23 J 
ENDRlN UG/KG 

4,4’-DDD UG/KG 9 J 36 J 34 J 
4,4’-DDT UG/KG 19 J 170 J 60 J 19 J 
ENDRIN ALDEHYDE UG/KG 
PCB-1260 UG/JSG 79 J 29 J 41 J 

ACETONE UG/KG 3400 J 
2-BUTANONE UG/KG 2300 

NAPHTHALENE UG/KG 
2-METHYLNAPHTHALENE UG/KG 
ACENAPHTHENE UG/KG 
DlBENZOFURAN UG/KG 
FLUORENE UGiKG 
PHENANTHRENE UGKG 
ANTHRACENE UG/KG 
DI-N-BUTYL PHTHALATE UG/KG 
FLUORANTHENE UG/KG 
CARBAZOLE UG/KG 
PYRENE UG/KG 
BENZO(A)ANTHRACENE UGiKG 
CHRYSENE UG/KG 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 
BENZO(B)FLUORANTHENE UG/KG 
BENZO(K)FLUORANTHENE UG/KG 
BENZO(A)PYRENE UG/KG 
INDENO( 1,2,3-CD) PYRENE UG/KG 
DIBENZ(&H)ANTHRACENE UG/‘KG 
BENZO(G,H,I)PERYLENE UG/KG 

UG/KG - microgram per kilogram 
J - value is estimated 

340 J 

52 J 

120 J 

110 J 

89 J 



TABLE 3 - 16 
SlTE 6 RAVINE SEDIMENT 

WSITIVE DETECTION SUMMARY 
REMEDIAL INVESTIGATION cTO-0133 

MCB CAMP LBJBUNE, NORTH CAROLINA 
TOTAL MBTALS 

Parameter 

Sample No: 6-RVl-SD-06 6-RV2-SD-06 6.RV3-SD-06 6-RV3-SD-612 6.RV4-SD-06 6-RV4-SD-6 12 

Depth: 0 - 6” 0 - 6” 0 - 6” 6 - 12” 0 - 6” 6 - 12” 
Data Sampled: 8125192 8125192 8124192 8124192 8124192 8124192 

Lab Id: 00439-l 1 00439-13 00437-04 00437-05 00437-08 00437-09 
Units 

ALUMINUM 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CXLCIUM 
CHROMIUM 
COBALT 
COPPER 

Y 
IRON 

g LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
VANADIUM 
ZlNC 

MG/‘KG 
MGIKG 

MGIKG 

MG/KG 
MG/KG 
MGiKG 
MGIKG 
MGiKG 
MGlKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 
MGKG 
MO/KG 
MGIKG 
MG/KG 
MG/KG 
MG/‘KG 

10300 2540 
4.3 0.61 B 

61.5 22.9 B 

5.9 J 
3450 
17.7 
2.1 JB 

67.5 
7590 

2.1 B 
402 B 
288 
0.75 
7.7 JB 

361 B 

19 6B 
408 64.8 

1.8 J 
1490 

3.6 

12.3 
2290 
21.2 
139 B 
24 

0.25 

108 B 

3820 
2.1 JB 

18.2 JB 
0.13 B 

1.9 J 
735 B 

6 
0.72 B 
18.7 J 

2690 
62.3 J 
137 B 

58.3 
0.1 
2.1 B 
153 B 

0.85 B 
7B 

113 

1090 

5.6 JB 4.2 JB 2.9 JE 

0.61 J 0.53 JB 
315 B 148 B 

6 J 4.2 JB 
828 1010 
12.4 J 6.6 J 

40 B 34.7 B 
5.1 J 6.5 J 

0.04 B 0.03 B 

47.5 B 

2.1 B 
24.8 

947 739 

35.1 B 29.5 B 
0.56 B 0.6 B 

2.5 B 1.2 B 
31.6 20.3 

2.6 JB 
420 
5.4 J 

24.5 B 
3.4 J 

MGKG -zmilligram per kilogram 
B - reportkd value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Lit (IDL) 
J - value is estimated 
JB -value is estimated below the CRDL, but greater thanihe IDL 



TABLE 3 - 16 
SlTE 6 RAVINE SEDlMENT 

POSlTlVE DElXCTION SUMMARY 
REMEDIAL INVBSTIffATION CTO-0133 

MCB CAMP LBJHJNE, NORTH CAROLINA 
TOTAL MBTALS 

Parameter 

SampleNo: 
Depth: 

Date Sampled: 
Lab Id: 

Units 

6-RVS-SD-06 6-RV6-SD-06 6-RV7-SD-06 6-RV7-SD-6 12 6.RVS-SD-06 
0 -6" 0 - 6" 0 - 6" 6 - 12" O-6" 

8125192 8125192 8125192 8125192 8125192 

00439-15 00437-l 1 00437-12 00437.14 00437-17 

ALUMINUM MGIKG 
ARSENIC MG/KG 
BARIUM MG/KG 
BERYLLIUM MGIKG 
CADMIUM MGI-KG 
CALCIUM MGIKG 
CHROMIUhI MG/Ko 
COBALT MGKG 
COPPER MGKG 
IRON MGIKG 
LEAD MG/KG 
MAGNESIUM MG/KG 
MANGANESE MGKG 
MERCURY MGiKG 
NICKEL MGIKG 
POTASSIUM MO/KG 
SILVER MG/KG 
VANADIUM MG/KG 

ZINC MGIKG 

913 2100 1260 1710 

8.5 JB 
0.06 B 

1.7 J 
10100 

2B 3.1 J 

6.5 J 8.1 J 6.9 J 
875 2950 851 

25.6 11.2 J 13.3 J 
36.3 B 217 B 53.2 B 
28.9 104 25.5 J 

0.15 0.09 B 

1.8 JB 4B 
80.8 204 

83.2 B 

6.8 JB 

0.64 JB 
284 B 

48.2 B 
0.82 B 

2.4 JB 
94.2 

12.2 JB 
0.07 B 

1.6 J 
577 B 

45 J 
1000 
18.5 J 
91.1 B 
21.6 J 
0.15 

2.8 B 
60.9 B 
0.85 B 

3.7 JE 

193 

7130 

2.3 B 
37.7 JB 

0.25 B 
2.3 J 

1390 B 
10.5 

1.1 B 
35 J 

3420 

105 J 
289 B 
24.2 J 
0.27 

4B 
253 B 
1.2 B 

11.4 JB 

142 

MG/KO - milligram per kilogram 
B -reported value is less than Contract Required Detection Lit (CRDL), but greater than Instrument Detection Limit (lDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater than the IDL 



TABLE 3-17 

OPERABLE UNIT NO. 2 
P-Y TIDE DATA FOR THE NEW RIVER IN JACKSONVILLE, NORTH CAROLINA 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

1 Higy Tide / LolTide 1 

Date 

08JOll92 

Time 
13.1 

NA 

08/02/92 14.1 
NA 

2.5 
15.0 

3.3 
16.5 

4.5 
16.9 

NA 
5.4 
18.1 

09JO4J92 
08/03/92 

1.54 j 
1.62 1 

08/04J92 09/05/92 
18.8 I 1.58 I NA 1 NA 

08JO5192 NA NA 1.7 1.15 
7.2 1.60 14.1 1.15 
19.9 1.68 NA NA 
NA NA 2.7 1.23 
8.1 1.62 14.9 1.17 

20.4 1.66 NA NA 

09/06/92 
08JO6J92 NA 

08J22J92 5.0 
17.6 
NA 

I NA I 0.2 I 1.14 I 

09JO7192 
1 NA 1 0.9 1 1.07 1 

I--~-- ~~ ~~ r 0 o ’ ‘I 55 3.4 1.12 
59 15.7 1.08 
.55 4.0 1.04 
57 16.5 1.04 

08/23/92 6.1 
18.7 ___ 
NA NA 2.0 1.05 

08J24J92 7.3 1.52 14.2 1.01 
20.0 1.64 NA NA 
NA NA 3.1 1.02 

1.56 15.1 0.95 
1.65 NA NA 

08/08/92 i%--k 

54 4.8 0.99 
55 17.2 1.02 

# 
66 4.8 1.05 
66 18.1 1.12 

I 09/10/92 

I 
- 09/12/92 

11.4 1.71 6.1 1.14 
23.7 1.64 18.5 1.12 

09/13/92 
12.1 1.69 6.7 1.09 
NA NA 18.9 1.10 
0.3 1.64 NA NA 

09/14/92 12.7 l., 
NA N 

0811 l/92 10.2 1.52 4.9 1.03 
NA NA 16.9 1.02 

I 0.3 I I 1.72 NA NA 
08/12/92 1.57 5.7 0.99 

I 59 17.6 0.96 \ 
08/13/92 

08J14J92 
0.9 1.1 
13.1 1.1 
NA NA 20.2 1.11 
1.4 1.58 NA NA 

13.9 1.62 8.1 1.05 
NA NA 21.0 1.04 
2.2 1.50 
14.6 1.57 

09/15/92 

09/16/92 08/l 5192 I  I  I  

I 1.4 I 1.57 I NA I NA 1 
08/31/92 14.1 1.61 8.5 0.84 

NA NA 21.0 0.91 
2.5 1.56 NA NA 

09/01/92 NA 1 NA 9.2 0.96 
14.8 I 1.65 21.9 1.00 

09/l 7192 
0$&Y/92 

D - 09/18/92 

Source: NOAA Tide Station in Hampton Roads, Virginia 
NA - Not Aplicable 

(Note: Source data recalculated using appropriate 
correction factors to yield New River Data) 

0 r-I) 



TABLE 3-18 

,.- 
OPERABLE UNIT NO. 2 

SURFACE WATER SAMPLES CORRELATION WITH TIDE 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINIA 

6-BHOl-SW/SD 

6-BH06-SW g/26/92 7:40 Rising 67 

6-BH05-SW 8/28/92 8:25 Rising 53 

&BHOS-SW/SD 6126192 13:15 Falling 73 

6-BHOZSW/SD 8/28/92 1454 Falling 47 

6-BHOCSW/SD a/29/92 9:35 Rising 54 

6-BH02A-SW/SD 8129192 12~45 Falling 97 

* Percentage to reach higMow tide. 
(based on height of tide) 

3-67 



4.0 ECOLOGICAL INVESTIGATION 

This section discusses the ecological investigation conducted at OU No. 2. Included in this 

section are the selection of target species; selection of ecological endpoints; the sampling 

methodologies, procedures, and station locations; and the sampling results. The sampling 

included the collection of fish and benthic macroinvertebrate species for population analysis 

and the collection of fish and crabs for tissue analysis. 

4.1 Introduction 

The ecological investigation at OU No. 2 was conducted to determine if contamination 

attributable to OU No. 2 is adversely impacting the ecological integrity of Wallace Creek, 

Bear Head Creek, or the ravine. The potential impact to the ecological integrity was 

evaluated by the use of ecological endpoints (described in Section 4.3) in the risk 

characterization (described in Section 7.0). 

Three types of information are needed to evaluate potential links between the contaminants of 

concern (COCs) and the ecological endpoints. First, chemical analyses of the appropriate 

media are. necessary to establish the presence, concentrations, and variabilities of the COCs. 

Second, ecological surveys are necessary to establish if adverse ecological effects have 

occurred. Finally, toxicological information is necessary to evaluate the potential effects of 

the COCs on the ecological receptors. The combination of all three types of data allows the 

assessment of the relative contribution of other potential causes of the observed effects (as 

measured by the ecological endpoints) unrelated to the toxic effects of the COCs, such as 

habitat alterations and natural variability. Therefore, confidence in cleanup and monitoring 

decisions is greatly enhanced when based on a combination of chemical, ecological, and 

toxicological data. 

The investigation included the collection of fish and benthic macroinvertebrates for 

population statistics and fish and crabs for “body burden” analysis. The following describes 

the methodologies for the biosurvey field work and for the ecologicai endpoint evaluation. 
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4.2 Selection of Target Indicator Species 

The following sections discuss the target indicator species that were chosen for the ecological 

risk assessment, and the reason they were chosen as indicator species. The four primary 

criteria used for the selection of the indicator species are listed below: 

0 Importance to ecological systems 

l Sensitivity 

l Availability of practical methods for prediction and measurement 

a Trustee species or regulatory endpoint 

4.2.1 Fish 

Estuaries serve as a unique environment for many marine species of ftsh. Reduced salinity 

and lower incidence of piscivorous predators, together with a rich food supply, provide benefits 

to these fishes. While a few fish spend their entire life cycle in estuaries, most are seasonal 

members of estuarine communities or utilize this habitat strictly as a migratory pathway 

between feeding and spawning areas (Kennish, 1990). 

Estuarine fish must have the ability to regulate their internal environment to successfully 

inhabit the fluctuating environment of estuaries, where sudden floods and tidal changes 

abruptly alter salinity. The dominant estuarine fishes have broad salinity tolerances. Marine 

fishes are preadapted to reduced salinities, so that when salinity gradually decreases in an 

estuary, many of them will have little difficulty adapting to it (Kennish, 1990). 

Fish are commonly used as target indicator species of water quality conditions for the 

following reasons (USEPA, 1989c): 

l Fish are integrators of community response to aquatic environmental quality conditions. 

They are the end products of most aquatic food webs and, thus, the total biomass of fishes 

is highly dependent on the gross primary and secondary productivity of lower organism 

groups. 
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a Fish constitute a conspicuous part of the aquatic biota and are recognized by the public for 

their endangered status. They also represent the end product of protection for most water 

pollution abatement programs. 

l Fish reproduce once per year and complete their entire life cycle in the aquatic 

environment. Therefore, the success of each year class is dependent upon the quality of 

the aquatic environment which they inhabit. The success can be evaluated by 

- determining the general condition of the fish community each summer and fall. 

l Fish have a relatively high sensitivity to a variety of substances and physical conditions. 

Both acute toxicity (missing taxa) and stress effects (depressed growth and reproductive 

success) can be evaluated. 

l Fish have a high capacity for bioaccumulating large amounts of chemicals that can be 

measured. 

l Fish can be quickly identified to the species level in the field and there is an abundance of 

information available for many species concerning their life distribution. 

4.2.2 Benthic Macroinvertebrates 

Benthic macroinvertebrates are defined as organisms that are large enough to be seen by the 

unaided eye, and are retained by a U.S. Standard No. 30 sieve (28 meshes per inch, 0.595 mm 

openings) (USEPA, 1990). They live at least part of their life cycles within or upon available 

substrates in a body of water or water transport systems (USEPA, 1990). 

Benthic macroinvertebrates are important organisms in the trophic food web. They are a 

primary food source for many fish species and some terrestrial and bird species. Therefore, a 

decrease in numbers of benthic macroinvertebrates could lead to decreased populations of fish 

and other species. Also, constituents that tend to bioaccumulate in organisms could be 

biomagnified in species that ingest benthic macroinvertebrates. The advantages of using 

benthic macroinvertebrates as target indicator species are as follows (USEPA, 19894: 

a Benthic macroinvertebrates generally have limited migration patterns or they are 

sessile for periods in their life cycle. Therefore, they are good indicators for site- 

specific impacts (i.e., upstream-downstream). 
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4.2.3 

Benthic macroinvertebrates have a relatively short life cycle (one year or more). 

Therefore, they are good indicators of short-term environmental variations because 

their sensitive life stages will respond quickly to various stresses, while the overall 

species community will respond more slowly. 

Benthic macroinvertebrates may be easily identified down to the family level by 

trained biologists. Degraded conditions often can be detected in the field in -a very 

short time. 

Benthic macroinvertebrates are easily collected with one or two persons using 

relatively inexpensive equipment. In addition, there is no detrimental effect on the 

resident biota. 

Benthic macroinvertebrates are abundant in most water bodies. 

Other Aquatic Flora and Fauna 

Other aquatic fauna (e.g., zooplankton, microorganisms) and aquatic flora (e.g., submerged 

and floating vegetation, algae, etc.) are present in Wallace Creek and Bear Head Creek. 

Although these organisms are important in the ecological hierarchy, they were not collected or 

quantitatively evaluated in this assessment because they will be accounted for in the 

application of the ecological endpoints. 

4.2.4 Terrestrial Fauna 

As discussed earlier in this report, several terrestrial fauna1 species inhabit MCB Camp 

Lejeune. Because detailed collections and observations of these species were not conducted, 

population and community parameters for these species were discussed qualitatively in this 

evaluation. Comparisons of contaminant concentrations in soil to published plant and 

earthworm toxicity information was used to evaluate potential effects to flora and 

invertebrate terrestrial species. In addition, estimated daily intakes were calculated and 

compared to health-base terrestrial reference values to evaluate potential effects to vertebrate 

terrestrial species. 
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4.3 Ecological Endpoints 

There are two primary types of ecological endpoints: assessment endpoints and measurement 

endpoints. Assessment endpoints are environmental characteristics, which, if they were 

found to be significantly affected, would indicate a need for remediation (e.g., decrease in 

sports/fisheries). Measurement endpoints are quantitative expressions of an observed or 

measured effect of the contamination of concern. Measurement endpoints may be identical to 

assessment endpoints (e.g., measurement of abundance of fish), or they may be used as 

surrogates for assessment endpoints (e.g., toxicity test endpoints). Both types of endpoints 

were used in the ecological risk evaluation. 

The assessment endpoint should be well defined and operational with a subject (e.g., benthic 

macroinvertebrates) and a characteristic of the subject (e.g., decrease in numbers of benthic 

macroinvertebrate). An endpoint should be measurable (e.g., numbers of individuals) or 

predictable from measurements (e.g., toxicity tests), and the endpoint must be susceptible to 

the contaminant being assessed. Finally, the assessment endpoints should bear some logical 

relationship to the environmental decisions of concern. 

The measurement endpoints must correspond to, or be predictive of, assessment endpoints. In 

addition, they must be readily measurable, preferably quickly and inexpensively, using 

existing techniques. Measurement endpoints must take into consideration the magnitude of 

the contamination (e.g., it would be inappropriate to use abundance of a deer population to 

assess the effects on a one acre site) and the exposure pathway. The measurement endpoint 

should be an indicator of effects that are temporally distributed. Low natural variability in 

the endpoint is preferred to aid in attributing the variability in the endpoint to the 

contaminant. Measurement endpoints should be diagnostic of the pollutants of interest, as 

well as broadly applicable to allow comparison among sites and regions. Also, measurement 

endpoints should be standardized (e.g., standard procedures for toxicity tests). Finally, it is 

desirable to use endpoints that already are being measured (if they exist) to determine 

baseline conditions. 

Endpoints are divided into four primary ecological groups: individual, population, 

community, and ecosystem endpoints, Individual endpoints (e.g., death, growth, tissue 

concentrations) are evaluated through toxicity tests, models, and other methods used to assess 

the effects on individual organisms. Population endpoints (e.g., occurrence, abundance, 

reproductive performance) are evaluated to determine presence and absence of species 
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through field studies. Community endpoints (e.g., number of species, species diversity) are 

used to describe the complexity of the community. Finally, ecosystem endpoints (e.g., biomass, 

productivity, nutrient dynamics) are used to determine the effects between groups of 

organisms, and between organisms and the environment. Individual, population and 

community endpoints were evaluated in this assessment. In addition to those endpoints, the 

following were qualitatively evaluated in this risk assessment: species that are protected 

under either State or Federal laws and wetlands that are protected under State and/or Federal 

laws. 

The primary goal in deciding upon which ecological endpoints to evaluate was to determine 

the current effects that the contamination is having on the environment. The endpoints and 

the indicator species that were evaluated are discussed in the following sections. 

4.3.1 Individual Endpoints 

This section discusses the individual endpoints that were used in the ERA including water and 

sediment criteria. 

4.3.1.1 Water Criteria 

The North Carolina Department of Environment, Health, and Natural Resources (N.C. 

DEHNR) has promulgated State Water Quality Standards (WQS). These WQS meet the 

requirements of both Federal and State law. These standards are regulatory values and are 

enforceable. They are used to evaluate the quality of waters in North Carolina. 

The U.S. EPA Region IV Waste Management Division (Region IV) has adopted screening 

values for chemicals detected at hazardous waste sites (USEPA, 1992b) based on final and 

draft EPA Water Quality Criteria. These values are intended as preliminary screening tools 

to review chemical data from hazardous waste sites. Exceedences of the screening level values 

indicate that there may be a need for further investigation of the site. Acute and chronic 

Water Quality Screening Values (WQSV) have been developed for several of the chemicals 

identified during the surface water investigations at OU No. 2. 

Contaminant concentrations detected in the surface water at OU No. 2 were compared to both 

the N.C. DEHNR WQS and Region IV WQSV to determine if there were any exceedences of 

the established values. In addition, the upper 95% confidence limit was compared to the 
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chronic WQSV. A ratio of greater than unity indicates a potential for adverse effects to 

aquatic life. The upper 95% confidence limit was used to represent the uncertainty associated 

with any estimate of exposure concentration over the exposure time and exposure area. If the 

variability in measured concentration values is great and the upper 95% confidence limit was 

greater than the maximum detected value, the maximum detected value was used in the 

comparison. 

4.3.1.2 Sediment Screening Values 

In addition to contaminants in surface water, aquatic organisms can be adversely affected by 

contaminants in sediments. Sediments tend to be a sink for certain types of toxic substances, 

with chemical concentrations in sediments often several orders of magnitude higher than 

their concentrations in the overlying water. 

Currently promulgated sediment quality criteria do not exist. Until these criteria are 

developed, Region IV is using sediment values compiled by NOAA as screening values for 

evaluating the potential for chemical constituents in sediments to cause adverse biological 

effects (USEPA, 1992b). The lower ten percentile (Effects Range-Low (ER-L)) and the median 

percentile (Effects Range-Median (ERM)) of biological effects have been developed for several 

of the chemicals identified during the sediment investigations at OU No. 2. If sediment 

contaminant concentrations are above the ER-M, adverse effects on the biota are considered 

probable. If contaminant concentrations are between the ER-M and ER-L, adverse effects on 

the biota are considered possible, and EPA recommends conducting toxicity tests as a follow- 

up. Finally, if contaminant concentrations are below the ER-L, adverse effects on the biota are 

considered unlikely (USEPA, 1992b). 

Contaminant concentrations detected in the sediments at OU No. 2 were compared to the 

Region IV sediment screening values to determine if there were any exceedences in the 

established values. In addition, the upper 95% confidence limit was compared to the ER-L. A 

ratio of greater than unity indicates a possibility for adverse effects to aquatic life, and EPA 

recommends conducting toxicity tests as a follow-up. The upper 95% confidence limit was used 

to represent the uncertainty associated with any estimate of exposure concentration over the 

exposure time and exposure area. If the variability in measured concentration values is great 

and the upper 95% confidence limit was greater than the maximum detected value, the 

maximum detected value was used in the comparison. 
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4.3.2 _ Population Endpoints 

The population endpoints that were evaluated in this risk assessment included species 

occurrence and abundance. The numbers and types of species collected from the sampling 

stations can qualitatively show trends of increasing or decreasing impacts. For example, if 

few organisms are collected at downstream stations while there is an abundant population in 

the upstream stations, the downstream ecosystem may be stressed. 

Length-frequency distributions of fish of one age tend to follow a normal distribution pattern. 

By plotting the length of the fish on the X-axis and frequency on the Y-axis, a succession of 

peaks appears on the graph. A count of the peaks yields an approximation of age, which in 

many cases suffices only for the first two to four years because of the coalescing of the peaks 

due to increased dispersion of the data. Although the overlapping in length distribution 

reduces the reliability of the method for older age groups, it often is used as an effective check 

on the scale method of age determination. The length-frequency method suffers from several 

other disadvantages that affect its usage. First, a particular year class of fish may be absent or 

poorly represented in a sample. Second, size groupings of fish sometimes are not indicative of 

year classes due to irregular episodes of hatching. Third, a portion of a year class of fish may 

be equal in age but not in size owing to differential development under variable conditions. 

Fourth, fish of a certain size tend to school together. 

The biological impairment of the fish community may be indicated by an abundance of 

tolerant species, the absence of intolerant species, and low species abundance. In addition, 

abnormal growths, lesions, etc., may indicate the fish community is stressed. 

Biological impairment of the benthic macroinvertebrate community may be indicated by the 

absence of generally pollution-sensitive benthic macroinvertebrate, excess dominance by any 

one particular taxon, and low overall taxa richness (USEPA, 1989bl. Benthic 

macroinvertebrates differ from each other in their relative sensitivity to pollution (e.g., 

chemicals) and/or natural stresses (e.g., low dissolved oxygen). 

4.3.3 Community Endpoints 

This section discusses the community endpoints that were used in the ERA including 

community similarity and species diversity. 
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4.3.3.1 Communitv Similaritv 

Community similarity between stations was measured using two qualitative indices of 

community similarity, the Jaccard coeffkient (SJ) and the S@renson index (Ss). These indices 

were used to detect changes in the community structure. Stressed communities presumably 

will have different species than relatively non-stressed communities, given that all other 

factors are equal. The indices use two possible attributes of the ecosystem, that is whether a 

species was or was not present in the collected sample. Because these coefficients are based on 

the number of species collected and not the number of individuals, a few organisms from 

several taxa could significantly change the similarity value, whereas there may not be an 

overall significant difference between the communities. 

The SJ is better than the Ss at discriminating between highly similar collections and has been 

used widely in stream pollution investigations . The SJ ranges from 0.0 (dissimilar) to 1.0 

(similar) and is calculated using the following equation: 

Where: Sj = a 
a+b+c 

a = number of species common to both collections 

b = number of species in the first collection but not the second 

c = number of species in the second collection but not in the first 

The Ss places more emphasis on common attributes, and is better than the SJ at 

discriminating between highly dissimilar collections. The f& ranges from 0.0 (dissimilar) to 

1.0 (similar) and is calculated using the following equation: 

2a 
ss = 

2a+b+c 

Where a, b, and c are as described above. 
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4.3.3.2 Suecies Diversity 

The fish and benthic communities were examined using a mathematical expression of 

community structure called a diversity index (R). Diversity data are useful because they 

condense a substantial amount of data into a single value. The Shannon-Wiener function is 

one of the more commonly used formulas for calculating species diversity. Species diversity 

was calculated in logarithmic base 10 for the fish and benthic species collected during the 

ecological investigation using the following equation (Brower, 1977): 

Where: H’ = C(pi*lO&i)l* 

H’ = mean species diversity 

pi = proportion of the total number of individuals occurring in species i. 

Typically, in waterways that are unpolluted and contain suitable habitat for aquatic life, H’ 

ranges from three to four, while in polluted rivers or rivers with unsuitable habitat H’ 

generally is less than one (USEPA, 1983). The operative assumption in the interpretation of 

H’ values is that relatively undisturbed environments tend to support communities that 

consist of a large number of species with no single species present in overwhelming 

abundance. Many forms of stress tend to reduce diversity by producing an environment that is 

less desirable for some taxa and therefore giving a competitive advantage to other taxa. 

4.3.3.3 Macroinvertebrate Biotic Index 

Most of the benthic macroinvertebrates collected during the ecological investigation have 

been assigned a pollution tolerance rating. The tolerances were obtained from the N.C. 

DEHNR DEM, Environmental Sciences Branch (Lenat 1993) and the U.S. EPA 

Environmental Monitoring Systems Laboratory (U.S. EPA 1990). N.C. DEHNR maintains a 

complete list of benthic macroinvertebrate species collected, or known to occur, in North 

Carolina on a database called BINDEX. BINDEX contains the species Latin name, order, 

biotic index (BI), and feeding group. Biotic indices have not been established for estuarine 

species. The BI ranges from zero to ten; a zero is assigned to taxa found only in unaltered 

streams of high water quality, and a ten is assigned to taxa known to occur in streams with 

intermediate degrees of pollution or disturbance. In addition, the U.S. EPA lists many 
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common benthic macroinvertebrate species along with their tolerance to organic wastes, 

heavy metals and acids (U.S. EPA, 1990). 

The Macroinvertebrate Biotic Index (MBI) was developed to provide a rapid stream quality 

assessment. The index is an average of BI weighted by organism abundance, and is calculated 

as follows: 

Where: MB1 = C(ni*BI)/lYJ 

MB1 = the macroinvertebrate biotic index 

ni = the number of individuals occurring in the ith taxa 

BI = the BI assigned to the ith taxa 

N = the total number of individuals in the sample 

The sampled benthic macroinvertebrate population will be assigned a general stream/water 

quality condition based on the MB1 value. The five classes and their corresponding MB1 

values are given below (Lenat, 1993): 

Excellent Good Fair Poor 
Water Water Water Water 
Quality Quality Quality Quality 

Serious 
Water 
Quality 
Problems 

3.68-5.24 5.25-5.95 5.96-6.67 6.68-7.70 7.71-9.45 

The MB1 for the benthic macroinvertabrate stations was calculated using the values listed in 

BINDEX. When a BI for a specific species was not listed, either the family BI (if available) 

was used or the species was not included in the MB1 calculations. 

4.4 Biological Sam&w Methodology 

Biological samples collected at OU No. 2 consisted of fish, crabs and benthic 

macroinvertebrates. Prior to initiating the sampling event at each station, the following 

information describing the site was recorded in the field log book: 

l Average width, depth and velocity of the water body 

l Description of substrate 
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l Description of “abiotic” characteristics of the reach such as pools, riffles, runs, channel 

shape, degree of bank erosion, and shade/sun exposure 

l Description of ‘biotic” characteristics of the reach including aquatic and riparian 

vegetation and wetlands 

Water quality measurements were collected during the benthic macroinvertebrate sampling, 

at a minimum, and during collection of some of the fish samples. On-site water quality 

measurements at these stations consisted of temperature, pH, specific conductance, salinity 

and dissolved oxygen. These measurements were conducted prior to sample collection. 

The Remedial Investigation/Feasibility Study, ‘Sampling and Analysis Plan (SAP) for Sites 

6,9,48, and 69 limited the sampling references sites to two stations in the White Oak River 

Basin (Baker, 1992). The SAP also limited the sampling at the references sites to sampling of 

fish and benthic macroinvertebrate populations and did not include chemical analyses of ( 

sediment, surface water, fish tissue or crab tissue samples. One of the stations was to be used 

as the reference for the stations with higher salinity, and the other was to be used as the 

reference for the stations with lower salinity. The reference stations were selected to be as 

ecologically similar to the sampling stations for Site 6 and 9 & Sites 48 and 69. However, 

because of the wide.range of-environmental conditions (i.e., salinity and dissolved oxygen) 

found at Sites 6, 9,48, and 69, some of the environmental conditions present at the on-site 

stations could not be replicated using only the two reference stations. The White Oak River 

reference station was not included in the OU 2 Draft ERA because salinity ranged from 15 to 

26 ppt. This station was selected to be representative of the high salinity New River Stations 

at Site 48. 

The White Oak River watershed is smaller than the New River watershed (See Figure 4-l). It 

begins in the Hoffman Forest and flows approximately 48 miles and empties into the Atlantic 

Ocean. Approximately 77 percent of the watershed is within the Hoffman Forest and the 

Croatan National Forest. This watershed has very little development, with Swansboro being 

the largest town. 

The reference fish and benthic macroinvertebrate station for OU No. 2 was established in 

Pettiford Creek which is located in the White Oak River Basin (See Figure 4-l). This station is 

similar to the stations in Wallace Creek and Bear Head Creek in that it has a salinity gradient 

from fresh to mesohaline at its mouth. 
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The use of Pettiford Creek as a reference creek was based on recommendations by the N.C. 

DEHNR. The White Oak River watershed was recommended due to limited development. 

Therefore, the station should be representative of an aquatic system with relatively few 

impacts due to point and non-point sources of pollution of an industrial nature similar to Camp 

Lejeune. 

The Pettiford Creek station was selected to be representative of a creek near the 

freshwater/saltwater interface (i.e., salt wedge). However, there are reported large 

fluctuations in salinity in the White Oak River watershed with measured salinities varying by 

10 to 15 ppt from week to week at a given station. Therefore, the characteristics of the benthic 

macroinvertebrate and fish populations could reflect the variation between a freshwater and 

low salinity estuarine habitat. The sample results reflect the impact of the 

freshwater/saltwater interface in the low numbers of benthic macroinvertebrates and fish 

collected, demonstrating the low diversity and density of this ecotene area. 

4.4.1 Fish and Crabs 

This section discusses collection of the fish and crab samples in Wallace Creek, Bear Head 

Creek, and Pettiford Creek. 

A literature review was conducted to determine the fish species that may potentially be 

exposed to contaminants in the surface water/sediment exposure pathway. This review 

included compiling information from State and Federal natural resources agencies. In 

addition, Baker’s experience in sampling similar areas formed a basis for a database of 

expected species for the area. 

Originally, three species of fish were to be sampled, with each species being a representative of 

one of three trophic (feeding) groups, which included a first order predator, a second order 

predator, and a third order predator. In addition, a minimum of ten individuals per specie, if 

available, of adult fish of preferably uniform size were to be composited and analyzed for whole 

body burden and fillet burden of chemicals, with the same species of fish being sampled from 

each station. A fish species was successfully collected if the above requirements were 

satisfied. These requirements were identified to Baker by the U.S. Fish and Wildlife Service 

as part of the Work Plan review. 

4-13 



Sampling variability can prevent the same species of fish from being sampled at each station 

because either the preferred species was not captured, or adequate numbers of uniform-size 

individuals were not captured. Therefore, if the preferred species was not successfully 

collected to satisfy the above requirements, a substitute species was collected that, if possible, 

exhibiting a similar trophic position in the estuarine ecosystem. 

4.4.1.1 Wallace Creek 

This section discusses collection of the fish and crab samples in Wallace Creek including the 

station locations and sampling procedures. 

Station Locations 

Fish and crabs were collected from four stations in Wallace Creek. One station was located 

upstream of OU No. 2 (6-WC4A), one station was located adjacent to OU No. 2 (6WC6A), and 

two stations were located downstream of OU No. 2 (6-WC9A and 6-WCllA) (see Figure 3-l). 

Station 6-WC4A was located on Wallace Creek approximately 100 feet upstream of Piney 

Green Road. This station was relocated downstream from the proposed station location (see 

the Sampling and Analysis Plan [SAPJ IRaker, 19921) because debris obstructed upstream 

boat access during the time of sampling. Station 6-WC6A was located on Wallace Creek 

between Piney Green Road and Holcomb Boulevard. Station 6-WC9A was located on Wallace 

Creek approximately 1000-1500 feet downstream of Holcomb Boulevard, while Station 6- 

WCllA was located on Wallace Creek approximately 500 feet downstream of it’s confluence 

with Bear Head Creek. 

Sampling Procedures 

Fish were collected in Wallace Creek using gill nets and a boat-mounted electrofisher. The 

electrofisher was used when the salinity was in the appropriate salinity range. See Table 41 

for a listing of the sampling procedure used at each station. 

The fish sampling via electroshocking was conducted using a Smith-Root, Inc. electrofisher 

powered by a 5,000-watt portable generator. A DC current was applied utilizing the boat as a 

cathode and a hand-held electrode as the anode. The length of shocking time per subsection 
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was recorded as seconds of applied current. Stunned fish were collected with one-inch mesh or 

smaller dip nets handled by members of the field sampling team. 

The gill nets were six feet deep by 50 feet long with two-inch square mesh and an approximate 

twine break strength of 29 pounds. The nets were deployed approximately at the locations 

shown on Figure 3-l. Weights were attached to the nets to secure them on the bottom of the 

stream and yellow bouys marked with “Baker Environmental“ were attached to the tops of the 

nets. The nets were deployed in the morning or evening, and they were checked for fish within 

twelve hours after deployment. 

The collected fish species were identified, measured, and counted. The small fish (less than 20 

mm) were weighed in groups of 10 or 20 because of their low individual weight; the larger tish 

were weighed individually. In addition, blue crabs that were captured in the gill nets were 

collected, measured, and weighed. The proportion of individuals as hybrids and the proportion 

of individuals with disease, tumors, fin damage, and skeletal anomalies was recorded at each 

station. 

Most of the fish species were processed in the field and returned alive to the creeks. Some 

specimens that presented taxonomic difficulties were preserved in 10% formalin and 

transported to the Baker Ecological Services Laboratory for taxonomic work. At a minimum, 

one representative fish from each species was preserved in 10% formalin as a voucher 

specimen. 

An attempt was made to collect ten individuals from three different species with each species 

being a representative of one of the three trophic groups for the tissue analysis. However this 

success rate was not achieved at any of the stations. The fish were placed individually into 

clean ziploc or plastic garbage bags and stored on ice for whole body or fillet tissue analysis. 

The blue crabs were placed individually into clean ziploc bags and stored on ice for whole-body 

analysis. The bags were labeled with the date and station location. The fish and crabs were 

frozen prior to being shipped to Ceimic, Inc. for chemical analysis. Table 4-2 shows the 

number and total weight of the fish and blue crab samples sent to Ceimic. 

4.4.1.2 Bear Head Creek 

This section discusses collection of the fish and crab samples in Bear Head Creek including the 

station locations and sampling procedures. 
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Station Locations 

Fish and crabs were collected from three stations in Bear Head Creek. One station was located 

upstream of OU No. 2 (6-BH2A), one station was located adjacent to site OU No. 2 (6-BH4A), 

and one station was located downstream of OU No. 2 (6-BH6A) (see Figure 3-l). 

Station 6-BH2A was located on Bear Head Creek approximately 1,000 feet upstream of Piney 

Green Road. This station was located further downstream than proposed in the sampling and 

analysis plan (Baker, 1992) because the proposed sampling location could not be accessed due 

to vegetation overgrowth. Station 6-BH4A was located on Bear Head Creek between Piney 

Green Road and Holcomb Boulevard. Finally, Station 6-BH6A was located on the Bear Head 

Creek approximately 1,500 to 2,000 feet downstream of Holcomb Boulevard. 

Sampling Procedures 

Fish were collected in Bear Head Creek using gill nets and a backpack electrofisher. The 

electrofisher was used when the salinity was in the appropriate salinity range for use of the 

electrofisher. See Table 4-1 for a listing of the sampling procedures used at each station. 

The fish sampling via electroshocking was conducted using a Smith-Root, Inc. electrofisher 

powered by a 300-watt portable generator. A DC current was applied utilizing a “rattail” as 

the cathode and a hand-held electrode as the anode. Blocking seines were placed downstream 

and upstream of the shocking areas to aid in the collection of the fish. The length of shocking 

time per subsection was recorded as seconds of applied current. Stunned fish were collected 

with one-inch mesh or smaller dip nets handled by members of the field sampling team. 

Gill nets, similar to those used in Wallace Creek, were used to collect fish in Bear Head Creek. 

The same sample collection and sample processing procedures used in Wallace Creek were 

conducted in Bear Head Creek. Fish that were collected were processed for population 

statistics and tissue analysis. 

4.4.1.3 Ravine 

The ravine receives only runoff from Sites 6 and 82 and therefore, it is only intermittent in 

nature. No fish collection was proposed for this area in the SAP (Baker, 1992). 
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4.4.1.4 Pettiford Creek 

This section discusses collection of the tish and crab samples in Pettiford Creek including the 

station locations and sampling procedures. 

Station Location 

The fish station was located upstream on Pettiford Creek where the salinity was close to zero. 

See Figure 4-1 for approximate sample location. Several locations with good electrofishing 

potential (based on salinity) were shocked, however, the yield was very low. Gill nets were not 

proposed for this station in the SAP (Baker, 1992). 

Sampling Procedures 

Fish were collected in Pettiford Creek using a boat-mounted electrofisher. The same sample 

collection and sample processing procedures used in Wallace Creek were conducted at the 

Pettiford Creek station. All fish that were collected were processed for population statistics; 

no fish at this station were collected for tissue analysis. 

4.4.2 Benthic Macroinvertebrate 

This section discusses collection of benthic macroinvertebrate samples in Wallace Creek, Bear 

Head Creek, and Pettiford Creek. 

4.4.2.1 Wallace Creek 

This section discusses collection of the benthic macroinvertebrate samples in Wallace Creek 

including the station locations and sampling procedures. 

Station Locations 

Benthic macroinvertebrates were collected from four stations in Wallace Creek. One station 

was located upstream of OU No. 2 (6-WC3A), one station was located adjacent to OU No. 2 (6- 

WCGA), and two stations were located downstream of OU No. 2 (6-WC9A and 6-WCllA) (see 

Figure 3-1). 
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Station 6-WC3A was located on Wallace Creek approximately 3,000 to 4,000 feet upstream of 

Piney Green Road. At the time this sample was collected, the path in the water was not being 

obstructed as it was when the fish sample was collected. Station 6-WC6A was located on 

Wallace Creek, between Piney Green Road and Holcomb Boulevard. Station 6-WC9A was 

located on Wallace Creek approximately l,OOO-1,500 feet downstream of Holcomb Boulevard, 

and Station 6-WCllA was located on Wallace Creek approximately 500 feet downstream of its 

confluence with Bear Head Creek. 

Sampling Procedures 

Benthic macroinvertebrates were collected from a boat using a standard ponar grab. The 

dimensions of the ponar are 23 x 23 cm (9 x 9 in.) for a sampling area of 529 cm2 or 0.0529 m2 

(81 ina). 

The ponar was deployed from the boat, which was positioned in slightly different locations for 

each replicate to prevent the ponar from re-sampling the same area. After retrieving the 

ponar with a sediment sample, it was opened into a clean tub and the sediments were removed 

with a teflon spatula. The sediments were transferred to a 0.5 mm sieve that was agitated (by 

hand) in a tub half-full of water to remove the small particles. The remaining contents in the 

sieve were transferred into IS-ounce plastic sample jars. The jars were filled up to one-half 

full with sediments and buffered formalin solution (10% by weight) was added to the 

remainder of the jar to preserve the benthic macroinvertebrates contained in the sediments. A 

100% cotton paper label, marked in pencil with the sample number, was placed inside the jar. 

The outside of the jar was labeled with the sample number using a black permanent marker to 

identify the sample containers. 

After all the benthic sampling at OU No. 2 was completed, the sample jars were transported to 

the Baker Ecological Laboratory for sample processing. Sample processing included washing 

each sample through a 0.5 mm sieve, transferring the washed sample back into the jar, and 

adding 70% isopropyl alcohol, as a preservative, to the washed sample in the jar. A small 

amount of rose bengal was added to each jar to stain the benthic macroinvertebrates a pink- 

red color to aid in the sorting process. The rose bengal stains the tissue cells of the organisms 

and helped to distinguish them from plant and other materials in the sediments. 
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The benthic macroinvertebrates were stained for at least 24 hours prior to sorting under a 

dissecting microscope. The benthic macroinvertebrates were removed from the sediments 

using a pair of forceps, and placed into glass vials containing 70% isopropyl alcohol and a 100% 

cotton paper label marked in pencil with the sample number. A one-fourth aliquot of sample 

6-WC3A was sorted because of its large sample volume. The number of individuals from that 

aliquot was multiplied by four to obtain the total number of individuals in the sample. The 

vials were sealed with cotton and placed into a jar containing 70% isopropyl alcohol. The date, 

sorting time, approximate number of benthic macroinvertebrates collected, and the name of 

the person who sorted the sample were recorded on a sample processing log sheet. 

The same sorting procedures outlined above were repeated as a QAQC measure, with any 

additional species identified being placed into their respective vials. A senior environmental 

scientist was employed to perform this &A/&C measure. Fifty-percent of a sample was 

resorted. If more than five percent of the individuals were missed during the initial sorting, 

than the rest of the sample was resorted. If less than five percent of the individuals were 

missed during the initial sorting, than the rest of the sample was not resorted. 

The date, sorting time, number and type of additional organisms found and percent of sample 

that was QA/QCed were recorded on the sample processing log sheet. The vials containing the 

benthic macroinvertebrates were sent to RMC Environmental Services for taxonomic 

identification. 

4.4.2.2 Bear Head Creek 

This section discusses collection of the benthic macroinvertebrate samples in Bear Head Creek 

including the station location and sampling procedures. 

Station Locations 

Benthic macroinvertebrates were collected from three stations in Bear Head Creek. One 

station was located upstream of OU No. 2 (6BH2A), one station was located adjacent to OU 

No. 2 (6-BH4A), and two stations were located downstream of OU No. 2 (6-BH6A) (see Figure 

3-l). 

Station 6-BH2A was located on Bear Head Creek approximately 1,000 feet upstream of Piney 

Green Road. This station was located further downstream than proposed in the SAP (Baker, 
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1992) because the proposed location could not be accessed due to vegetation overgrowth. 

Station 6-BH4A was located on Bear Head Creek between Piney Green Road and Holcomb 

Boulevard. Finally, Station 6-BH6A was located on Bear Head Creek, approximately 1,500- 

2,000 feet downstream of Holcomb Boulevard. 

Sampling Procedures 

Benthic macroinvertebrates were collected using the same procedures used in Wallace Creek. 

The only deviation from the procedures occurred at Stations 6-BHZA and 6-BH4A. The ponar 

samples collected at these stations were collected by standing in the creek and releasing the 

ponar, as opposed to deploying the ponar from the boat. The sample processing procedures 

remained the same for these samples. 

A one-fourth aliquot of sample 6-BH6A was sorted because of its large sample volume. The 

number of individuals from that aliquot was multiplied by four to obtain the total number of 

individuals in the sample. 

4.4.2.3 Pettiford Creek 

This section discusses collection of the benthic macroinvertebrate samples in Pettiford Creek 

including the station location and sampling procedures. 

Station Locations 

The benthic macroinvertebrate station was located upstream on Pettiford Creek where the 

freshwater and saltwater interface was field measured. See Figure 4-l for approximate 

sample location. 

Sampling Procedures 

Benthic macroinvertebrates were collected in Pettiford Creek using the ponar grab deployed 

from the boat, The same sample collection and sample processing procedures used in Wallace 

Creek were conducted at the Pettiford Creek station. 
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4.5 Site Specific Ecology 

,- 

The following sections present the results of sampling the abiotic habitat and biotic 

communities from the ecological investigation. 

4.5.1 Abiotic Habitat 

Information describing the abiotic habitat at OU No. 2 was recorded in the field log books at 

each station and was later transferred to data sheets (see Appendix F). The data sheets also 

include representative photographs of the stations. 

4.5.1.1 Fish Stations 

Fish were sampled at four stations in the Wallace Creek and three stations in Bear Head 

Creek (see Figure 3-l). Fish also were sampled at one station in Pettiford Creek (see Figure 4- 

1). 

Wallace Creek 

The bank along Station 6-WC4A was lined with shrubs. There was some submerged aquatic 

vegetation (SAV) present. The water at this station was approximately 2.5 feet deep and the 

channel was 40 feet wide. The fish collection station consisted of an approximately 120 foot 

sampling reach which was fished using the boat electrofisher. 

Station 6-WC6A was surrounded by deciduous trees and evergreens, with some deadfall. The 

water at this station was approximately 2.5 feet deep and the channel was 50 feet wide. There 

was a slight water flow from east to west. 

Station 6-WC9A was surrounded by deciduous trees and evergreens, with some deadfall. The 

water at this station was approximately 12 feet deep and the channel was approximately 75 

feet wide. There were no pools or riffles at this station. The water velocity was negligible due 

to tides. 

Station 6-WC11 was surrounded by deciduous trees and evergreens, with some deadfall. The 

water at this station was approximately six feet deep and the channel was approximately 250 

4-21 



feet wide. There were no pools or riffles at this station. The water velocity was negligible due 

to tides. 

Bear Head Creek 

The fish collection station at 6-BH2A consisted of an approximately 120 foot sampling reach 

that was fished using the backpack electrofisher. The bank was lined with hardwood trees and 

dense vines. No SAV were present at this station. The water at this station was less than six 

inches deep and the channel was five feet wide. 

The fish collection station at 6-BH4A consisted of an approximately 150 foot sampling reach 

that was fished using the backpack electrofisher. The bank was lined with deciduous trees. 

The water at this station was less than six inches deep and the channel was 12 feet wide. 

The bank along Station 6-BH6A was lined primarily with deciduous trees and some pines and 

there was a zone of dead trees and bushes. Some SAVs were was present at this station. The 

water at this station was approximately 12 feet deep and the channel was approximately 75 

feet wide. 

Pettiford Creek 

The bank along Station PC was lined primarily with conifers, hardwood trees, shrubs and 

Spanish moss. Some SAV were present at this station. The water at this station was 

approximately five feet deep and the channel was approximately 15 feet wide. 

4.5.1.2 Benthic Macroinvertebrate Stations 

Benthic macroinvertebrates were collected from four stations in the Wallace Creek and three 

stations in Bear Head Creek (see Figure 3-l). Benthic macroinvertebrates also were collected 

from one station in Pettiford Creek (see Figure 4-l). The following sections discuss the 

sediment type at each station. The abiotic habitat and biotic communities are discussed in the 

previous sections of this report. 
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Wallace Creek 

Between 32 to 72 ounces of sediments were collected for the replicates at Station 6-WC3A. 

Approximately eight ounces of sediments were collected for the replicates at Station 6-WC6A. 

The sediments did not have a discernable odor. They were silty/sandy with approximately five 

percent woody debris. 

At Station 6-WC9A, approximately eight ounces of sediments were collected in each replicate. 

The sediment had a strong anaerobic odor and was approximately ninety-five percent silt, 

with five percent detritus. A salt wedge was recorded at this station as discussed below in 

Section 4.51. 

At Station 6-WCllA, approximately eight to sixteen ounces of sediments were collected in the 

replicates. The sediments had a slight anaerobic odor and were a very silty dark .brown 

organic muck. A salt wedge was recorded at this station. 

Bear Head Creek 

Between 16 to 48 ounces of sediments were collected for the replicates at Station 6-BH2A. 

There was no odor to the sediments that were sandy with leaf and twig debris. 

Approximately eight ounces of sediments were collected for the replicates at Station 6-BH4A. 

There was no odor in the sediments that were very silty/sandy. 

Between 48 and 88 ounces of sediments were collected for the replicates at Station 6-BH6A. 

There was a slight anaerobic odor in the sediments that were approximately 60 percent silt 

and 40 percent organic debris. 

Pettiford Creek 

Approximately eight ounces of sediments were collected for the replicates at Station PC-BN. 

There was no odor in the sediments that were hard with approximately 50 percent silt/sand 

and 50 percent organic debris. 
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4.5.1.3 Water Quality 

Table 4-3 summarizes the field water quality measurements collected at the biological 

stations. Water quality measurements were collected from the surface and bottom of the creek 

at representative stations. 

A salt wedge was observed at Stations 6-WC9A and 6-WCllA with the salinity at the surface 

being 0.5 ppt, while the salinity at the bottom was 6 ppt and 7.5 ppt, respectively. The 

conductivity ranged from 900 to 1,500 micromhos/cm at the surface to 10,900 to 11,500 

microhms/cm at the bottom. The dissolved oxygen also followed a similar trend at these 

stations being 5.1 mg!l and 4.45 mg/l at the surface and 0.13 mg/l and 0.15 mg/l at the bottom, 

respectively. Heavy rains occurred on the day previous to the sampling at Station 6-WCllA. 

The salinity at the remaining stations was non-detectable and the conductivity ranged from 

20 to 145 micromhos/cm. The dissolved oxygen at these stations ranged from 3.0 to 6.45 at the 

bottom and from 5.0 to 5.85 at the surface, The pH ranged from 5.5 to 6.4 S.U. at these 

stations, while the temperature ranged from 22 to 26 degrees C. 

At Pettiford Creek, the conductivity was 270 microhomdcm, the dissolved oxygen ranged from 

3.1 to 7.95 mg/l, and the temperature was 22 degrees C. The salinity at several of the potential 

sampling stations in Pettiford Creek ranged from non-detectable to 1.5 ppt. 

4.5.2 Biotic Community 

The following sections present the results of the fish, crab and benthic macroinvertebrate 

sampling. 

4.5.2.1 Fish 

Population Statistics 

A list of the fish species, the stations where they were collected, and a characterization of each 

species is presented in Table 4-4. The characterization includes the feeding guild, United 

States average length of the fish, the type of water where the species is typically found, the 

migration habits of the species, and the spawning periods and tolerance levels of the species. 
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Wallace Creek 

Fish were sampled with gill nets and/or a boat-mounted electrofishier at four stations in 

Wallace Creek between August 28,1992 and September 9,1992. However, fish collection was 

unsuccessful at Station 6-WC9A. The fish captured in the gill nets were processed either for 

population statistics or tissue analysis. The quantity of fish per species, and the average, 

minimum and maximum length and weight of the fish per station collected from Wallace 

Creek are reported in Table 4-5. 

Eleven fish species were collected in Wallace Creek. The percentage abundance of these 

species is listed below. 

Common Name Latin Name Percent 

Shiner sp. Notronis sp. 36 

Eastern mosquito Gambusia afflnis 20 

Pumpkinseed Lenomis gibbosus 17 

American eel Anauilla rostata 8 

Bluespoted sunfish Enneacanthus gloriosus 8 

spot Leiostomas xanthurus 5 

Pirate perch Aphredoderus savanus 2 

Warmouth Lepomis gulosus 2 

Sunfish sp. varies 

Largemouth bass 

Summer flounder 

Micronterus salmoides 

Paralichthvs dent&us 

2 for these three species 

The abundance of fish was highest at Station 6-WC6A. of the eleven species that were 

evaluated at Wallace Creek, the average length of ten of the species was less than 

approximately one-half of the documented average length of that species. Spot and sunfish 

could not be compared to the average United States length because either the species could not 

be determined or the value was not available. Figures 4-2 through 4-6 graphically display the 

size class distribution for the predominant species in Wallace Creek (American eel, shiner, 

eastern mosquito, pumkinseed, spot). The distributions are skewed to the left, indicating the 

species populations are dominated by juveniles. The comparison of species length in Wallace 

Creek compared to the United States average also supports this theory. 
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Stations 6-WC4A and 6-WCllA demonstrated low species diversity; however, 6-WC6A had an 

above average species diversity value. The species diversities can be found in Table 4-6. 

As the fish were being processed for population statistics or tissue analysis, they were visually 

inspected for any anomalies such as fin rot and skeletal abnormalities. The species in Wallace 

Creek did not exhibit any physical anomalies. 

Bear Head Creek 

Fish were collected either with gill nets and/or a backpack electrofisher at three stations in 

Bear Head Creek between August 27,1992 and September 9,1992. However, fish collection 

was unsuccessful at Stations 6-BH2A, and 6-BH4A. The fish captured were processed either 

for population statistics or tissue analysis. The quantity of fish per species, and the average, 

minimum and maximum length and weight of the fish per station collected from Bear Head 

Creek are reported in Table 4-5. 

Six fish species were collected in Bear Head Creek. The percentage abundance of these species 

is listed below. 

Common Name Latin Name 

Eastern mosquito Gambusia affrnis 

spot Leiostomas xanthurus 

Pumpkinseed Lepomis gibbosus 

Bluespoted sunfish Enneacanthus gloriosus 

Bay anchovy Anchoa mitchili 

Killifish Fundulus sp. 

Percent 

82 

11 

4 

3.0 for these 

three species 

The sampling efforts at Stations 6-BH2A (upstream station) and 6-BH4A (adjacent station) 

were not successful. Station 6-BH6A was the only station that fish were successfully collected. 

Of the six species that were evaluated at Bear Head Creek, the average length of three of the 

species was less than approximately one-half of the documented average length of that species. 

Two of the species (bluespoted sunfish and killifish) were within the upper half of the average 

U.S. range. Spot could not be compared to the average United States length because a length 

was not available. Figures 4-2 through 4-6 graphically display the size class distribution for 

the predominant species in Bear Head Creek. A size class distribution pattern could not be 
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distinguished due to inadequate numbers of fish. Station 6-BH6A had a species diversity of 

0.29 (see Table 4-6). 

As the fish were being processed for population statistics or tissue analysis, they were visually 

inspected for any anomalies such as fin rot and skeletal abnormalities. The species in Bear 

Head Creek did not exhibit any physical anomalies. 

Pettiford Creek 

Fish were collected with a boat-mounted electrofisher at one station in Pettiford Creek on 

September 15, 1992. The fish captured by electrofishing were processed for population 

statistics. The quantity of fish per species, and the average, minimum and maximum length 

and weight of the fish per station collected from Pettiford Creek are reported in Table 4-5. 

Three fish species were collected in Pettiford Creek. The percentage abundance of these 

species is listed below. 

Common Name Latin Name Percent 

Pumpkinseed Lenomis gibbosus 50 

Shiner sp. Notropis sp. 25 

Striped mullet Mutil cephalus 25 

Of the three species that were collected in Pettiford Creek, the average length of one of the 

species (shiner) was less than approximately one-half of the documented average length of 

that species. One of the species (pumpkinseed) was within the upper half of the average 

United States range. The striped mullet that was captured at Station PC was above the 

national average for that particular species. Figures 4-2 through 4-6 graphically display the 

size class distribution for the predominant species in Bear Head Creek. Only a few fish were 

captured in the Pettiford Creek, therefore, an evaluation regarding the size class distribution 

could not be determined. 

Station PC demonstrated a moderate species diversity. The species diversity value can be 

found in Table 4-6. 
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As the fish were being processed for population analysis, they were visually inspected for any 

anomalies such as fin rot and skeletal abnormalities. The species in Pettiford Creek did not 

exhibit any physical anomalies. 

Similarity Index 

The species community similarity between the stations were calculated for fish collected in 

Wallace Creek, Bear Head Creek and Pettiford Creek (see Table 4-7). The SJ between the 

Wallace Creek stations ranged from 0 (between several stations) and 0.30 (between Station 6- 

WC4A and Station 6-WC6A), while the Ss ranged from 0 (between several stations) and 0.46 

(between Station 6-WC4A and Station 6-WC6A). 

The SJ between Pettiford Creek and Wallace Creek ranged from 0 (between Station 6-WC9A 

and PC) and 0.25 (between Station 6-WCllA and PC), while the Ss ranged from 0 (between 

Station 6-WC9A and PC) and 0.33 (between Station 6-WC6A and PC). The SJ between 

Pettiford Creek and Bear Head Creek (Station 6-BH6A) was 0.13, while the Ss between these 

stations was 0.22. The SJ between Wallace Creek and Bear Head Creek ranged from 0 

(between several stations) and 0.53 (between Station 6-WC6A and Station 6-BH6A), while the 

Ss ranged from 0 (between several stations) and 0.33 (between Station 6-WC6A and Station 6- 

BHGA). 

The results of these similarity index calculations showed that the stations were not very 

similar with regards to species composition. The highest similarity (0.5 to 0.6) did not indicate 

very similar species compositions. 

Fish and Crab Tissue Analysis 

Fish and crab samples collected in Wallace Creek and Bear Head Creek were analyzed for 

tissue contaminant concentrations. The fish were analyzed either for fillet or whole body 

burden and the crabs were analyzed for whole body burden. Table 4-2 shows the number and 

weight of the fish and crabs sent to Chemic for chemical analysis. 
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Wallace Creek 

Four species (warmouth, pumpkinseed, long-nosed gar, and striped mullet) from station 6- 

WCGA were submitted for tissue analyses. Two species (summer flounder and blue crab) from 

station 6-WCllA were submitted for tissue analyses. 

Table 4-8 summarizes the results of the TCL organ& detected in the fish and crab tissues at 

OU No. 2. Appendix G contains the data and frequency tables. The maximum concentration 

of the positively detected TCL organ& in the fish or crab tissue, and the sample of the 

maximum detection, are as follows: 

Constituent 

Acetone 

Benzene 

2-Butanone 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Dimethyl phthalate 

Endrin 

Endosulfan II 

Methylene Chloride 

PCB-1260 

Phenol 

Toluene 

Samnle Number Concentration (u&g) 

6-WCll-FL1 2805 

6-WCll-FL1 5J 

6-WCll-BC 15 

6-WC6-PS 155 

6-WC6-WMl 180 

6-WCll-FL1 8.85 

6-WC6-PS 4.95 

6-WCll-FL1 86 

6-WC6-PS 5.45 

6-WC6-PS 12J 

6-WCll-BC 32 

6-WCOG-SMF 1,ooOJ 

6-WCll-BC 2,500 

6-WC6-PS 35 

Trichloroethene 6-WCll-BC 15 

6-WCG-SMF 55 

Table 4-9 summarizes the results of the TAL inorganics detected in the fish and crab tissues at 

OU No. 2. Appendix G contains the data and frequency tables for these chemicals. The 

maximum concentration of the positively detected TAL inorganics in the fish or crab tissue, 

and the sample of the maximum detection are as follows: 
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Constituent 

Beryllium 

Calcium 

Magnesium 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

Sample Number Concentration (m&g) 

6-WCll-BC 0.005B 

6-WCll-BC 29,lOOJ 

6-WCll-BC 1,410 

6-WCOG-SMF 3,450 

6-WCll-BC 0.38 

6-WCll-BC 0.18 

6-WCll-BC 2,170 

6-WC6-PS 27.3 

Bear Head Creek 

Station 6-BH6A was the only station on Bear Head Creek that produced enough fish for tissue 

analyses. One species (pumpkinseed) from station 6-BHGA-FS was submitted for whole-body 

tissue analyses. 

Table 4-8 summarizes the results of the organic chemicals detected in the fish and crab tissues 

at Sites 6 and 9. Appendix G contains the data and frequency tables for these chemicals. The 

maximum concentration of the positively detected TCL organics in the Pumpkinseed tissue 

are as follows: 

Constituent Concentration (m&kg) 

Acetone 3505 

Alpha chlordane 5.45 

Benzene 6J 

2-Butanone 265 
4,4’-DDE 290 
4,4’-DDD 725 

4,4’-DDT 9.75 

Endrin 155 

Methoxychlor 21 

PCB-1260 4905 

Toluene 85 

Table 4-9 summarizes the results of the TAL inorganics detected in the fish and crab tissues at 

OU No. 2. Appendix G contains the data and frequency tables for these chemicals. The 

maximum concentration of the positively detected TAL inorganics in the Pumpkinseed tissue 

are as follows: 
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Constituent Concentration (m&g) 

Cadmium 0.06B 

Calcium 19,500J 

Magnesium 453 

Potassium 2,720 

Selenium 0.275 

Sodium 1,370J 

Zinc 23.4 

Pettiford Creek 

The fish collected in Pettiford Creek were not submitted for tissue analysis. 

4.5.2.2 Benthic Macroinvertebrate 

Table 4-10 contains a systematic listing of the all the benthic macroinvertebrates collected in 

Wallace Creek, Bear Head Creek, and Pettiford Creek. Individuals were keyed out to their 

specific genus or species classifications, where possible. However, this level of precision was 

not achievable in all cases due to damaged or juvenile organisms. The following sections 

discuss the results of the benthic macroinvertebrate sampling in each creek. 

Wallace Creek 

Three phyla were represented in the collections from Wallace Creek: Arthropoda, Annelida 

and Nematoda. Nineteen taxa of benthic macroinvertebrates from these three phyla were 

collected from Wallace Creek. Of these 19 taxa, 90.5 percent of the species were arthropods, 

8.5 percent of the species were annelids and one percent of the species were nematodes. The 

most abundant species in Wallace Creek was the chironomid Tribelos iucundum with 182 

individuals (47 percent), followed by the amphipod Gammarus fusciatus (29 percent) with 113 

individuals. 

Biological data of each replicate are given in Appendix H. Table 4-11 summarizes the raw 

data by combining the replicates at each station. Overall species richness (i.e., number of 

species) and fauna1 densities (i.e., individuals per square meter) are shown on these tables. 

The percentages of each species at each station is provided in Table 4-12. 
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The number of species ranged from zero at Station 6-WC9A to 12 at Station 6-WC3A. The 

number of individuals ranged from zero at Station 6-WC9A to 200 at Station 6-WC3A. The 

species density values ranged from zero individuals/m% at Station 6-WC9A to 1,275 

individuals/m2 at Station 6-WC3A. Species diversity ranged from zero at Station 6-WC9A to 

0.510 at Station 6-WC3A. 

Macroinvertebrate Biotic Index values ranged from 6.46 at Station 6-WC3A to 9.80 at Station 

6-WCllA (an MB1 could not be calculated for Station 6-WC9A). Table 4-13 lists the BI and 

U.S. EPA tolerance to organic wastes and sensitivity to metals for the benthic 

macroinvertebrates collected in Wallace Creek, Bear Head Creek, and Pettiford Creek. See 

Table 4-14 for a summary of all the above statistics. 

Figures 4-7 and 4-8 graphically display the numbers of taxa from the sampling stations at 

each replicate, and Figures 4-9 and 4-10 graphically display the total numbers of individuals 

at each sampling stations. Figures 4-11 and 4-12 graphically display the fauna1 densities from 

the sampling stations, and Figures 4-13 and 4-14 graphically display the species diversity 

values from the sampling stations. Figures 4-15 and 4-16 graphically display the MB1 values 

from the sampling stations. 

Bear Head Creek 

Four phyla were represented in the collections from Bear Head Creek: Arthropoda, Annelida 

Platyhelminthes, and Mollusca. Thirty-nine taxa of benthic macroinvertebrates from these 

four phyla were collected from Bear Head Creek. Of these thirty-nine taxa, 20 percent of the 

species were arthropods, 44 percent of the species were annelids and 0.4 percent of the species 

were platyhelminthes and 35.6 percent were molluscs. The most abundant species in Bear 

Head Creek was the bivalve, Pisidium casertanum with 345 individuals (34 percent), followed 

by the oligochaete, Isocheatides curvisetosus with 261 individuals (26 percent). 

Biological data of each replicate are given in Appendix H. Table 4-11 summarizes the raw 

data by combining the replicates at each station. Overall species richness (i.e., number of 

species) and fauna1 densities (i.e., individuals per square meter) are shown on these tables. 

The percentages of each species at each station is provided in Table 4-12. 
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The number of species ranged from one at Station 6-BH6A to 33 at Station 6-BH2A. The 

number of individuals ranged from four at Station 6-BH6A to 582 at Station 6-BH2A. The 

species density values ranged from 25 individuals/m2 at Station 6-BH6A to 3,709 

individuals/m2 at Station 6-BH2A. Species diversity ranged from zero at Station 6-BH6A to 

0.932 at Station 6-BH2A. Macroinvertebrate Biotic Index values ranged from 7.51 at Station 

6-BH2A to 7.06 at Station 6-BH4A. See Table 4-14 for a summary of all the above statistics. 

Figures 4-7 and 48 graphically display the numbers of species from the sampling stations at 

each replicate, and Figures 4-9 and 4-10 graphically display the total numbers of individuals 

at each sampling stations. Figures 4-11 and 4-12 graphically display the fauna1 densities from 

the sampling stations, and Figures 4-13 and 4-14 graphically display the species diversity 

values from the sampling stations. Figures 4-15 and 4-16 graphically display the MB1 values 

from the sampling stations. 

Pettiford Creek 

Two phyla were represented in the collections from Pettiford Creek: Arthropoda and 

Annelida. Four taxa of benthic macroinvertebrates from these two phyla were collected from 

Pettiford Creek. of these four taxa, 30 percent of the species were arthropods and 70 percent 

of the species were annelids. The most abundant species in Pettiford Creek was the 

oligochaete, Limnodrilus hoffmeisteri with 23 individuals (70 percent), followed by the 

chironomid Tribelos iucundum with 7 individuals (21 percent). 

Biological data of each replicate are given in Appendix H. Table 4-11 summarizes the raw 

data by combining the replicates at each station. Overall species richness (i.e., number of 

species) and fauna1 densities (i.e., individuals per square meter) are shown on these tables. 

The percentages of each species at each station is provided in Table 4-12. 

Four species were collected in Pettiford creek, consisting of 33 individuals. The species density 

was 210 individuals/ma and the species diversity was 0.372. The MB1 value was 8.84. See 

Table 4-14 for a summary of all the above statistics. 

Figures 4-7 and 4-8 graphically display the numbers of species from the sampling stations at 

each replicate, and Figures 4-9 and 4-10 graphically display the total numbers of individuals 

at each sampling stations. Figures 4-11 and 4-12 graphically display the fauna1 densities from 

the sampling stations, and Figures 4-13 and 4-14 graphically display the species diversity 
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values from the sampling stations. Figures 4-15 and 4-16 graphically display the MB1 values 

from the sampling stations. 

Similarity Index 

The species community similarity between the stations were calculated for benthic 

macroinvertebrates collected in Wallace Creek, Bear Head Creek and Pettiford Creek (see 

Table 4-15). The SJ between the Wallace Creek stations ranged from 0 (between several 

stations) and 0.143 (between Station 6-WC3A and Station S-WCSA), while the Ss ranged from 

0 (between several stations) and 0.250 (between Station 6-WC3A and Station 6-WC6A). The 

SJ between the Bear Head Creek stations ranged from 0 (between several stations) and 0.306 

(between Station 6-BH2A and Station 6-BH4A), while the Ss ranged from 0 (between several 

stations) and 0.468 (between Station 6-BH2A and Station 6-BH4A). 

The SJ between Pettiford Creek and Wallace Creek ranged from 0 (between Station 6-WC9A 

and PC) and 0.545 (between Station 6-WC6A and PC), while the Ss ranged from 0 (between 

Station 6-WC9A and PC) and 0.375 (between Station 6-WC6A and PC). The SJ between 

Pettiford Creek and Bear Head Creek ranged from 0 (between Station 6-BH6A and PC) and 

0.211 (between Station 6-BH4A and PC), while the Ss ranged from 0 (between Station 6-BH6A 

and PC) and 0.118 (between Station 6-BH4A and PC). The SJ between Wallace Creek and 

Bear Head Creek ranged from 0 (between several stations) and 0.333 (between Station 6- 

WCllA and Station 6-BH6A), while the Ss ranged from 0 (between several stations) and 0.500 

(between Station 6-WCllA and Station 6-BH6A). 

The results of these similarity index calculations showed that the stations were not very 

similar with regards to species composition. This was evident both in comparison of stations 

within a creek and between a creek. The highest similarity (0.5 to 0.6) was seen in comparison 

of stations between creeks, but the index calculated did not indicate very similar species 

compositions. 
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4.5.2.3 Terrestrial Fauna 

Terrestrial fauna were not collected during this ecological investigation. Therefore, 

population and community ecological endpoints for terrestrial fauna could not be 

quantitatively evaluated in this report. The risks to terrestrial fauna discussed in the 

“Regional Ecology” section of this report will be quantitatively evaluated in this report by 

comparing estimated daily intakes to terrestrial reference values in Section 7.0 Risk 

Characterization/Integration 
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FIGURE 4- 1 
FISH AND BENTHIC MACROINVERTEBRATE 

SAMPLING LOCATION IN PETTIFORD CREEK 
REMEDIAL INVESTIGATION CTO-0133 

XJRCE: N.C. OIVISION OF MARINE 
MARINE CORPS BASE, CAMP LEJEUNE 

SHERIES, REPORT AFC-9, NOV. 1975. NORTH CAROLINA 

4-36 



FIGURE 4-i 
OPERABLE UNIT NO. 2 

SIZE-CLASS DISTRIBUTION OF AMERICAN EEL IN BEAR HEAD CREEK AND WALLACE CREEK 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

American Eel 

Length (cm) B-BHOBA = Bear Head Creek Station 6A 
6-WC04A = Wallace Creek Station 4A 
6-WCOBA = Wallace Creek Station 6A 
6-WC11 A = Wallace Creek Station 11 A 



FIGURE 4-3 
OPERABLE UNIT NO. 2 

SIZE-CLASS DISTRIBUTION OF EASTERN MOSQUITO IN BEAR HEAD CREEK AND WALLACE CREEK 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Eastern Mosquito 

Length (cm) 6.BHOBA = Bear Head Creek Station 6A 
6-WC04A = Wallace Creeh Station 4A 

6-WCo6A = Wallace Creek Station 6A 
B-WC1 1 A = Wallace Creek Station 11A 



FIGURE 4-4 
OPERABLE UNIT NO. 2 

SIZE-CLASS DISTRIBUTION OF SHINER SP. IN BEAR HEAD CREEK AND WALLACE CREEK 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Shiner Sp. 

Length (cm) f!ssSl= Bear Head Creek Station BA 

= Wallace Creek Station 4A 

= Wallace Creek Station BA 

@j = Wallace Creek Station 1 IA 



FIGURE 4-5 
OPERABLE UNIT NO. 2 

SIZE-CLASS DISTRIBUTION OF PUMPKINSEED IN BEAR HEAD CREEK AND WALLACE CREEK 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Pumpkinseed 

Length (cm) 
B-BHOBA = Bear Head Creek Station 6A 
B-WC04A = Wallace Creek Station 4A 
6.WCOBA = Wallace Creek Station 6A 
B-WC1 1 A = Wallace Creek Station I 1 A 



FIGURE 4-6 
OPERABLE UNIT NO. 2 

SIZE-CLASS DISTRIBUTION OF SPOT IN BEAR HEAD CREEK AND WALLACE CREEK 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INV&TIGATION CTO-0133 
MCB CAMP LWEUNE, NORTH CAROLINA 

spot 

I I I I 1 6-WC11 A 
o-2 2-4 4-6 6-8 8-I 0 IO-12 

Length (cm) 
6-EH06A = Bear Head Creek Station BA 
B-WC04A = Wallace Creek Station 4A 
6-WC06A = Wallace Creek Station 6A 
6-WC11 A = Wallace Creek Station 11 A 
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FIGURE 4-7 
OPERABLE UNIT NO. 2 

NUMBER OF BENTHIC MACROINVERTEBRATE TAXA VS STATION REPLICATE DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

STATION NUMBER 
PC-Pettiford Creek Station 
B&Bear Head Creek Station 
WC-Wallace Creek Station 



FIGURE 4-8 
OPERABLE UNIT NO. 2 

NUMBER OF BENTHIC MACROINVERTEBRATE TAXA VS STATION SUMMARY DATA 
BASELINE ECOLOGICAL RISK’ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

35 
33 

STATION NUMBER 
PC-Pettiford Creek Station 

BH-Bear Head Creek Station 
WC-Wallace Creek Station 



FIGURE 4-9 
OPERABLE UNIT NO. 2 

NUMBER OF BENTHIC MACROINVERTEBRATE INDIVIDUALS VS STATION REPLICATE DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

STATION NUMBER 
PC-Pettiford Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 
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FIGURE 4-10 
OPERABLE UNIT NO. 2 

NUMBER OF BENTHIC MACROINVERTEBRATE INDIVIDUALS VS STATION SUMMARY DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

4 0 8 

PC ’ &BH021A &BH04k &BHOGk d-WCO$A 6!WCO$A &-WCOiA $-WC1 1 A 
STATION NUMBER 

PC-Pettiford Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 



FIGURE 4-11 
OPERABLE UNIT NO. 2 

BENTHIC MACROINVERTEBRATE SPECIES DENSITY (#/M”2) VS STATION REPLICATE DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LWEUNE, NORTH CAROLINA 

1 600 

lr 

cn ,,, 800-#‘1 

STATION NUMBER 
PC-Pettiford Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 
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FIGURE 4-12 
OPERABLE UNIT NO. 2 

BENTHIC MACROINVERTEBRATE SPECIES DENSITY (#/M”2) VS STATION SUMMARY DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

PC ’ $-BH02k &BH04fA &BH06f4 6!WCO3k S’WCO$A 6~wcos’p, S!WCl 
I 

1 A 

STATION NUMBER 
PC-Pettiford Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 



FIGURE 4-13 FIGURE 4-13 
OPERABLE UNIT NO. 2 OPERABLE UNIT NO. 2 

BENTHIC MACROINVERTEBRATE SPECIES DIVERSITY VS STATION REPLICATE DATA BENTHIC MACROINVERTEBRATE SPECIES DIVERSITY VS STATION REPLICATE DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA MCB CAMP LEJEUNE, NORTH CAROLINA 

‘PC’ ’ ’ 6-&h/j ’ ’ 6-bHd6A ’ ‘6hd3A’ ‘6-tiCd6A’ ‘6-tiCd9A’ ‘6-‘h&1 A 

STATION NUMBER 
PC-Pettiford Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 



0.8- 

STATION NUMBER --- 
PC-Pettiford Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 

FIGURE 4-14 
OPERABLE UNIT NO. 2 

BENTHIC MACROINVERTEBRATE SPECIES DIVERSITY VS STATION SUMMARY DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 



FIGURE 4-15 
OPERABLE UNIT NO. 2 

MACROINVERTEBRATE BIOTIC INDEX VS STATION REPLICATE DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL 1NVESTIGATlON CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

STATION NUMBER 
PC-Pettiford Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 



FIGURE 4-16 
OPERABLE UNIT NO. 2 

MACROINVERTEBRATE BIOTIC INDEX VS STATION SUMMARY DATA 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

&3H02k $-BH04k $-wco3x &WCOSx d-wcosx 
I 

1 A 
STATION NUMBER 

PC;-t-‘ettiforcl Creek Station 
BH-Bear Head Creek Station 
WC-Wallace Creek Station 



TABLE 4-1 
OPERABLE UNIT NO. 2 

WALLACE CREEK AND BEAR HEAD CREEK 
SUMMARY OF FISH AND CRAB SAMPLING EVENTS 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Date Station Number Sampling Procedure 

Wallace Creek 
8-28-92 6-WCO9A Gill Net 

8-29-92 6-WCO9A Gill Net 

8-29-92 6-WC06A Gill Net 

a-30-92 6-WC06A Gill Net 

a-30-92 6-WCO9A Gill Net 

g-09-92 6-WCO6A Electrofishing 

g-09-92 6-WC09A Gill Net 

g-09-92 6-WCllA Gill Net 

9-12-92 6-WCO4A Electrofishing 

Bear Head Creek 
8-27-92 6-BH04A Electrofishing 

8-29-92 6-BH06A Gill Net 

8-29-92 6-BH02A Electrofishing 

g-09-92 6-BH06A Electrofishing 

Pettiford Creek 
9-15-92 PC Electrofishing 

BH- Bear Head Creek Station 
wc- Wallace Creek Station 
PC- Pettiford Creek Station 
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TABLE 4-2 

OPERABLE UNIT NO. 2 
SUMMARY OF FISH AND CRABS SENT TO CEIMIC 

FOR TISSUE ANALYSIS 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Sample Number of Fish 
Identification in Sample Species whole Body or 

Fillet 

Wallace Creek 

6-WC06-WMl 

6-WCO6-PS 

6-WCOG-LGF 

6-WCOG-SMF 

6-WCll-FL1 

6-WCll-BC 

Bear Head Creek 

6-BH06-PS 

wc- Wallace Creek 
BH- Bear Head Creek 

1 Warmouth Whole Body 

2 Pumpkinseed Whole Body 

1 Long-nosed Gar Fillet 

2 Striped Mullet Fillet 

1 Summer Flounder Whole Body 

2 Blue Crab Whole Body 

2 Pumpkinseed Whole Body 

4-53 



TABLE 4-3 

OPERABLE UNIT NO. 2 
FIELD CHEMISTRY FROM BIOLOGICAL SAMPLES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Dissolved 
Sample Sample Salinity Conductivity Oxygen 

Identificati?n Location (PPt) (micromhoskm) bgfl) 

Wallace Creek 
6-WC03A-BN Bottom NA NA NA 

6-WCOGA-BN Surface 0.0 125 5.85 

Bottom 0.0 145 5.8 

6-WCOSA-BN Surface 0.5 900 5.1 

Bottom 7 11,500 0.13 

6-WCllA-BN Surface 0.5 1,500 4.45 

Bottom 7.5 10,900 0.15 

6-WCO3A-FS Bottom 0.0 20 NA 

6-WCOGA-FS Bottom NA NA NA 

6-WCOSA-FS Bottom NA NA NA 

6-WCllA-FS Bottom NA NA NA 

Bear Head Creek 
6-BHOBA-BN Bottom 0.0 6.0 6.45 

6-BH04A-BN Bottom 0.0 82 6.35 

6-BHOGA-BN 

6-BHOBA-FS 

6-BH04A-FS 

6-BHOGA-FS 

Pettiford Creek 
PCl-BN 

PCl-FS 

Surface 0.0 135 5.0 

Bottom 0.0 140 4.95 

Bottom 0.0 115 5.0 

Bottom 0.0 112 5.7 

Bottom NA NA NA 

Bottom 1.5 270 7.95 

Bottom NA 270 3.1 

PPt 
mgfl 
S.U. 
deg. C 
NA 
Sample Location 

E 
BH 
WC 

p”“zPC 

- Parts per Thousand 
- Milligram per Liter 
- Standard Units 
- Degrees Celcius 
- Not Analyzed 
- Water Surface or Water Bottom 
- Benthic Macroinvertebrate Sample 
- Fish Sample 
- Bear Head Creek Station 
- Wallace Creek Station 
- Pettiford Creek Station 

NA 1 NA 

NA 1 25.5 

6.3 

I 

23.3 

NA 26.0 

NA 1 28.0 

NA NA 

NA NA 

NA NA 

5.5 24.0 

NA 23 

6.4 24.0 

NA NA 

NA I 22 . 
NA I 22 
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TABLE 4-4 

OPERABLE UNIT NO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS 

FISH DISTRIBUTION AND CHARACTERIZATION 
BABELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

common 

Name 
Scientific Station Number 

Feed Guild L=va Water Type 
Migration 

Name Atlas (cm) Habits 
Spawning Tolerance Family Source.9 

BHOBA WCO4A WCOf3A WCllA PC 

Eastern Gambusia 
Mosquitofish atfinie 

Shiner Bp. Notropis sr~. 

X X insectivore to 6.25 cm Freshwater NA AprtoAug Intermediate Poeciliidae WA4 
and brackish Fertilization 

water is internal 

X X X Insedivore to2ocm Freshwater NA April to Intermediate Cyprinidae u3 
creelcs, Augurrt to intolerant 

rivera, lakes 

pump- L.4WUliS X X X X Lower 3-20 Freshwater Freshwater April Moderately Cmtrarchida G.i3,4.5 
gibbosus Carnivore *ay through Tolerant 

October 

spot Leiostomaa 
xanthunlfl 

X X ouulivore NA Brackish or Warm 
marine; water 

enter migrant 
freshwater 

NA NA Sciaenidae 14 

American Eel Anfmilla X Omnivore to 147.5 cm Brackish or Resident Spawm at Intermediate Anguillidae 12346 , , , , 
m fkeshwater seain 

December 

1 The Freshwater Fishes of North Carolina 
2 The Audubon Society Field Guide to North American Fishes, Whales & Dolphins 
3 Rapid Bioassessment Protocols for Use in Streams and Rivers - Benthic Macroinvertebrates and Fish 
4 Delaware’s Freshwater and Brackish Water Fishes 
5 CRC - Ecologies of Estuaries, Volume II 
NA - Not Available 
BH - Bear Head Creek 
WC -Wallace Creek 
PC - Pettiford Creek 



TABLh (cont.) 

OPERABLE UNIT NO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS 

FISH DISTRIBUTION AND CHARACTERIZATION 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

common 

Name 
Scientific Station Number Length Migration 

Name 
Feed Guild 

Atlas (cm) 
Water Type 

BHO6A WCO4A WCOBA WCllA PC Habits 
Spawning Tolerance Family Sources 

Blueqoted Enneacanthua x 
Sunfish gloriosua 

X X lmectivore tolOcm Clear, dark, NA March Varie0 Centrarchidae L&3 
sluggish 

?irate Perch hhredcderua 
88VNNlE 

X Insectivore <lOcm Backwatera Freshwater JaIIto Intermediate Aphredoderidae 12345 , , , , 
of low bay March 

gradient 
streams, 

pen&3 and 
m=Jm 

abundant 
vegatation 

lNCWDlOUth Leuomis 
gulOellE 

X Invertivore to25cm fieahwater NA May to Intermediate Cedramhidae 12345 , . * 9 
ponds, lakes, August 

mBmpB 

mgemouth 
3at3s 

Micxotirua 
salmoides 

X Piscivore to95cm Freshwater NA April Tolerant Centrarchidae 1,%%4 
and brackish through 
<l%saliIlity June 

1 The Freshwater Fishes of North Carolina 
2 The Audubon Society Field Guide to North American Fishes, Whales & Dolphins 
3 Rapid Bioassessment Protocols for Use in Streams and Rivers - Bent& Macroinvertebrates and Fish 
4 Delaware’s Freshwater and Brackish Water Fishes 
5 CRC - Ecologies of Estuaries, Volume II 
NA - Not Available 
BH - Bear Head Creek 
WC - Wallace Creek 
PC - Pettiford Creek 



TABLb 4’4 (cont.) 

OPERABLE TJNIT NO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS 

FISH DISTRIBUTION AND CHARACTERIZATION 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

common 

Name 
Scientific Station Number 

Name 
1 FeedGuild 

Lm$-h Migration 
Atlas (cm) 

Water Type 
Habits 

Spawning Tolerance Family Sources 
BHOBA WCO4A WCOBA WCllA PC 

Sunfish Sp. m X lnaectivore Varies Freshwater 
k-e 

rivers, and 
swamps 

NA April to 
August 

varies Centrarchidae 12 

Bay Anchovy Anchoa X Planktivomua tol5cm Freshwater Worm- April to July Intermediate Engraulidae 1,2,4,5 
mitchili or brackish water 

<O.S% migrant 
aallni~or 

greater 

Killifiah 

3ummer 
Flounder 

Fundulua SD. 

Paralichthya 
dentatua 

X 

X 

Insectivore 

NA 

to 7.5 cm 

37 

Fresh, Freshwater 
brackish or hay 

marine 

Brackishor Warm 
marine; water 
entera migrant 

freshwater 

April ta 
August 

NA 

Intolerant 

NA 

Cyprinodontidae 

Bothidae 

GV,4,5 

1.5 

StripedMullet Mugil 
Ce&alua 

X Herbivore 23-35 Brackish or Warm NA NA Mugilidae c7%5 
marine; water 
entera migrant 

freshwater 

1 The Freshwater Fishes of North Carolina 
2 The Audubon Society Field Guide to North American Fishes, Whales & Dolphins 
3 Rapid Bioassessment Protocols for Use in Streams and Rivers - Benthic Macroinvertebrates and Fish 
4 Delaware‘s Freshwater and Brackish Water Fishes 
5 CRC - Ecologies of Estuaries, Volume II 
NA - Not Available 
BH - Bear Head Creek 
WC -Wallace Creek 
PC - Pettiford Creek 



TABLE 4-5 

OPERABLE UNITNO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS - 1992 SEINING RESULTS 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMYEDIAZ, INVESTIGATION CTO-9133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Common Name 

Eastern Mosquito 

Shiner Sp. 

Pumpkinseed 

spot 

Station Total 
Number Number 

LENGTH (cm 

Average Minimum 

BHOGA 4 10.95 6.7 
WCO4A 1 8.9 8.9 
WCOGA 22 7.55 5.6 
WCllA 0 NA NA 

PC I 2 I 16.75 I 14.5 

I WEIGHT (g) I 

Maximum I Average I Minimum I Maximum I 

BH - Bear Head Creek 
WC -Wallace Creek 
PC - Pettiford Creek 
NA - Not Applicable 



OPERABLE UNIT NO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS - 1992 SEINING RESULTS 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-9133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Common Name 

American Eel 

Bluespoted sunfish 

Pirate Perch 

Warmouth 

Largemouth Bass 

BH - Bear Head Creek 
WC -Wallace Creek 
PC - Pettiford Creek 
NA - Not Applicable 



TABLE; 45 (cont.) 

Common Name 

Sunfish 

Bay Anchovy 

Killifish 

Summer Flounder 

3triped Mullet 

OPERABLE UNIT NO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS - 1992 SEINING RESULTS 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CT0433 

MCB CAMP LEJFJNE, NORTH CAROLINA 

I I LENGTH (cm) I WEIGHT (g) 

Station Total 
Number Number Average Minimum Maximum Average Minimum Maximum 

BHOGA 0 NA NA NA NA NA NA 
WCO4A 0 NA NA NA NA NA NA 
BHOGA 1 3 3 3 NA NA NA 
WCllA 0 NA NA NA NA NA NA 

PC 0 NA NA NA NA NA NA 

BHOGA i 1 1 5.9 1 5.9 1 6.9 I NA I NA I NA 
WC04A 
WCOGA 
WCllA 

PC 

0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 

BHOGA 
WC04A 
WCOGA 
WCllA 

PC 

BHOGA 
WCO4A 
WCOGA 
WCllA 

PC 

BHOGA 
WCO4A 
WCOGA 
WCllA 

PC 

1 6.1 6.1 6.1 NA NA NA 
0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 

0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 
1 27.6 27.6 27.6 200 200 200 
0 NA NA NA NA NA NA 

0 NA NA NA NA NA 
0 NA NA NA iii NA NA 
0 NA NA NA NA NA NA 
0 NA NA NA NA NA NA 
1 39.6 39.6 I 39.6 700 700 700 

BH - Bear Head Creek 
WC -Wallace Creek 
PC - Pettiford Creek 
NA - Not Applicable 



TABLE 4-6 

OPERABLE UNIT NO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS 

TOTAL NUMBER OF SPECIES, INDIVIDUALS AND THE 
SHANNON-WIENER SPECIES DIVERSITY VALUES FOR FISH 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Station Number of Species 

BHOGA 6 

WCO4A 4 

WCOGA 9 

WCllA 2 

PC 3 

Number of 
Individuals 

95 

49 

83 

2 

4 

Species Diversity 

0.29 

0.22 

0.77 

0.30 

0.45 

BH - Bear Head Creek 
WC -Wallace Creek 
PC - Pettiford Creek 
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TABLE 4-7 

OPERABLE UNIT NO. 2 
WALLACE, BEAR HEAD AND PETTIFORD CREEKS 
RESULTS OF THE JACCARD COEFFICIENT (Sj) OF 

COMMUNITY SIMILARITY 
AND SORENSON INDEX (Ss) OF COMMUNITY 

SIMILARITY BETWEEN FISH STATIONS 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

BH - Bear Head Creek 
WC -Wallace Creek 
PC - Pettiford Creek 
NA - Not Applicable 

4-62 



TABLE4-8 
SlTE 6 PISH AND CRAB TISSUB 

POSITVE DETECTION SUMMARY 
REMEDIAL INVESTIQATION GPO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 
ORGANICS 

Pafdmetet 

Sample No: 6-BH6-PS 6-WCO6-Ix@ 6.WC06-SMF 6-WC1 I-BC 6-WCll-FL1 6-WC6-PS 
Depth: (PS1&2) N/A N/A (J3CMz2) N/A 

Date Sampled: 
(PSl&2) 

919192 9r3l92 g/3/92 911 l/92 919192 919192 
Lab Id: 00523-15 00489-01 0048962 00523.13 00523-19 00523-21 

Ihits 

PESTICIDElpCBS 
4,4’-DDE 
ENDRlN 
ENDGSULFANII 
4,4’-DDD 
4,4’-DDT 
METHOXYCHMR 
ALPHA CHMRDANE 
PCB-1260 

UG/KG 130 J 87 J 15 J 26 J 
UG/‘KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/-KG 

15 J 2.5 J 

72 J 
9.7 
21 
5.4 J 

490 J 

8.1 J 8.8 J 

150 J 1000 J 51 J 

VOLATILES 
METHYLENE CHLORIDE UGKG 
ACETONE UG/-KG 
2-BUTANONE UG/KG 
TRICHLGROETHENE UG/KG 
BENZENE UGKG 
TOLUENE UGKG 

SEMIVOLATILES 
PHENOL UG/KG 
DIMETHYL PHTHALATE UG/KG 

350 J 
26 J 

6 J 
8 J 

26 J 25 

5 J 

32 

220 J 
15 

5 J 
5 J 
2 J 

11 
280 J 

10 J 

2500 

86 

28 

5.4 J 
12 J 

4.9 J 

370 J 

7 J 
230 J 

15 J 

3 J 

UG/KG - microgram per kilogram 
J - value is estimated 



TABLE4-8 
SlTE 6 FISH AND CRAB TISSUE 

POSlTVE DBTBCMON SUMMARY 
RBMBDIAL INVESTIQATION Cl’O-0133 

MCB CAMP LEJBUNB, NORTH CAROLINA 
ORGANICS 

Sample No: 6-WC6-WMl 
Depth: N/A 

Date Sampled: 9/I 1192 
Lab Id: 00523-20 

PESTICIDE&‘CBS 
4,4’-DDE 
ENDRlN 
ENDOSULFANII 
4,4’-DDD 
4,4’-DDT 
METHOXYCHLOR 
ALPHA CHLORDANE 
PCB-1260 

180 

370 J 

VOLATILES 
METHYLENE CHLORIDE 
ACETONE 
2-BUTANON’E 
‘I’RICHLOROETHENE 
BENZENE 
TOLUENE 

SEMIVOLATILES 
PHENOL 
DIMETHYL PHTHALATE 

5 f  
35 J 

3 J 
2 J 

UQ/KQ - microgram per kilogram 
J - value ie estimated 



TABLE4-9 
SITE 6 FISH AND CRAB TISSUE 

POSITlVB DBTECTION SUMMARY 
REMEDIAL INVESTIGATION cTO-0133 

MCB CAMP LEJEUNB, NORTH CAROLINA 
TOTAL METALS 

Sample No: 6-BH6-PS 6.WCO6-LGF 6-WCO6-SMF 6-WC1 l-BC 6-WC1 l-FL1 6-WC6-PS 
Depth: (PSlet2) N/A N/A @x&2) N/A (x%1&2) 

Date Sampled: 919192 9m92 9l3l92 9110192 919192 g/9/92 
Lab Id: 00523-15 00489.01 00489-02 00523-13 00523.19 00523-21 

Units 

BERYLLIUM 
CADMIUM 

CALCNM 

’ MAGNESIUM 
POTASSIUM 
SELENIUM 
SILVER e 

8 
SODIUM 
ZMC 

MG/KG 
MO/KG 0.06 B 
MO/KG 19500 J 
MO/KG 453 

MGKG 2720 

MG/KG 0.27 J 
MO/KG 
MGKG 1370 J 
MGIKG 23.4 

192 B 
256 

3260 

0.14 . 

0.01 JB 
657 J 

414 B 
232 

3450 

0.16 

0.01 JB 
361 J 
10.6 

0.005 B 

29100 J 3110 J 15600 J 
1410 285 405 

2050 3330 2830 

0.38 0.18 B 0.23 B 
0.18 J 

2170 760 J 1170 J 
20.3 27.3 

N/A - Not applicable 
MO/KG - milligram per kilogram 
B - reported value is less than Contract Required Detection Limit (CRDL), but greater than Instrument Detection Limit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater thatn the IDL 



Parameter Units 

TABLE4-9 
Sl’IX 6 FISH AND CRAE! TISSUE 

POSm DETECTION SUMMARY 
RBMBDIAL INVEWIGATION CTO-0133 

MCB CAMP LZJEUNB, NORTH CAROLINA 
TOTALMETALS 

Sample No: 6-WC6-WMl 
Depth: N/A 

Date Sampled: 919192 

Lab Id: 00523-20 

BERYLLIUM 
CADMIUM 
CAtcIuM 
MAGNESIUM 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
ZINC! 

MG/KG 

MG/JSG 
MO/KG 10800 J 
MG/KG 381 
MG/KG 3250 

No/KG 0.21 B 
MO/KG 
MG/KG 1040 

MG/‘KG 11.2 

N/A - Not applicable 
MGfKG - milligram per kilogram 
B - reported value is less than Contract Required Detection Lhit (CRDL), but greater than Instrument Detection Liiit (IDL) 
J - value is estimated 
JB - value is estimated below the CRDL, but greater thatn the IDL 



TABLE 4-10 

OPERABLE UNIT NO. 2 
SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

I Systematic Classification I 

I ARTHROPODA 1 Phylum 

Insecta Class 

I Pterygota I Subclass 

Diptera Order 

Ceratopogonidae Family 

Cemtopogon sp. 

Chironomidae 

Chironotnus decorus 

Genus 

Family 

Genus species 

Clinotanypus pinguis 

Crytochironomous sp. 

Genus species 

Genus 

I Krenopelopiu sp. I Genus I 
Microtendipespedellus 

Parameriruz sp. 

Genus species 

Genus 

Pentaneura sp. 

Polypedilum falax 

Genus 

Genus species 

I Polypedilum scalaenum I Genus species I 
Procladius sp. 

Stenochironomus sp. 

Genus 

Genus 

Tanytarsus sp. 

Tribelos jucundum 

Genus 

Genus species 

Tipulidae 

Hexatoma sp. 

Ormosia sp. 

Genus 

Genus 

Dolichopodidae I 
Pamphrosylus sp. 

Syrphidae 

Eristalis sp. 

Genus 

Family 

Genus 
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TABLE 4-10 (cont.) 

OPERABLE UNIT NO. 2 
SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species I Systematic Classification 
I 

Tabanidae Family 

Chrysops sp. Genus 

Trichoptera Order 

Polycentropodidae Family 

Phylocentropus sp. Genus 

Leptoceridae Family 

Oecetis sa. Genus 

I Hemiptera I Order 
I 

Nepomorpha 

Corixidae 

Suborder 

Family 

Sigara sp. 

Odonata 

Anisoptera 

Genus 

Order 

Suborder 

Corduliidae 

Zygoptera 

Family 

Suborder 

Coenagrionidae 

Enallugma sp. 

Gomphidae 

Family 

Genus 

Family 

Stylurus sp. 

Megaloptera 

Genus 

Order 

Sialidae Family 

Dubiraphia sp. 

Coleoptera 

Genus 

Order 

Elmidae I Family 
J 

Dubimphia sp. 

Stenelmis sp. 

Genus 

Genus 
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TABLE 4-10 (cont.) 

OPERABLE UNIT NO. 2 
SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species Systematic Classification 

Crustacea Class 

Malacostraca Subclass 

Amphipoda Order 

Gammaridae Family 

Gammarus fasciatus Genus species 

Isopoda Order 

Idoteidae Family 

Caecidotea sp. Genus 

Decapoda Order 

Palaemonidae Family 

Palaemonetes paludosus Genus species 

n AN-NELIDA Phylum 

Polychaeta Class 

Phyllodocida Order 

Nereidae Family 

Nereis succinea Genus species 

Capitellida Order 

Capitellidae Family 

Capitella capitata Genus species 

Terebellida Order 

Ampharetidae Family 

Hypaniola grayi Genus species 

Oligochaeta Class 

Tubiticida Order 

Tubificidae Family 

Isochaetides curvisetosus Genus species 

Limnodrilus hoffmeisteri Genus species 
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TABLE 4-10 (cont.) 

OPERABLE UNIT NO. 2 
SYSTEMATIC LIST OF BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species Systematic Classification 

Limnodrilus udekemianus Genus species 

Quistadrilus multisetosus Genus species 

Sparganophilidae Family 

Sparganophilus sp. Genus 

Haplotaxida Order 

Lumbriculidae Family 

Eclipidrilus sp. Genus 

3LATYHELMINTHES Phylum 

Turbellaria Class 

Tricladida Order 

Planariidae Family 

Dugesia tigrina Genus species 

YEMATODA Phylum 

UOLLUSCA Phylum 

Gastropoda Class 

Mesogastropoda Order 

Viviparidae Family 

Campeloma &&urn Genus species 

Bivalvia Class 

Veneroida Order 

Sphaeriidae Family 

Pisidium coxertanum Genus species 
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TABLE 4-11 

OPERABLE UNIT NO. 2 
STJMMARY TABLE: BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 

ARTHROPODA 

Insecta 

Pterygota 

Diptera 

Ceratopogonidae 

Ceratopogon sp. 

Chironomidae 

Chironomus decorus 

Clinotanypus pinguis 

Crytochironomous sp. 

Krenopelopia sp. 

Microtendipes pedellus 

Paramerina sp. 

Pentuneura sp. 

PC - Pettiford Creek Station 
WC -Wallace Creek Stations 
BH - Bear Head Creek Stations 
NA - Not Applicable 

Pettiford 
Creek Wallace Creek Bear Head Creek 

PC 6-WCO3A B-WC66A 6-WCO6A B-WCllA Total 6-BH02A 6-BHO4A 6.BHO6A Total 

2 2 

3 3 

12 3 15 

7 7 

t 1 1 

4 4 5 5 

1 

4 4 

4 4 1 .l 



TABLb 11 (cont.) 

Species Species 

Polypedilum falux Polypedilum falux 

Polypedilum scalaenum Polypedilum scalaenum 

Procladius Procladius sp. sp. 

Sterwchironomus sp. Sterwchironomus sp. 

Tanytursus sp. Tanytursus sp. 

Tribe& jucundum Tribe& jucundum 

Tipulidae Tipulidae 

Hexatoma sp. Hexatoma sp. 

o?mo8iu8p. o?mo8iu8p. 

Dolichopodidae Dolichopodidae 

Paraphrosylus sp. Paraphrosylus sp. 

Syrphidae Syrphidae 

Eristalk sp. Eristalk sp. 

Tabanidae Tabanidae 

chrysops sp. chrysops sp. 

PC - Pettiford Creek Station PC - Pettiford Creek Station 
WC - Wallace Creek Stations WC - Wallace Creek Stations 
BH - Bear Head Creek Stations BH - Bear Head Creek Stations 
NA - Not Applicable NA - Not Applicable 

OPERABLE UNIT NO. 2 
SUMMARY TABLE: BENTH-IC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA , 

Pettiford Pettiford 
Creek Creek Wallace Creek Wallace Creek Bear Head Creek Bear Head Creek 

PC PC 6-WCQ3A 6-WCQ3A 6.WC66A 6-WCOSA 6.WC66A 6-WCOSA 6.WCllA 6.WCllA Total Total 6-BHO2A 6-BHO2A 6.BHO4A 6.BHO4A 6BHO6A 6BHO6A Total Total 

2 2 6 6 8 8 

1 1 1 1 1 1 2 2 3 3 

1 1 1 1 

4 4 4 4 

1 1 1 1 

7 7 148 148 34 34 182 182 13 13 13 13 

3 3 7 7 10 10 

8 8 8 8 

8 8 8 8 

1 1 1 1 

21 21 4 4 25 25 



TABLE vi1 (cont.) 

OPERABLE UNiT NO. 2 
SUMMARY TABLE: BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INV&STIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 

Trichoptera 

Polycentropodidae 

Phylocentipua sp. 

Leptoceridae 

Oecetis sp. 

Hemiptera 

Nepomorpha 

Corixidae 

Sigara sp. 

Odonata 

Anisoptera 

Corduliidae 

Zygoptera 

Coenagrionidae 

Enallugma sp. 

Pettiford 
Creek Wallace Creek Bear Head Creek 

PC 6-WCO3A 6.WCO6A 6-WCOSA 6-WCllA Total 6-BHO2A 6-BHO4A 6-BHO6A Total 

4 4 3 4 7 

1 1 

16 16 

4 4 1 1 

4 4 

1 1 

PC - Pettiford Creek Station 
WC - Wallace Creek Stations 
BH - Bear Head Creek Stations 
NA - Not Applicable 



TABLh *:ll (cont.) 

OPERABLE UNIT NO. 2 
SUMMARY TABLE: BENTIIIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 

Gomphidae 

Styluncs sp. 

Megaloptera 

Sialidae 

Sialis sp. 

Coleoptera 

Elmidae 

Dubimrphia sp. 

Stedmis sp. 

Crustacea 

Malacostraca 

Amphipoda 

Gammaridae 

Gammiww fasciutua 

Isopoda 

PC - Pettiford Creek Station 
WC -Wallace Creek Stations 
BH - Bear Head Creek Stations 
NA - Not Applicable 

Pettiford 
Creek Wallace Creek Bear Head Creek 

PC 6-WC63A 6-WC66A SWCOSA 6-WCllA Total 6-BEmA 6-BH64A 6-BH66A Total 

1 1 

1 1 

4 4 25 1 26 

1 1 

2 113 113 2 46 50 



TABLE 4:ll (cont.) 

OPERABLE UNIT NO. 2 
SUMMARY TABLE: BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 

Idoteidae 

Caecidotea sp. 

Decapoda 

Palaemonidae 

Paluemonetes paludosus 

ANMELIDA 

Polychaeta 

Phyllodocida 

Nereidae 

Nereis succinea 

Capitellida 

Capitellidae 

Capitda capitata 

Terebellida 

Ampharetidae 

PC - Pettiford Creek Station 
WC - Wallace Creek Stations 
BH - Bear Head Creek Stations 
NA - Not Applicable 

Pettiford 
Creek Wallace Creek Bear Head Creek 

PC 6-WCO3A B-WCO6A 6-WCOSA &WCllA Total &BHO!L4 6-BHO4A 6-BH66A Total 

4 4 1 1 

1 1 

4 4 4 4 

1 1 1 1 



TABLE; 431 (cont.) 

OPERABLE UNIT NO. 2 
SUMMARY TABLE: BENTIIIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 

Hypaniola grayi 

Oligochaeta 

Tubificida 

Tubificidae 

Itxh9taetides curvisetosu43 

Limnodrilus hojjbzeisteri 

Limnodrilus udekemiunus 

Quistudrilus multisetosus 

Sparganophilidae 

Sparganophilus sp. 

Haplotaxida 

Lumbriculidae 

Eclipidrilus sp. 

‘LATYHELMINTHES 

L’urbellaria 

PC - Pettiford Creek Station 
WC -Wallace Creek Stations 
BH - Bear Head Creek Stations 
NA - Not Applicable 

Pettiford 
Creek Wallace Creek Bear Head Creek 

PC 6-WCO3A 6-WCOBA 6.WCO6A 6.WCllA Total 6-BHO2A 6-BHOIA 6-BHO6A Total 

1 1 

2 2 

261 261 

23 24 3 27 48 38 86 

26 6 32 

1 1 

60 60 

1 1 



TABLE, ,;il (cont.) 

OPERABLE UNIT. NO. 2 
SUMMARY TABLE: BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 

Tricladida 

Planariidae 

Dugesia tigrinu 

NEMATODA 

MOLLUSCA 

Gastropoda 

Mesogastropoda 

Viviparidae 

Campehnu de&urn 

Bivalvia 

Veneroida 

Sphaeriidae 

Piaidium casertanum 

l!OTAL SPECIES 

rOTAL INDMDUALS 

PC - Pettiford Creek Station 
WC - Wallace Creek Stations 
BH - Bear Head Creek Stations 
NA - Not Applicable 

Pettiford 
Creek Wallace Creek Bear Head Creek 

PC 6-WCO3A 6-WCO6A 6-WCO6A 6-WCllA Total 6-BHO2A 6-BHO4A 6-BHO6A Total 

4 4 

4 4 

12 5 17 

44 301 345 

4 12 7 0 3 19 33 16 1 39 

33 200 177 0 8 385 582 431 4 1,017 





















TABLE 4-13 (cont.) 

OPERABLE UNIT NO. 2 
BIOTIC INDEX AND U.S. EPA TOLERANCE TO ORGANIC WASTES AND SENSITIVITY TO 

METALS FOR BENTHIC MACROINVERTEBRATES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

SPECIES 

Tipulidae 

Hexatoma sp. 

Ormosia sp. 

Dolichopodidae 

Paraphrosylus sp. 

Syrphidae 

Eristalis sp. 

Tabanidae 

Chrysops sp. 

Trichoptera 

Polycentropodidae 

Phylocentropus sp. 

Leptoceridae 

Oecetis sp. 

Hemiptera 

Nepomorpha 

Corixidae 

Sigara sp. 

Odonata 

Anisoptera 

Corduliidae 

U.S. EPA (1) 
NCDEHNR(2) 

Metals Organics BIOTIC INDEX 

NA 

NA NA 4.7 

NA NA NA 

9.7 

NA NA 9.7 (bl 

NA NA 10 

NA NA 7.3 

S 2 3.5 

NA NA 5.7 

NA NA 3.6 (c) 

NA 

(1) - 
(2) - 
g; : 

,- cc> - 
NA- 
s - 
T - 
D - 

Source: USEPA, 1990 
Source: Lenat, 1993 
Value is based on genus Biotic Index 
Value is based on family Biotic Index 
Value is calculated by doubling the previous Biotic Index 
Not Available 
Sensitive to heavy metals 
Tolerant to heavy metals 
Intolerant to organic wastes 
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TABLE 4-13 (cont.) 

NCDEHNR(2) 
BIOTIC INDEX 

9 

NA 

7.5 

OPERABLE UNIT NO. 2 
BIOTIC INDEX AND U.S. EPA TOLERANCE TO ORGANIC WASTES AND SENSITIVITY TO 

METALS FOR BENTHIC MACROINVERTEBRATES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

SPECIES 

Zygoptera 

Coenagrionidae 

Enallagma sp. 

Gomphidae 

sty1u?-us sp. 

Megaloptera 

Sialidae 

Sailis sp. 

Coleoptera 

U.S. EPA (1) 

Metals Organics 

NA 4 

NA NA 

NA NA 

Elmidae 

Dubiraphia sp. 

Stenelmis sp. 

Crustacea 

T 3 6.4 

S 3 5.4 

Malacostraca 

Amphipoda 

Gammaridae 

Isopoda 

Gammarus fasciatus NA 2 6.9 

Idoteidae 

Caeciclotea sp. NA NA NA 

(1) - Source: USEPA, 1990 
(2) - Source: Lenat, 1993 
(a) - Value is based on genus Biotic Index 
(b) - Value is based on family Biotic Index 
(cl - Value is calculated by doubling the previous Biotic Index 
NA- Not Available 
s - 

,- 
Sensitive to heavy metals 

T - Tolerant to heavy metals 
D - Intolerant to organic wastes 



TABLE 4-13 (cont.) 

OPERABLE UNIT NO. 2 
BIOTIC INDEX AND U.S. EPA TOLERANCE TO ORGANIC WASTES AND SENSITIVITY TO 

METALS FOR BENTHIC MACROINVERTEBRATES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

I I U.S. EPA (1) 
SPECIES 

Metals 

Decapoda 

Palaemonidae 

Palaemonetes paludosus NA 

ANNELIDA 

Polychaeta 

Phyllodocida 

Nereidae 

Nereis succinea NA 

Capitellida 

,- Capitellidae 

Capitella capitata NA 

Terebellida 

Ampharetidae 

Hypaniola grayi NA 

Oligochaeta 

Tubificida 

Tubificidae 

Isochaetides curvisetosus NA 

Limnodrilus hofmeisteri NA 

Limnodrilus wiekemianus NA 

Quistadrilus multisetosus NA 

(1) - Source: USEPA, 1990 
(2) - Source: Lenat, 1993 

:i; 
- Value is based on genus Biotic Index 
- Value is based on family Biotic Index 

,r”“z. & - Value is calculated by doubling the previous Biotic Index 
- Not Available 

s - Sensitive to heavy metals 
T - Tolerant to heavy metals 
D - Intolerant to organic wastes 
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Organics 

2 

NA 

NA 

NA 

NCDEHNR(2) 
310TIC INDEX 

6.7 

NA 

NA 

NA 

9.8 

9.7 

4.8 (cl 



TABLE 4-13 (cont.) 

OPERABLE UNIT NO. 2 
BIOTIC INDEX AND U.S. EPA TOLERANCE TO ORGANIC WASTES AND SENSITIVITY TO 

METALS FOR BENTHIC MACROINVERTEBRATES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

SPECIES 

Sparganophilidae 

Sparganophilus sp. 

Haplotaxida 

Lumbriculidae 

NA 

Eclipidrilus sp. 

PLATYHELMINTHES 

NA 

I Turbellaria 

Tricladida 

Planariidae 

Dugesia tigrina I NA 

?JEMATODA NA 

,MOLLUSCA 

Gastropoda 

Mesogastropoda 

Viviparidae I 
Campeloma decisum 

Bivalvia 

NA 

Veneroida I 
Sphaeriidae 

Pisidium cosertanum NA I 4 

Organics 
NCDEHNR(2) 

BIOTIC INDEX 

NA NA 

NA I 4 (cl 

7.5 

NA I 6.2 0.3 

6.8 (a) 

(1) - 
(2) - 

ti; - 
(4 - 
NA- 

:f=@- s - 
T - 
D - 

Source: USEPA, 1990 
Source: Lenat, 1993 
Value is based on genus Biotic Index 
Value is based on family Biotic Index 
Value is calculated by doubling the previous Biotic Index 
Not Available 
Sensitive to heavy metals 
Tolerant to heavy metals 
Intolerant to organic wastes 
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TABLE 4-14 

OPERABLE UNIT NO. 2 
SUMMARY STATISTICS OF BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Station 
Species Macro- 

Number of Number of Density Species invertebrate 
Taxa Organisms 

(#/MA21 Diversity Biotic 
Index 

Vallace Creek 

6-WCOSA-BNl 

6-WC03A-BN2 

6-WC03A-BN3 

6-WC03A 

6-WCOGA-BNl 

6-WC06A-BN2 

6-WC06A-BN3 

6-WC06A 

6-WCOSA-BNl 

6-WC09A-BN2 

6-WC09A-BN3 

6-WC09A 

6-WCllA-BNl 

6-WCllA-BN2 

6-WCllA-BN3 

6-WCllA 

Sear Head Creek 

6-BH02A-BNl 

6-BH02A-BN2 

6-BH02A-BN3 

6-BH02A 

6-BH04A-BNl 

6-BH04A-BN2 

NA - Not Applicable 

7 68 433 0.641 6.34 

5 84 535 0.326 6.47 

2 48 306 0.125 6.60 

12 200 1,275 0.510 6.46 

3 76 484 0.365 7.14 

4 49 312 0.517 7.73 

6 52 331 0.401 7.12 

7 177 1,128 0.448 7.30 

0 0 0 0 NA 

0 0 0 0 NA 

0 0 0 0 NA 

0 0’ 0 0 NA 

1 3 19 0 NA 

2 3 19 0.276 9.80 

2 2 13 0.301 9.80 

3 8 51 0.423 9.80 

23 286 1,823 0.896 7.69 

19 223 1,421 0.715 7.32 

17 73 465 1.065 7.51 

33 582 3,709 0.932 7.51 

6 30 191 0.572 8.28 

8 183 1,166 0.263 7.05 

4-91 



Macro- 
invertebrate 

Biotic 
Index 

TABLE 4-14 (cont.) 

OPERABLE UNIT NO. 2 
SUMMARY STATISTICS OF BENTHIC MACROINVERTEBRATE SPECIES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Station 

6-BH04A-BN3 

6-BH04A 

6-BHOGA-BNl 

6-BH06A-BN2 

6-BH06A-BN3 

6-BH06A 

Pettiford Creek 

PC-BNl 

PC-BN2 

PC-BN3 

PC 

Species Number of Number of Density Species 
Taxa Organisms (#/MA21 Diversity 

15 218 1,389 0.606 

16 431 2,747 0.514 

0 0 0 0 

1 4 25 0 

0 0 0 0 

1 4 25 0 

3 10 64 0.410 

2 11 70 0.206 

4 12 76 0.363 

4 33 210 0.372 

6.89 

7.06 

NA 

NA 

NA 

NA 

8.23 

9.22 

8.99 

8.84 

NA - Not Applicable 
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NA - NOT APPLICABLE 
Sj - Jaccard Coeffkient 
Ss - Sorenson Index 

TABLE 4-15 

OPERABLE TJNIT NO. 2 
RESULTS OF THE JACCARD COEFFICIENT (Sj) OF COMMUNITY SIMILARITY 

AND SORENSON INDEX (Ss) OF COMMUNITY SIMILARITY BETWEEN 
BENTHIC MACROINVERTEBRATE STATIONS 
BASELINE ECOLOCICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA , 



5.0 CONTAMINANTS OF CONCERN 

This section discusses the procedures used to evaluate the data for inclusion in the ERA. This 

section also includes a comparison of chemicals detected in the surface water and sediments to 

the applicable water quality and sediment quality criteria and a comparison of chemicals 

detected in the soil to plant and invertebrate toxicology data. Finally, a brief discussion of the 

physical/chemical characteristics of the COCs are included in this section. 

5.1 Data Evaluation 

This task uses a variety of information to select a list of COCs for each medium analyzed. The 

following rationale were used to determine and select the contaminants of concern per media 

for this site: 

l Contaminants that were positively detected in at least one sample with no data 

qualifiers, and contaminants that indicate known identities but. unknown 

concentrations 

l Contaminants that were detected at elevated levels above the levels for the same 

contaminant detected in associated blanks 

l Contaminants that were detected at elevated levels above naturally occurring levels of 

the same contaminant 

Eliminating contaminants can be done through several procedures including: (1) historical 

information; (2) the detected concentration and contaminant’s toxicity; (3) the contaminant’s 

mobility and persistence; (4) exposure routes; and, (5) comparison to ABARs. 

5.1.1 Contaminants of Concern - Surface Water 

Surface water samples were collected at OU No. 2 from Wallace Creek, Bear Head Creek, and 

the ravine. The following sections discuss which chemicals were included in the ERA and the 

rationale for the chemicals that were not included in the ERA. 
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5.1.1.1 Wallace Creek 

The following TCL organics detected in the surface water samples collected in Wallace Creek 

were not addressed in the ERA because they are common laboratory and/or decontamination 

contaminants: acetone and bis(2-ethylhexyl) phthalate. In addition, 2,4,6-trichlorophenol 

was not addressed in the ERA because it was only detected in one sample and it was not 

detected in any other sample at the site. 

The following TAL inorganics detected in the surface water samples collected in Wallace 

Creek were not addressed in the ERA because of a lack of available toxicological information 

or they were not expected to be ecologically significant at the detected concentrations: 

calcium, cobalt, magnesium, potassium, and sodium. 

In summary, the following chemicals detected in the surface water samples collected in 

Wallace Creek are included in the ERA: 1,2dichloroethane, tetrachloroethene, toluene, 

trichloroethene, vinyl chloride, aluminum, arsenic, barium, cadmium, chromium, copper, 

iron, lead, manganese, mercury, nickel, silver, vanadium, and zinc. 

5.1.1.2 Bear Head Creek 

The following TCL organics detected in the surface water samples collected in Bear Head 

Creek were not addressed in the ERA because they are common laboratory contaminants: 

bis(2-ethylhexyl) phthalate and diethyl phthalate. No other TCL organics were detected in 

the surface water in Bear Head Creek. 

The following TAL inorganics detected in the surface water samples collected in Bear Head 

Creek were not addressed in the ERA because of a lack of available toxicological information 

or they were not expected to be ecologically significant at the detected concentrations: 

calcium, magnesium, potassium, and sodium. 

In summary, the following chemicals detected in the surface water in Bear Head Creek were 

addressed in the ERA: aluminum, barium, chromium, copper, iron, lead, manganese, 

mercury, nickel, silver, vanadium, and zinc. 
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5.1.1.3 Ravine 

Acetone was the only TCL organic chemical detected in the surface water samples collected in 

ravine and was not addressed in the ERA because it is a common laboratory and 

decontamination contaminant. 

The following TAL inorganics detected in the surface water samples collected in the ravine 

were not addressed in the ERA because of a lack of available toxicological information or they 

were not expected to be ecologically significant at the detected concentrations: calcium, 

cobalt, magnesium, potassium, and sodium. 

In summary, the following chemicals detected in surface water samples collected in the ravine 

were addressed in the ERA: aluminum, arsenic, barium, cadmium, chromium, copper, iron, 

lead, manganese, silver, vanadium, and zinc. 

5.1.2 Contaminants of Concern - Sediments 

Sediment samples were collected at OU No. 2 from Wallace Creek, Bear Head Creek, and the 

ravine. The following sections discuss which chemicals were included in the ERA, and the 

rationale for the chemicals that were not included in the ERA, 

5.1.2.1 Wallace Creek 

The following TCL organics detected in the sediment samples collected in Wallace Creek were 

not addressed in the ERA because they are common laboratory and/or decontamination 

contaminants: acetone, 2-butanone, methylene chloride, bis(2-ethylhexyl) phthalate, butyl 

benxyl phthalate, and diethyl phthalate. 

The following TAL inorganics detected in the sediment samples collected in Wallace Creek 

were not addressed in the ERA because of a lack of available toxicological information or they 

were not expected to be ecologically significant at the detected concentrations: calcium, 

cobalt, magnesium, potassium, and sodium. 

In summary, the following chemicals detected in the sediment samples collected in Wallace 

Creek were addressed in the ERA: 1,2dichloroethane, total xylenes, toluene, trichloroethene, 

carbon disulfide, dieldrin, 4,4’-DDD, 4,4*-DDE, 4,4’-DDT, phenol, phenanthrene, flouranthene, 
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pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(kMuoranthene, 

benzo(a)pyrene, aluminum, arsenic, barium, beryllium, chromium, copper, iron, lead, 

manganese, nickel, silver, vanadium, and zinc. 

5.1.2.2 Bear Head Creek 

The following TCL organics detected in the sediment samples collected in Bear Head Creek 

were not addressed in the ERA because they are common laboratory and/or decontamination 

contaminants: acetone, 2-butanone, and methylene chloride. In addition, alpha chlordane 

and 1,4-dichlorobenzene were not addressed in the ERA because they had low frequencies of 

detection and there is limited toxicological information for those chemicals. 

The following TAL inorganics detected in the sediment samples collected in Bear Head Creek 

were not addressed in the ERA because of a lack of available toxicological information or they 

were not expected to be ecologically significant at the detected concentrations: calcium, 

cobalt, magnesium, potassium, and sodium. 

In summary, the following chemicals detected in the sediment samples collected in Bear Head 

Creek.were addressed in the ERA:. benzene, ethylbenzene, tetrachloroethene, trichloroethene, 

total xylenes, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, PCB-1260, PAHs, aluminum, arsenic, barium, 

beryllium, cadmium, chromium, copper, iron, lead, manganese, selenium, vanadium, and zinc. 

5.1.2.3 Ravine 

The following TCL organics detected in the sediment samples collected in the ravine were not 

addressed in the ERA because they are common laboratory and/or decontamination 

contaminants: acetone, 2-butanone, bis(2-ethylhexyl) phthalate, and di-n-butyl phthalate. In 

addition, endrin aldehyde, carbazole, and dibenzofuran were not addressed in the ERA 

because they had low frequencies of detection and there is limited toxicological information for 

those chemicals. 

The following TAL inorganics detected in the sediment samples collected in the ravine were 

not addressed in the ERA because of a lack of available toxicological information or they were 

not expected to be ecologically significant at the detected concentrations: calcium, cobalt, 

magnesium, potassium, and sodium. 
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In summary, the following chemicals detected in the sediment samples collected in the ravine 

were addressed in the ERA: dieldrin, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, endrin, PCB-1260, PAHs, 

aluminum, arsenic, barium, beryllium, cadmium, chromium, copper, iron, lead, manganese, 

mercury, nickel, silver, vanadium, and zinc. 

5.1.3 Contaminants of Concern - Surface Soils 

The following sections discuss which chemicals were included in the ERA, and the rationale 

for the chemicals that were not included in the ERA. 

5.1.3.1 Site 9 

The following TCL organ& detected in the surface soil samples were not addressed in the 

ERA because they are common laboratory and/or decontamination contaminants: acetone, 

bis(2-ethylhexyl) phthalate and toluene. 

The following TAL inorganics detected in the surface soil were not addressed in the ERA 

because of a lack of available toxicological information or they were not expected to be 

ecologically significant at the detected concentrations: aluminum, beryllium, calcium, cobalt, 

iron, magnesium, manganese, potassium and vanadium. 

In summary, the following chemicals detected in the surface soil samples were addressed in 

the ERA: 4,4’-DDE, 4,4’-DDT, l,l,l-trichloroethane, tetrachloroethene, pyrene, 

benzo(b)fluoranthene, barium, chromium, copper, lead, mercury, and zinc. 

5.1.3.2 Site 6 (Lot 201) 

Soil samples in this area were collected from three grid areas (i.e, grid locations 201A, 201B 

and 2010 in order to define the extent of contamination at the suspected PCB and pesticide 

storage areas. 

The contaminants alpha and gamma chlordane were detected in only 1 of 96 samples, and 

PCB-1248 was detected in 1 of 8’7 samples therefore, these contaminants will not be retained 

as COCs for further evaluation. 
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The volatile contaminants acetone, methylene chloride, and l,l,l-trichloroethane were not 

retained as COCs due to their infrequent detection and/or presence in field or laboratory 

blanks. 

Several PAHs were detected throughout the site. The PAHs benzo(a)anthracene, 

benzo(k)fluoranthene, benzo(a)pyrene, and phenanthrene were detected in 1 of 17 samples, 

therefore they will not be retained as COCs for further evaluation. The presence of bis(Z- 

ethylhexyllphthalate, di-n-butyl phthalate, and di-n-octyl phthalate are the result of blank 

contamination and therefore were not retained as COCs. 

The following TAL inorganics detected in the surface soil were not addressed in the ERA 

because of lack of available toxicological information or they were not expected to be 

ecologically significant at the detected concentrations: aluminum, beryllium, calcium, cobalt, 

iron, magnesium, manganese, potassium, selenium, sodium and vanadium. 

In summary, the following chemicals detected in the surface soil samples were addressed in 

the ERA: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, PCB-1260, chrysene, benzo(b)fluoranthene, 1,4- 

dichlorobenzene, fluoranthene, pyrene, arsenic, barium, cadmium, chromium, copper, lead, 

nickel, and zinc. 

5.1.3.3 Site 6 (Lot 203) 

Soil samples were collected from the area designated as Lot 203 Open Storage Area. Within 

this area, sampling grids (i.e. 2030SA, 203DDT, and 203PCB) were established to define areas 

of contamination. 

Pesticides endosulfan II, alpha chlordane and gamma chlordane were detected infrequently 

and consequently were not retained as COCs. PCBs 1248 and 1254 were infrequently detected 

in this area and consequently were not retained as COCs. 

The prevalence of TCL organics in this area does not warrant the retention of any of these as 

COCs for further evaluation. The infrequent detection and low concentrations of acetone and 

toluene detected in area soil samples indicate that these contaminants are blank related and 

not truly indicative of area-specific conditions. In addition, l,l,l-trichloroethane was detected 

in 2 of 28 samples and does not warrant its retention as a COC. 
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Semivolatile contaminants benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, 

benzo(a)pyrene, chrysene, 1,4-dichlorobenzene, fluoranthene, indeno(l,2,3cd)pyrene, and 

pyrene were detected at frequencies that were greater than five percent. Therefore, these 

contaminants have been retained as COCs. Other semivolatiles (i.e., naphthalene, carbazole, 

and butyl benzyl phthalate) do not warrant consideration as COCs. These contaminants were 

either infrequently detected or are a result of blank contamination. 

The following TAL inorganics detected in the surface soil were not addressed in the ERA 

because of lack of available toxicological information or they were not expected to be 

ecologically significant at the detected concentrations: aluminum, antimony beryllium, 

calcium, cobalt, iron, magnesium, manganese, potassium, sodium and vanadium. 

In summary, the following chemicals detected in the surface soil samples were addressed in 

the ERA: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endrin, PCB-1260, chrysene, 

benzo(bVluoranthene, benzo(a)anthracene, benzo(k)fluoranthene, benzo(a)pyrene, 

indeno(l,2,3-cd)pyrene, l,Cdichlorobenzene, fluoranthene, pyrene, arsenic, barium, cadmium, 

chromium, copper, lead, mercury, nickel, and zinc. 

5.1.3.4 Sites 6 (Wooded and Ravine Areas) and 82 

The wooded and ravine areas consist of grid areas 201N (North), 201E (East), 201s (South) 

which bound Lot 201, and the wooded area north of Lot 203 bounded by Wallace Creek to the 

North, Piney Green Road to the East, and Holcomb Boulevard to the West. In addition, 

samples from the grid designated as 203OSA and the ravine were included as part of the 

wooded and ravine areas. 

The pesticide alpha chlordane was detected in 1 of 83 samples in the surface soil, therefore, it 

was not retained as a COC. 

The TCL organics acetone, bromomethane, chloromethane, 1,2-dichloroethene, 

trichloroethene, benzene, 1,1,2,2-tetrachloroethane, and toluene were not retained as COCs 

due to their infrequent occurrence in the soil and/or their presence in site or laboratory related 

blanks. Many of the semivolatile contaminants were not retained as COCs because they were 

either infrequently detected or are a result of blank contamination. 
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,f@- The following TAL inorganics detected in the surface soil were not addressed in the ERA 

because of lack of available toxicological information or they were not expected to be 

ecologically significant at the detected concentrations: aluminum, antimony, beryllium, 

calcium, cobalt, iron, magnesium, manganese, potassium, selenium, silver, sodium , thallium 

and vanadium. 

In summary, the following chemicals detected in the surface soil samples were addressed in 

the ERA: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, endrin, PCB-1260, anthracene, 

benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 

dibenz(a,h)anthracene, chrysene, indeno(l,2,3-cd)pyrene, 1,4&chlorobenzene, fluoranthene, 

phenol, pyrene, arsenic, barium, cadmium, chromium, copper, lead, mercury, nickel, and zinc. 

5.1.4 Contaminants of Concern - Fish and Crab Tissue 

The following sections discuss the COCs in the fmh and crabs tissues that were evaluated in 

the ERA. 

!@- 5.1.4.1 Wallace Creek 

For the tissue samples, endrin and endosulfan II were not addressed in the ERA because they 

were not detected in the sediment or surface water in Wallace Creek; therefore, they could not, 

be attributed to contamination in Wallace Creek. Acetone, 2-butanone, methylene chloride, 

and dimethyl phthalate also were not evaluated in the ERA becatse they are common 

laboratory contaminants. 

Selected TAL inorganics (calcium, magnesium, potassium and sodium) were not addressed in 

the ERA because they were not expected to be ecologically significant at the detected 

concentrations. 

In summary, the following chemicals identified in the fish tissue will be addressed in the ERA: 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, toluene, PCB-1260, trichloroethene, phenol, benzene, silver, 

selenium and zinc. 
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P-7 51.42 Bear Head Creek 

For the tissue samples, endrin, methoxychlor, and alpha chlordane were not addressed in the 

ERA because they were not detected in the sediment or surface water samples collected in 

Bear Head Creek; therefore, they could not be attributed to contamination in Bear Head 

Creek. Methylene chloride, acetone, 2-butanone, and dimethyl phthalate also were not 

evaluated in the ERA because they are common laboratory contaminants. 

Selected TAL inorganics (calcium, magnesium, potassium and sodium) were not addressed in 

the ERA because they were ‘not expected to be ecologically significant at the detected 

concentrations. 

In summary, the following chemicals identified in the fish tissue will be addressed in the ERA: 

4,4’-DDD, 4,4’-DDE, 4,4’-DDT, toluene, PCB-1260, benzene, cadmium, selenium and zinc. 

5.2 Water Quality Criteria 

v-. i Tables 5-l and 5-2, contain the North Carolina saltwater Water Quality Standards (WQS> and 

the Region IV saltwater. Water Quality Screening Values (WQSV) for the COCs in Wallace 

Creek and Bear Head Creek. Table 5-3 contains the Freshwater WQS and WQSV for the 

COCs in the ravine. The COCs in the ravine are compared to the freshwater standards 

because the water in the ravine is not tidally influenced. The contaminants identified in the 

surface water were compared to these values to determine if they exceeded the published 

values. Tables 5-4,5-5, and 5-6 lists the samples in which chemicals exceeded either the WQS 

or WQSV. 

The water quality values for the following metals are water hardness dependent: cadmium, 

chromium III, copper, lead, nickel, silver, and zinc. In general, the higher the water hardness 

(in mg/l of CaC03) the higher the water quality value. A hardness concentration of 50 mg/l 

CaCOa was used to calculate these values. 

5.2.1 Wallace Creek 

Among the TAL inorganics, the WQS (5 ug/l) and the chronic (9.3 ug/l) WQSV for cadmium 

were exceeded in one sample (6-WC07-SW-312M1, which had a cadmium concentration of 

17.4J ug/l. 
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The WQS for copper (3 ug/l) was exceeded in iive sample while the acute and chronic WQSV 

(2.9 ug/l) were exceeded in four samples, with the highest concentration of copper (209 ug/l) 

detected in sample 6-WCll-SW-312M. 

The chronic WQSV for lead (5.6 ug/l) was exceeded in one sample (6-WC03-SW-312M), which 

had a lead concentration of 10.4 ug/l. Neither the WQS nor the acute WQSV for lead was 

exceeded in any of the samples. The WQS (0.025 @I) and chronic (0.025 ug/l) WQSV for 

mercury were exceeded in three samples with the highest concentration of mercury (0.52 ug/l) 

detected in samples 6-WC03-SW-312M and 6-WCll-SW-312M. The WQS (8.3 ug/l), the acute 

WQSV (789 ug/l), and the chronic WQSV (8.3 ug/l) for nickel were exceeded in four samples, . 

with the highest concentration of nickel (1,380 ug/l) detected in sample 6-WC03-SW-312M. 

For silver, the WQS (0.1 ug/I), the acute (2.3 ug/l), and the chronic (0.23 ug/I) WQSVs were 

exceeded in one sample (6-WCO5-SW-312M), which had a silver concentration of 2.6B @I. 

Finally, the WQS for zinc (86 ug/l) and the acute (95 ug/l) and chronic (86 ug/l) WQSVs were 

exceeded in two samples. The highest concentration of zinc was 111 ug/l detected in sample 6- 

WC03-SW-312M. 

None of the TCL organic chemicals detected in the surface water samples collected from 

Wallace Creek exceeded the WQS or WQSV values. 

Dissolved oxygen concentrations were less than the WQS (4.0 mg/l for an instantaneous 

reading) in 11 samples at seven stations. The pH value was not within the allowable WQS (6.8 

to 8.5 for saltwaters) values in 20 samples, and the chronic WQSV (6.5 to 8.5) in 16 samples at 

ten stations. 

The following chemicals detected in Wallace Creek Sufface water samples do not have N.C. 

WQS or Region IV screening values for them: aluminum, barium, iron, manganese, 

vanadium, 1,2-dichloroethane, tetrachloroethene, trichloroethane, and vinyl chloride. The 

potential impact to aquatic species from these chemicals in the surface water was evaluated 

using the results of acute and chronic tests obtained from the EPA Aquatic Information 

Retrieval (AQUIRE) database (AQUIRE, 1993). The maximum detected concentration of 

these chemicals in the surface water were below the adverse effects levels obtained from the 

database. 
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5.2.2 Bear Head Creek 

Among the TAL inorganics, the WQS for copper (3 ug/I) and the acute (2.9 ug/l) and chronic 

(2.9 ug/l) WQSVs for copper were exceeded in sample 6-BH07-SW-312M (55.8 ug/l). 

The chronic WQSV for lead (5.6 ug/l) was exceeded in two samples with the highest 

concentration of lead detected in sample 6-BH05-SW-06M (8.2 ug/l). The WQS and the chronic 

WQSV for mercury (0.025 ug/l) were exceeded in two samples with the highest concentration 

of mercury detected in sample 6-BH07-SW-312M (0.34B @I). This value did not exceed the 

acute WQSV. 

The WQS (8.3 ug/l), the acute WQSV (75 ug/l>, and the chronic WQSV (8.3 ug/l) for nickel were 

exceeded in sample 6-BH07-SW-312M (244 ug/l). Finally, the WQS (0.1 ug/l) and the chronic 

(0.23 ug/ll WQSV for silver were exceeded in two samples, while the acute WQSV (2.3 ug/ll 

was exceeded in one sample (6-BH07-SW-06B) which had a silver concentration of 3.6B ug/l. 

None of the TCL organic chemicals detected in the surface water samples collected from Bear 
r- Head Creek exceeded the WQS or WQSV values. 

Dissolved oxygen concentrations were less than the WQS (4.0 mg/l for an instantaneous 

reading) in two samples at two stations. The pH values were not within the allowable WSQ 

(6.8 to 8.5 for saltwaters) values in eight samples, and the chronic WQSV (6.5 to 8.5) in four 

samples at four stations. 

The following chemicals detected in Bear Head Creek surface water samples do not have N.C. 

WQS or Region IV screening values for them: aluminum, barium, iron, manganese, and 

vanadium. The potential impact to aquatic species from these chemicals in the surface water 

was evaluated using the results of acute and chronic tests obtained from AQUIRE (AQUIRE, 

1993). The maximum detected concentration of these chemicals in the surface water were 

below the adverse effects levels obtained from the database. 
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5.2.3 Ravine 

The ravine is an intermittent tributary and usually there is water present only after a rain. 

Two of the proposed surface water samples could not be collected because there was not any 

water at the station. 

Among the inorganic parameters, the chronic WQSV for aluminum (87 ug/l) was exceeded in 

six samples with the highest concentration of aluminum detected in sample 6-RV2-SW-06 

(613 ug/l). The acute WQSV was not exceeded in any of the samples. The WQS for cadmium 

(2.0 ug/V and the acute (1.79 ug/l) and chronic (0.66 ug/l) WQSVs were exceeded in two 

samples with the highest concentration of cadmium detected in sample 6-RV5-SW-06 (4.3JB). 

The WQS for copper (7 ug/l) and the acute (9.22 ug/l) WQSV for copper were exceeded in four 

samples and the chronic WQSV (6.54 ug/l) was exceeded in two samples, with the highest 

concentration of copper detected in samples 6-RV2-SW-06 and 6-RV5-SW-06 (9JB ug/l). The 

WQS and the chronic WQSV for iron (1,000 ug/l) were exceeded in two samples with the 

highest concentration detected in sample 6-RV8-SW-06 (9,600 ug/l). The chronic WQSV for 

lead (1.32 ug/l) was exceeded in six samples, with the highest concentration of lead detected in 

sample 6-RV8-SW-06 (12.2 ug/l). None of the samples exceeded the WQS or the WQSV, 25 ug/l 

and 33.75 ug/l respectively, for lead. 

The WQS for silver (0.06 ug/l) and the acute (1.23 ug/l) and chronic (0.012 ug/ll WQSVs for 

silver were exceeded in three samples with the highest concentration of silver detected in 

sample 6-RV6-SW-06 (67.6 ug/l). The WQS for zinc (50 ugfll and the acute (65.04 ug/l) and 

chronic (58.91 ug/l) WQSVs for zinc were exceeded in six samples with the highest 

concentration of zinc detected in sample 6-RV6-SW-06 (495 @Il. 

None of the surface water samples collected from the ravine exceeded any established TCL 

organic parameter standards. 

The following chemicals detected in the ravine surface water samples do not have N.C. WQS 

or Region IV screening values for them: barium, manganese, and vanadium. The potential 

impact to aquatic species from these chemicals in the surface water were evaluated using the 

results of acute and chronic tests obtained from AQUIRE (AQUIRE, 1993). The maximum 

detected concentration of these chemicals in the surface water were well below any of the 

adverse effects levels obtained from the database. 
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5.2.4 Pettiford Creek 

Surface water samples were not collected from Pettiford creek for chemical analysis in 

accordance with the SAP (Baker, 1992). However, field water quality measurements were 

conducted during collection of the biological samples. 

Dissolved oxygen concentrations were less than the WQS (4.0 mg/l for an instantaneous 

reading) in one sample. The pH was not measured in Pettiford Creek because the pH meter 

was not working. 

5.3 Sediment Screening Values 

Tables 5-7, 5-8, and 5-9 contain the Region IV sediment screening values (SQSV) for 

hazardous waste sites for the COCs at Site 6. The contaminants identified in the sediment 

were compared to these values to determine if they exceeded the published values. The NOAA 

ER-L values represent the lower screening values, while the NOM ER-M Values represent 

the median screening values. 

Tables 5-10, 5-11, and 5-12 lists the samples in which chemical concentrations exceeded the 

SQSV. 

5.3.1 Wallace Creek 

The ER-L for copper (70 mg/kg) was exceeded in two samples, while the ER-M (390 mg/kg) was 

exceeded in one sample with the highest concentration detected in sample 6-WC03-SD-06M 

(53,200 mg/kg). The ER-L for lead (35 mg/kg) was exceeded in nine samples, two of which 

exceeded the ER-M (110 mg/kg). The highest concentration of lead was detected in sample 6- 

WCO&SD-06M (314J mg/kg). The ER-L (1 mg/kgI and the ER-M (2.2 mg/kg) for silver were 

exceeded in sample 6-WC03-SD-06M, which had a silver concentration of 7.3 mg/kg. The ER- 

L for zinc (120 mg/kg) was exceeded in four samples, two of which exceeded the ER-M (270 

mg/kg), with the highest concentration of zinc detected in sample 6-WC03-SD-06M (926 

mgkg) . 

Among TCL organics, the ER-L for 4,4’-DDE (2 ug/kg) was exceeded in fourteen samples, 

eleven of which exceeded the ER-M (15 ug/kg). The highest concentration of 4,4’-DDE was 
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detected in sample 6-WC09-SD-612M (83 ug/kg). The ER-L for 4,4’-DDD (2 ug/kg) was 

exceeded in fifteen samples, twelve of which exceeded the ER-M (20 ugkg). The highest 

concentration of 4,4’-DDD was detected in sample 6-WC08SD-612M (2005 mg/kg). The ER-L 

(1 ugkg) and the ER-M (‘7 ug/kg) for 4,4’-DDT were exceeded in three samples with the highest 

concentration detected in sample 6-WC08SD-06M (1,200J ug/kg). 

The ER-L for flouranthene (600 ug/kg) was exceeded in sample 6-WC08-SD-06B (760J @kg) 

and the ER-L (350 ug/kg) for pyrene was exceeded in sample 6-WCOS-SD-06B (8105 uglkg). 

Neither the flouranthene nor the pyrene ER-MS, 3,600 ug/kg and 2,200 ug/kg, respectively, 

were exceeded in any samples. The ER-L for benzo(a)pyrene (400 ug/kg) was exceeded in three 

samples with the highest concentration detected in sample 6-WC05SD-612B (1,600 ug/kg) 

and the ER-L for die&in (0.02 ug/kg) was exceeded in sample 6-WCOl-SD-612D (4.85 ug/kg). 

Neither the benzo(a)pyrene nor the dieldrin ER-MS, 2,500 ug/lkg and 8 ug/kg respectively, 

were exceeded in any samples. Finally, the ER-L for PCB-1260 (50 ug/kg) was exceeded in 

twelve samples, six of which exceeded the median screening value (400 ug/kg). The highest 

concentration of PCB-1260 was detected in sample 6-WC08-SD-06M (2,lOOJ mg/kg). 

The following chemicals detected in Wallace Creek sediments do not have Region IV screening 

values for them: aluminum, barium, beryllium, iron, manganese, selenium, vanadium, 1,2- 

dichloroethane, total xylenes, toluene, trichloroethene, carbon disulfide,. 

benzo(b)fluoranthene, benzo(k)fluoranthene and phenol. There are either criteria or toxicity 

data for aquatic organisms exposed to these chemicals in water samples, however, there is 

limited, if any, data assessing the effects on aquatic organism exposed to these chemicals in 

sediment samples. Therefore, the effects of these chemicals on aquatic organisms cannot be 

determined. However, it should be noted that of these chemicals, only aluminum and iron 

exceeded state or federal water quality criteria for the surface water samples. None of these 

chemicals in the surface water for which criteria do not exist, exceeded the toxicity values 

obtained from AQUIRE. Finally, the toxicity of benzo(b)fluoranthene and 

benzo(k)fluoranthene are likely accounted for when the other PAHs are evaluated. 

5.3.2 Bear Head Creek 

Among the TAL inorganics, the ER-L for lead (35 mg/kg) was exceeded in five samples with 

the highest concentration of lead detected in sample 6-BH07-SD-06M (70.4J mg/kg). In no 

case was the ER-M exceeded. 
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Among the TCL organics, the ER-L for 4,4*-DDE (2 ug/kg) was exceeded in eleven samples, 

nine of which exceeded the ER-M (15 ug/kg). The highest concentration of 4,4’-DDE was 

detected in sample 6-BH03-SD-06M (68 ug/kg). The ER-L for 4,4’-DDD (2 ug/kg) was exceeded 

in ten samples, seven of which exceeded the ER-M (20 @kg). The highest concentration of 

4,4’- DDD was detected in sample 6-BH04SD-612M (220J ug/kg). The ER-L for 4,4’-DDT (1 

ug/kg) was exceeded in eight samples, six of which exceeded the median screening value (7 

ug/kg). The highest concentration of 4,4’-DDT was detected in sample 6-BH04-SD-612M (385 

w-k) * 

The ER-L for benzo(a)pyrene (400 @kg) was exceeded in two samples, with the highest 

concentration detected in sample 6-BH03SD-612B (640 ug/lcg). Finally, the ER-L.for PCB- 

1260 (50 @kg) was exceeded in ten samples with the highest concentration of PCB-1260 

detected in sample 6-BH04-SD-612M (3705 ug/kg). The ER-M values for benzo(alpyrene and 

PCB-1260,2,500 ug/kg and 400 ug/kg respectively, were not exceeded in any samples. 

The following chemicals detected in Bear Head Creek sediments do not have Region IV 

screening values for them: aluminum, barium, beryllium, iron, manganese, vanadium, 

benzene, ethylbenzene, tetrachloroethene, trichloroethene, total xylenes, 

benzo(b)fluoranthene, and indeno(l,2,3cdlpyrene. There are either criteria or toxicity data 

for aquatic organisms exposed to these chemicals in water samples, however, there is limited, 

if any, data assessing the effects on aquatic organisms exposed to these chemicals in sediment 

samples. Therefore, the effects of these chemicals on aquatic organisms cannot be determined. 

However, it should be noted that of these chemicals, only aluminum and iron exceeded state or 

federal water quality criteria for the surface water samples. None of these chemicals in the 

surface water for which criteria do not exist, exceeded the toxicity values obtained from 

AQUIRE. Finally, the toxicity of benzo(bb)fluoranthene, and indeno(l,2,3cd)pyrene are likely 

accounted for when the other PAHs are evaluated. 

5.3.3 Ravine 

In addition to the ARAR comparison with sediment screening values, adverse ecological 

effects from contaminants in the ravine sediments will be compared to available toxicological 

data for ecological receptors exposed to contaminants in soils. 

The ER-L for cadmium (5 mg/kg) was exceeded only in sample 6-RVl-SD-06 (5.95 mg/kgl. The 

ER-L for lead (35 mg/kg) was exceeded in two samples with the highest concentration of lead 
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detected in sample 6-RV8-SD-06 (1055 mg/kg). The ER-L for mercury (0.15 mg/kg) was 

exceeded in three samples with the highest concentration of mercury detected in sample 6- 

RVl-SD-06 (0.75 mg/kg). The ER-L for silver (1 mg/kg) was exceeded only in sample 6-RW- 

SD-06 (1.2 mg/kg). In no cases were the ER-M values for cadmium, lead, mercury, or silver 

exceeded. Finally, the ER-L for zinc (120 mg/kg) was exceeded in four samples while the ER-M 

(270 mg/kg) for zinc was exceeded in one sample. The highest concentration of zinc was 

detected in sample 6-RVl-SD-06 (408 mg/kg). 

Among the TCL organics, the ER-L (2 ug/kg) and the ER-M (15 ug/kg) for 4,4’-DDE were 

exceeded in six samples. The highest concentration of 4,4’-DDE was detected in sample 6- 

RV2-SD-06 (120J @kg). The ER-L for 4,4’-DDD (2 ug/kg) was exceeded in six samples, three 

of which exceeded the ER-M (20 q/kg). The highest concentration of 4,4’-DDD was detected 

in sample 6-RV2-SD-06 (455 @kg). The ER-L (1 @kg) and the ER-M (7 ug/kg) for 4,4’-DDT 

were exceeded in eight samples with the highest concentration of 4,4’-DDT detected in sample 

6-RV3-SD-06 (2lOJ ug/kg). 

The ER-L (0.02 ug/kg) and the ER-M (8 ug/kg) for dieldrin were exceeded in two samples with 

the higher concentration detected in sample 6-RVl-SD-07 (435 @kg). The ER-L for PCB- 

1260 (50 ug/kg) was exceeded in four samples with the the highest concentration of PCB-1260 

detected in sample 6-RVl-SD-06 (360J ug/kg). The ER-L (0.02 @kg) for endrin was exceeded 

only in sample 6-RVl-SD-06 (5.15 ug./kg). The ER-M values for PCB-1260 and endrin were not 

exceeded. 

Sample 6-RV2-SD-06 was the only sample in the ravine in which PAHs exceeded the ER-L 

values. The ER-L (225 ug/kg) and ER-M (1,380 @kg) for phenanthrene were exceeded in this 

sample (1,600 ug/kg) while the ER-L for flouranthene (600 q/kg) also was exceeded in this 

sample (1,500J @kg). The ER-L for pyrene (350 ug/kg), benzo(alanthracene (230 ug/kgl, 

chrysene (400 ug/kg), dibenzo(a,h)anthracene (60 ug/kg), benzo(a)pyrene (400 ug/kg>, 

acenapthene (150 &kg), fluorene (35 ug/kg), and anthracene (85 ug/kg> were all exceeded at 

this station due to the following sediment concentrations: pyrene (2,100 ug/kg), 

benzo(a)anthracene (1,100 @kg), chrysene (1,100 @kg), dibenzo(a,hlanthracene (83 @kg), 

benzo(a)pyrene (1,000 ug/kg), acenaphthene (2205 ug/kg), fluorene (2505 ug/kg), and 

anthracene (480 ug/kg). 

The following chemicals detected in the ravine sediments do not have Region IV screening 

values for them: aluminum, barium, beryllium, iron, manganese, vanadium, 
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benzo(bMluoranthene, benzo(k)fluoranthene, and benzo(g,h,i)perylene and indeno(l,2,3-cd) 

pyrene. There are either criteria or toxicity data for aquatic organisms exposed to these 

chemicals in water samples, however, there is limited, if any, data assessing the effects on 

aquatic organism exposed to these chemicals in sediment samples. Therefore, the effects .of 

these chemicals on aquatic organisms cannot be determined. However, it should be noted that 

of these chemicals, only aluminum and iron exceeded state or federal water quality criteria for 

the surface water samples. None of these chemicals in the surface water for which criteria do 

not exist, exceeded the toxicity values obtained from AQUIRE. Finally, the toxicity of 

benzo(b)fluoranthene, benzo(k)fluoranthene, and benxo(g,h,i)perylene are likely accounted for 

when the other PAHs are evaluated. 

As discussed earlier in this section, the contaminants detected in the sediments will be 

compared to toxicological data associated with surfacetisoils (See Section 5.4.4). 

5.4 Surface Soil Quality 

As discussed in the section above, there are no standards, criteria, or other screening values 

for assessing potential impacts to terrestrial ecological receptors from contaminants in soils. 

In addition, the amount of literature data evaluating adverse ecological effects on terrestrial 

species exposed to contaminants in surface soils is limited. The following paragraphs compare 

the concentrations of COCs detected in the surface soils to the published toxicity data. No 

information was found which evaluated the toxicological affects on plants and/or invertebrates 

inhabiting soils contaminated with TCL organics, therefore, the evaluation was limited to 

TAL inorganics. 

5.4.1 Site 9 

Toxicological effects on plants and/or invertebrates inhabiting soils contaminated by the 

following chemicals were obtained: barium, chromium, copper, lead, mercury, and zinc. 

Barium concentrations in the surface soils ranged from 4.9JB to 8.9B mg/kg, which were 

below the 2,000 mg/kg that induced plant toxicity (Adriano, 1986). Chromium concentrations 

of 10 mg/kg in soil caused mortality in the earthworm species Pheretima pesthuma (Hopkin, 

1989). Soil concentrations of chromium ranged from 1.7B to 5.1 mg/kg, which is below the 10 

mg/kg toxicity level. Copper concentrations ranged from 0.93 JB to 2.8JB mg/kg, which are 

below the 50 mg/kg level that interfered with the reproduction activity of the earthworm 
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species Allolobuphora calininosa (Hopkin, 1989). The concentrations of lead in the soil ranged 

from 4.1 to 25.7 mg/kg. The phytoxicity of lead was reported to be lower than that of copper, 

which would be greater than 50 mg/kg (Adriano, 1986). Mercury concentrations ranged from 

0.02B to 0.03B mg/kg, which is less than the 0.79 mg/kg that caused toxicity to earthworms. 

(USDI, 1987). Finally, zinc concentrations ranged from 6.8 to 18.1 mg/kg, which are less than 

the 450 to 1,400 mgkg that caused plant toxicity (Adriano, 1986). 

6.4.2 Site 6 (Lot 201) 

Toxicological effects on plants and/or invertebrates inhabiting soil contaminated by the 

following chemicals was obtained: arsenic, barium, cadmium, chromium, copper, lead, nickel 

and zinc. 

Arsenic concentrations ranged from 0.91B to 9.75 mg/kg which were below the 25 mg/kg that 

depressed crop yields (USDI, 1988). Barium concentrations ranged from 3.5 JB to 16.5 B 

mg/kg which were below the 2,000 mg/kg that induced plant toxicity (Adriano, 1986). 

Cadmium concentrations ranged from 0.51 JB to 1.5 J mg/kg which were higher than the 0.5 

mg/kg level that caused low toxicity in the earthworm species Lumbricus rubellus (Hopkin, 

1989). 

Soil concentrations of chromium ranged from 3.5 to 21.6 mg/kg, some of which exceeded the 10 

mg/kg that caused mortality in the earthworm species Pheretima nesthuma (Hopkin, 1989). 

Copper concentrations ranged from 0.75JB to 27.81 mg/kg which were below the 50 mg/kg 

level that interfered with the reproduction activity of the earthworm species Allolobuphora 

caliginosa (Hopkin, 1989). The phytoxicity of lead is low compared with other trace elements 

such as cadmium, copper, nickel, and arsenic (Adriano, 1986). The concentrations of lead 

ranged from 12 to 78 mg/kg which cannot be evaluated because a specific toxicity level for lead 

was not found. Nickel concentrations ranged from 3.7B to 6.4JB mg/kg which were less than 

the 17 mg/kg that caused low toxicity to the earthworm species Lumbricus rubellus (Hopkin, 

1989). Finally, zinc concentrations ranged from 4.6 to 1355 mg/kg which were less than the 

450 mgikg causing plant toxicity (Ad&no, 1986). 
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5.4.3 Site 6 (Lot 203) 

Toxicological effects on plants and/or invertebrates inhabiting soil contaminated by the 

following chemicals was obtained: arsenic, barium, cadmium, chromium, copper, lead, 

mercury, nickel, and zinc. 

Arsenic concentrations ranged from 0.39B to 4.9 mg/kg which were below the 25 mg/kg that 

depressed crop yields (USDI, 1988). Barium concentrations ranged from 2.7JB to 47.8mg/kg 

which were below the 2,000 mg/kg that induced plant toxicity (Adriano, 1986). Cadmium 

concentrations ranged from 0.48 to 9.3 mg/kg which were higher than the 0.5 mg/kg level that 

caused low toxicity in the earthworm species Lumbricus rubellus (Hopkin, 1989). 

Soil concentrations of chromium ranged from 1.1 to 25.2 mg/kg, some of which exceeded the 10 

mg/kg that caused mortality in the earthworm species Pheretima Desthuma (Hopkin, 1989). 

Copper concentrations ranged from 1JB to 75 mg/kg, some of which exceeded the 50 mg/kg 

level that interfered with the reproduction activity of the earthworm species Allolobuphora 

calidnosa (Hopkin, 1989). The phytoxicity of lead is low compared with other trace elements 

such as cadmium, copper, nickel, and arsenic (Adriano, 1986). The concentrations of lead 

ranged from 4.1 to 4,OlOJ mg/kg which cannot be evaluated because a specific toxicity level for 

lead was not found. Mercury concentrations ranged from 0.03B to 1.1 mg/kg, some of which 

exceeded the 0.79 mg/kg level that was toxic to the earthworm species Octochaetus pattoni 

(USDI, 1987). Nickel concentrations ranged from 1.8JB to 13.2 mg/kg which were less than 

the 17 mg/kg that caused low toxicity to the earthworm species Lumbricus rubellus (Hopkin, 

1989). Finally, zinc concentrations ranged from l.lB to 604 mg/kg some of which exceeded the 

450 mg/kg causing plant toxicity (Adriano, 1986). 

5.4.4 Sites 6 (Wooded and Ravine Areas) and 82 

Toxicological effects on plants and/or invertebrates inhabiting soil contaminated by the 

following chemicals was obtained: arsenic, barium, cadmium, chromium, copper, lead, 

mercury, nickel and zinc. 

Arsenic concentrations ranged from 0.49B to 26.3 mg/kg, most of which were below the 25 

mg/kg that depressed crop yields (USDI, 1988). Barium concentrations ranged from l.lJB to 

1,410 mg/kg which were below the 2,000 mg/kg that induced plant toxicity (Adriano, 1986). 

Cadmium concentrations ranged from 0.4JB to 51.9 mg/kg, most of which exceeded the 0.5 
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mg/kg level that caused low toxicity in the earthworm species Lumbricus rubellus (Hopkin, 

1989). 

Soil concentrations of chromium ranged from 0.72B to 54.6 mg/kg, some of which exceed the 10 

mg/kg that caused mortality in the earthworm species Pheretima pesthuma (Hopkin, 1989). 

Copper concentrations ranged from 0.39JB to 348 mg/kg, some of which were below the 50 

mg/kg level that interfered with the reproduction activity of the earthworm species 

‘Allolobuphora caliginosa (Hopkin, 1989). The phytoxicity of lead is low compared with other 

trace elements such as cadmium, copper, nickel, and arsenic (Adriano, 1986). The 

concentrations of lead ranged from 2 to 1,710 mg/kg which cannot be evaluated because a 

specific toxicity level for lead was not found. Mercury concentrations ranged from 0.02B to 3.9 

mg/kg, some of which exceeded the 0.79 mg/kg level that was toxic to the earthworm 

Octochaetus pattoni (USDI, 1987). Nickel concentrations ranged from 1.7B to 79.4 mg/kg, 

some of which exceeded the 17 mgikg that caused low toxicity to the earthworm species 

Lumbricus rubellus (Hopkin, 1989). Finally, zinc concentrations ranged from ,1.6 to 16,600 

mg/kg, some of which exceeded the 450 mg/kg causing plant toxicity (Adriano, 1986). 

5.5 PhvsicaUChemical Characteristics 

Table 5-13 contains values for bioconcentration factors, water solubility, organic carbon 

partition coefficient, and vapor pressure for the contaminants identified in the sediments, 

surface water and surface soil samples. Information from this table was used in the risk 

characterization to assess the fate and transport of the constituents and the potential risks to 

the environmental receptors. The following paragraphs discuss the significance of each 

parameter included in the table. 

Bioconcentration factors (BCF) measure the tendency for a chemical to partition from the 

water column or sediment and concentrate in aquatic organisms. This factor is important for 

ecological receptors because chemicals with high bioconcentration factors could accumulate in 

lower-order species and subsequently accumulate to toxic levels in higher-order species that 

consume the lower-order species. Bioconcentration factors among the metals range from 19 

for beryllium to 350,000 for manganese, and 1.17 for vinyl chloride to 100,000 for PCB-1260 

among the organics. The pesticides have the highest potential to concentrate in the fish or 

crab tissue. Published BCF data were not available for some of the COCs at OU No. 2. 
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Water solubility is important in the ecological environment because it measures the tendency 

for a chemical to remain dissolved in the water column, partition to soil or sediment, or 

bioconcentrate in aquatic organisms. Chemicals with high water solubilities tend to be more 

bioavailable to aquatic organisms. However, they will not significantly bioconcentrate in the 

organisms. On the other hand, chemicals with a low water solubility will remain bound to the 

sediment and soils but may bioconcentrate in organisms to a significant degree. Water 

solubility for metals is not applicable because they are practically insoluble in water. The 

water solubility of the organics ranged from less than 0.01 mg/l for the PAHs to 83,000 mg/l for 

phenol. 

The organic carbon partition coeffkient (Hoc) measures the tendency for a chemical to 

partition between. soil or sediment particles containing organic carbon and water. This 

coeffkient is important in the ecological environment because it determines how strongly an 

organic chemical will be bound to the organics in the sediments. The Koc is highest for the 

pesticides (4 x 106 ml/g) and lowest for phenol (14.2 ml/g). Koc values are not applicable for 

metals. 

The vapor pressure measures the tendency for a chemical to partition into air. This parameter 

is important for the ecological environment because it can be used to determine the 

concentrations of the constituents in air. The vapor pressure is highest for vinyl chloride 

(3,000 mm Hg). Other contaminants with significant vapor pressure values include benzene 

(95 mm Hg), carbon disulfide (360 mm Hg), and 1,2dichloroethane (79 mm Hg). The vapor 

pressure for the most other contaminants of concern are low or negligible. 
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TABLE&l 

OPERABLETJNITNO.2 
SURFACEWATERDATASUMMARY-WALLACECREEK 

FREQUENCYANDRANGEOFDETECTION 
COMPAREDTONORTHCAROLINAANDREGIONNFRESHWATERSURFACEWATERSCREENINGVALUES 

REMEDIALINVE&J?IGATIONCTO-O133 
MCBCAMPLEJEUNE.NORTHCAROLINA 

Surface Water ARARs I Contaminant 
Frequency/Range I Comparison to ARARs 

Region IV (2) 
Screening Values 

No. of 
Positive 

Detects above 
NCWQS 

No. of 
Positive 
Detects/ 
No. of 

Samples 

No. of Positive 
Detects above 

Screening Values 

Acute 1 Chronic 

Range of 
Positive 

Detections 
North Carolina 

(NCWQS, (1) Acute I chronic Analyte 

N*’ Inorganics: (ug/l) 
Aluminum (pH 6.3. - 9.0) 

Arsenic 

48OJ-1350 Not Established Not Established Not Established 25128 

50 69 36 1128 3.7%3.7B 

Not Established Not Established Not Established 6128 16JB-22.6B NA NA NA 

5.0 43 9.3 2128 3.2JB-17.4J 112 o/2 l/2 

Barium 

Cadmium (4) 

Chromium (VI) 20 (Total) 1,100 50 l/28 4.9B-4.9B O/l O/l O/l 

3 2.9 2.9 6128 3B-209 516 616 616 Capper(4) 

Iron Not Established Not Established Not Established 28128 477~1,050 NA NA NA 

25 140 5.6 9128 1.2B-10.4 o/9 o/9 l/9 Lead(J) 

Manganese Not Established Not Established Not Established 26128 &WB-25J NA NA NA 

0.025 2.1 0.025 3128 0.24B-0.52 313 o/3 313 Mercury(4) 

Notes: (1) NCWQS - North Carolina Water Quality Standard for Saltwater Aquatic Life 
(2) US. EPA Region IV Freshwater Surface Water Screening Value for Hazardous Waste Sites 
(3) NA - Not Applicable 
(4) Hardness Dependent (Based on 50 mg/l CaCOs) 
(5) Designated Swamp Areas - Waters may have a pH as low as 4.3 and dissolved oxygen less than 5.0 mg/l ifdue to natural conditions. 
(6) An instantaneous reading may be as low as 4.0 mg/l, but the daily average must be 5.0 mg/l. 



TABLE 6-l (cont.) 

OPERABLE UNIT NO. 2 
SURFACE WATER DATA SUMMARY - WALLACE CREEK 

FREQUENCY AND RANGE OF DETECTION 
COMPARED TO NORTH CAROLINA AND REGION IV FRESHWATER SURFACE WATER SCREENING VALUES 

REMEDIAL INVESTIGATION CT04133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Surface Water ARARs I Contaminant 
FrequencylRange Comparison to ARARs I 

No. of 
No. of Positive 
Detects above 

Positive 
Detects above 

NCWQS 

Range of 
Positive 

Detections Analy-te 
North Carolina 

(NCWQS) (1) 

Gckel@) I 8.3 75 -~--I-- 8.3 I 4l28 I 102-1,380 414 1 4/4 1 4/4 1 

Silver@) I 0.1 I 2.3 I 0.23 I l/28 I 2.6B-2.6B 

1.9JB-33JB Not Established Not Established 9128 

95 86 10128 

ranadium 

!inc@) 

1rganics: (ug/l) 
1,2-Dichloroethene 

Tetrachloroethene 

Not Established 

86 

Not Established 

Not Established 

7.3B-111 

Not Established Not Established I 13128 W-85 

lJ-4J 1,020 45 3128 

370 37 4128 15-35 Toluene 

Trichloroethene 

Not Established 

Not Established 35-98 Not Established Not Established 12128 

Not Established Not Established 1128 tw6J NA I NA I NA I 

Not Established Not Established I I NA 0.15-6.8 

Not Established 1 6.5-8.5 I NA 3.9-6.8 

Notes: (1) NCWQS - North Carolina Water Quality Standard for Saltwater Aquatic Life 
(2) U.S. EPA Region IV Freshwater Surface Water Screening Value for Hazardous Waste Sites 
(3) NA - Not Applicable 
(4) Hardness Dependent (Based on 50 mg/l CaCOs) 
(5) An instantaneous reading may be as low as 4.0 mg/l, but the daily average must be 5.0 mg/l. 



TABLE S-2 

OPERABLE UNIT NO. 2 
SURFACE WATER DATA SUMMARY - BEAR HEAD CREEK 

FREQUENCY AND RANGE OF DETECTION 
COMPARED TO NORTH CAROLINA AND REGION IV FRESHWATER SURFACE WATER SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUd-E, NORTH CAROLINA 

Contaminant 
Surface Water ARARs Frequency/Range Comparison to ARARs 

No. of No. of Positive 
Region IV (2) Positive No. of Detects above 

Screening Values Detects/ Range of Positive 
North Carolina . No.of Positive 

Screening Values 
Detects above 

Analyte (NCWQS) (1) Acute chronic Samples Detections NCWQS Acute Chronic 

Inorganics: (pg/l) 

Aluminum (pH 6.5-9.0) Not Established Not Established Not Established 10114 334-2,700 NA (3) NA ‘NA 

F” Barium Not Established Not Established Not Established 14J14 13&B-36B NA NA NA 
g 

Chromium (VI) 20 (Total) 1,100 50 3114 4.4B-8B o/3 o/3 o/3 

Copper (4) 3 2.9 2.9 3114 4B-55.8 l/3 l/3 l/3 

Iron Not Established Not Established Not Established 14l14 SOL6,200 NA NA NA 

Lead (4) 25 140 5.6 10114 l.!%B-8.2 o/10 O/10 2110 

Manganese Not Established Not Established Not Established 1#14 6.2B-65 NA NA NA 

Mercury (4) 0.025 2.1 0.025 2114 0.05-0.34 212 o/2 212 

Nickel (4) 8.3 75 8.3 2114 &J-244 112 l/2 l/2 

Notes: (1) NCWQS - North Carolina Water Quality Standard for Saltwater Aquatic Life 
(2) U.S. EPA Region IV Freshwater Surface Water Screening Value for Hazardous Waste Sites 
(3) NA - Not Applicable 
(4) Hardness Dependent (Based on 50 mg/l CaCOa) 
(5) An instantaneous reading may be as low as 4.0 mg/l, but the daily average must be 5.0 mgfl. 



TABLE 5-2 (cont.) 

OPERABLE UNIT NO. 2 
SURFACE WATER DATA SUMMARY - BEAR HEAD CREEK 

FREQUENCY AND RANGE OFDETECTION 
COMPARED TO NORTH CAROLINA AND REGION IV FRESHWATER SURFACE WATER SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Surface Water AR&is 

I 

Contaminant 
Frequency/Range 

I 

comparison to ARARS 

North Carolina 
(NCWQS) (1) 

0.1 

Region IV (2) 
Screening Values 

Acute chronic 

2.3 0.23 

No. of 
Positive 
Detects/ Range of 

_ No.of Positive 
Samples Detections 

2114 2.1B-3.6B 

No. of 
Positive 

Detects above 
NCWQS 

No. of Positive 
Detects above 

Screening Values 

Analyte 

Silver (4) 

Vanadium 1 Not Established 1 Not Established 1 Not Established 1 3/14 1 2JB-3JB 

Zinc (4) I 86 I 95 I 86 I 3114 I 6.2B-30.7 

Other Parameters: 
Dissolved Oxygen (mg/lI I 5.0 (6) I Not Established Not Established I I NA I 0.3-6.34 

pH (S.U.) I 6.8-8.5 Not Established 6.5-8.5 I NA 6.2-6.8 

Notes: (1) NCWQS - North Carolina Water Quality Standard for Saltwater Aquatic Life 
(2) U.S. EPA Region IV Freshwater Surface.Water Screening Value for Hazardous Waste Sites 
(3) NA - Not Applicable 
(4) Hardness Dependent (Based on 50 mg/l CaCOs) 
(6) An instantaneous reading may be as low as 4.0 mg/l, but the daily average must be 5.0 mg/l. 

212 

NA 

o/3 

2 

8 

Acute I Chronic 

II2 1 212 

NA 1 NA 

0/3 o/3 --I-- NA NA 

NA I ~4 



TABLE 53 

OPERABLE UNIT NO. 2 
SURFACE WATER DATA SUMMARY - RAVINE 

FREQUENCY AND RANGE OF DETECTION 
COMPARED TO NORTH CAROLINA AND REGION IV FRESHWATER SURFACE WATER SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant 
Surface Water ARARs Frequency/Range Comparison to ARARs 

I I I 

Analyte 

norganics: (I,@) 

Aluminum (pH 6.5-9.0) 

Arsenic 

Barium 

Cadmium (4) 

Chromium 

Copper (4) 

Iron 

Lead (4) 

Manganese Not Established 

Silver (4) 

Vanadium 

zinc (4) 

North Carolina 
(NCWQS) (1) 

Region IV (2) 
Screening Values 

Acute chronic 

No. of No. of Positive 
Positive No. of Detects above 
Detects/ Range of Positive 

No. of Positive Detects above 
Screening Values 

Samples Detections NCWQS Acute Chronic 

Not Established 750 87 616 119B-613 NA (3) O/6 616 

50 360 90 316 2.2B-10.5 o/3 o/3 o/3 

Not Established Not Established Not Established 616 37.1JB- NA NA NA 
91B 

2.0 1.79 0.66 216 3.7JB- 212 212 212 
4.3JB 

50 16 11 216 4.2B-6.5B o/2 o/2 o/2 

7 9.22 6.54 616 4.7B-9JB 4f6 O/6 4/6 

1,000 NA 1,000 616 1275-9600 216 NA 216 

33.78 1.32 616 1.9B-12.2 O/6 O/6 616 

0.06 

Not Established 

50 

Not Established Not Established 616 38.65397 NA NA NA 

1.23 0.012 316 2.9B-67.6 313 313 313 

Not Established Not Established l/6 6.2B-6.2B NA NA NA 

65.04 58.91 616 72.7-495 616 616 616 

Notes: (1) NCWQS - North Carolina Water Quality Standard for Freshwater Aquatic Life 
(2) U.S. EPA Region IV Freshwater Surface Water Screening Value for Hazardous Waste Sites 
(3) NA - Not Applicable 
(4) Hardness Dependent (Based on 50 mg/l CaC03) 



TABLE 5-4 

r 

OPERABLE UNIT NO. 2 
WALLACE CREEK: SURFACE WATER CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Concentration North Region IV Screening Values (2) 
Parameter Sample Number in the Sample Carolina 

NCWQS (1) ACUTE CHRONIC 

Inorganics: (ug/l> 

Cadmium 6-WC07-SW-312M 17.45 5 43 9.3 

Copper 6-WC03-SW-312M 129 3 2.9 2.9 

6-WC05SW-06B 5.5B 3 2.9 2.9 

6-WC05SW-06M 3B 3 2.9 2.9 

6-WC05SW-312M 43.8 3 2.9 2.9 

6-WClO-SW-312M 66 3 2.9 2.9 

6-WCll-SW-312M 209 3 2.9 2.9 

Lead 6-WC03-SW-312M 10.4 25 140 5.6 

Mercury 6-WC03-SW-312M 0.52 0.025 2.1 0.025 

6-WC05-SW-312M 0.24B 0.025 2.1 0.025 

6-WCll-SW-312M 0.52 0.025 2.1 0.025 

Nickel 6-WC03-SW-312M 1,380 8.3 75 8.3 

6-WC05-SW-312M 177 8.3 75 8.3 

6-WClO-SW-312M 102 8.3 75 8.3 

6-WCll-SW-312M 213 8.3 75 8.3 

Silver 6-WC05-SW-312M 2.6B 0.1 2.3 0.23 

Zinc 6-WC03-SW-312M 111 86 95 86 

6-WCll-SW-312M 95.1 86 95 86 

Dissolved 6-WC07-SW/SD-B (3) 0.2 5.0* NA NA 
Oxygen hg/l) 

6-WCOS-SW/SD-B 0.15 5.0* NA NA 

6-WCOS-SW/SD-S (5) 2.26 5.0* NA NA 

6-WCOS-SW/SD-B 0.15 5.0* NA NA 

(1) NCWQS - North Carolina Water Quality Standard for Saltwater Aquatic Life 
,/.-$2, U.S. EPA R egion IV Freshwater Surface Water Screening Value For Hazardous Waste Sites 

.3) Sample Numbers with a”-B” indicates the sample was measured from the bottom in the middle of the creek 
(4) Sample Numbers with a “-BB” indicates the sample was measured from the bottom of the bank of the creek 
(5) Sample Numbers with a “-S” indicates the sample was measured from the surface in the middle of the creek 
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/ TABLE 5-4 (cont.) 

,P-l 6-WCGA-BN-B 6.3 

I 6-WCSA-BN-S 6.3 

North Region IV Screening Values (2) 
Parameter Sample Number Concentration 

in the Sample Carolina 
NCWQS (1) ACUTE CHRONIC 

I Dissolved 1 6-WClO-SW/SD-BB(4) 3.0 5.0* NA NA 

I Oxygen (mg/l) 
(Cont.) I 

I 1 6-WClO-SW/SD-S 1 3.2 5.0* NA NA 

I I 6-WClO-SW/SD-B I 0.15 5.0* NA NA 

I 1 6-WCll-SW/SD-B 1 2.2 5.0* NA NA 

I 1 6-WCll-SW/SD-S 1 3.2 5.0* NA NA 

I 1 6-WCll-SW/SD-BB 1 0.3 5.0* NA NA 

I I 6-WCSA-BN-B I 0.13 5.0* NA NA 

I I 6-WCllA-BN-B I 0.15 5.0* NA NA 

1 pH (S.U.) I 6-WCGA-BN-S I 6.3 6.8 - 8.5 NA 6.5 - 8.5 

6.8 - 8.5 NA 6.5 - 8.5 

6.8 - 8.5 NA 6.5 - 8.5 

I I 6-WCllA-BN-S I 6.3 6.8 - 8.5 NA 6.5 - 8.5 

I 1 6-WCOl-SW/SD-B 1 3.9 6.8 - 8.5 NA 6.5 - 8.5 

I 1 6-WCOS-SW/SD-S 1 6.3 6.8 - 8.5 NA 6.5 - 8.5 

I 1 6-WC03-SW/SD-B 1 6.3 6.8 - 8.5 NA 6.5 - 8.5 

I mm1 6-WC04-SW/SD-S I 6.6 6.8 - 8.5 NA 6.5 - 8.5 

I 1 6-WC05-SW/SD-B 1 6.5 6.8 - 8.5 NA 6.5 - 8.5 

6-WCOB-SW/SD-S 6.5 6.8 - 8.5 NA 6.5 - 8.5 

6-WCOG-SW/SD-S 6.7 6.8 - 8.5 NA 6.5 - 8.5 

I 1 6-WC07-SW/SD-BB 1 6.0 6.8 - 8.5 NA 6.5 - 8.5 

I 7 6-WCOS-SW/SD-BB 1 6.2 6.8 - 8.5 NA 6.5 - 8.5 

I 1 6-WCOS-SW/SD-S 1 6.1 6.8 - 8.5 NA 6.5 - 8.5 

I I 6-WCOS-SW/SD-BB 1 6.1 6.8 - 8.5 NA 6.5 - 8.5 

(1) NCWQS - NorthC aro 1 ina Water Quality Standard for Saltwater Aquatic Life 
k”“(2) US. EPA Region IV Freshwater Surface Water Screening Value For Hazardous Waste Sites 

3) Sample Numbers with a”-B” indicates the sample was measured from the bottom in the middle of the creek 
(4) Sample Numbers with a “-BB”indicates the sample was measured from the bottom of the bank of the creek 
(5) Sample Numbers with a “S’ indicates the sample was measured from the surface in the middle of the creek 
* An instantaneous reading may be as low as 4.0 mg/i; however, the daily average must be at least 5.0 mg/l. 

5-28 

OPERABLZ UNIT NO. 2 
WALLACE CREEK: SURFACE WATER CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 



TABLE 5-4 (cont.) 

OPERABLE UNIT NO. 2 
WALLACE CREEK: SURFACE WATER CRITERLA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Parameter Sample Number Concentration North Region IV Screening Values (2) 

in the Sample Carolina - 
NCWQS (1) ACUTE CHRONIC 

6-WCOS-SW/SD-S 6.1 6.8 - 8.5 NA 6.5 - 8.5 

6-WC lo-SW/SD-BB 6.3 6.8-8.5 NA 6.5 - 8.5 

6-wC10-SW/SD-S 6.3 6.8 - 8.5 NA 6.5 - 8.5 

6-WCll-SW/SD-BB 6.1 6.8 - 8.5 NA 6.5 - 8.5 

6-WCll-SW/SD-S 6.3 6.8 - 8.5 NA 6.5 - 8.5 

(1) NCWQS-NorthC aro 1 ina Water Quality Standard for Saltwater Aquatic Life 
(2) U.S. EPA Region IV Freshwater Surface Water Screening Value For Hazardous Waste Sites 
(3) Sample Numbers with a”-B“ indicates the sample was measured from the bottom in the middle of the creek 
(4) Sample Numbers with a “-BB” indicates the sample was measured from the bottom of the bank of the creek 
(5) Sample Numbers with a “-S” indicates the sample was measured from the surface in the middle of the creek 
* An instantaneous reading may be as low as 4.0 mg/l; however, the daily average must be at least 5.0 mg/l. 
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TABLE 5-5 

OPERABLE UNIT NO. 2 
BEAR HEAD CREEK: SURFACE WATER CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

North Region IV Screening Values (2) 
Parameter Sample Number Concentration 

in the Sample Carolina 1 
NCWQS (1) ACUTE CHRONIC 

Inorganics: (ug/l) 

Zapper 6-BH07-SW-312M 55.8 3 2.9 2.9 

Lead 6-BH03-SW-06M 5.9 25 140 5.6 

6-BH05-SW-06M 8.2 25 140 5.6 

Mercury 6-BH05SW-06M 0.05B 0.025 2.1 0.025 

6-BH07-SW-312M 0.34 0.025 2.1 0.025 

Nickel 6-BH07-SW-312M 244 8.3 75 8.3 

Silver 6-BH07-SW-06B 3.6B 0.1 2.3 0.23 

6-BH07-SW-06M 2.1B 0.1 2.3 0.23 

Dissolved Oxygen 6-BH07-SW/SD-B(s) 0.3 5.0” NA ‘NA 
:mgn) 

6-BH07-SW/SD-S (4) 3.15 5.0” NA NA 

pH (S.U.) 6-BH02-SW/SD-B 6.5 6.8 - 8.5 NA 6.5 - 8.5 

6-BH03-SW/SD-B 6.5 6.8 - 8.5 NA 6.5 - 8.5 

6-BHOG-SW/SD-B 6.6 6.8 - 8.5 NA 6.5 - 8.5 

6-BH07-SW/SD-B 6.6 6.8 - 8.5 NA 6.5 - 8.5 

6-BH07-SW/SD-S 6.2 6.8 - 8.5 NA 6.5 - 8.5 

6-BHBA-BN-B 5.5 6.8 - 8.5 NA 6.5 - 8.5 

6-BHGA-BN-S 6.3 6.8 - 8.5 NA 6.5 - 8.5 

6-BH4A-FS-B 6.4 6.8 - 8.5 NA 6.5 - 8.5 

(1) NCWQS- North C aro 1 ina Water Quality Standard for Saltwater Aquatic Life 
(2) U. S. EPA Region IV Freshwater Surface Water Screening Value For Hazardous Waste Sites 
(3) Sample Numbers with”-8” indicate the sample was measured at the bottom in the middle of the creek 
(4) Sample Numbers with “-S” indicate the sample was measured at the surface in the middle of the creek 
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TABLE 5-6 

OPERABLE UNIT NO. 2 
RAVINE: SURFACE WATER CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CT04133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV Screening Values 
Concentration North 

Parameter Sample Number Carolina 
(2) 

in the Sample NCWQS (1) 
ACUTE CHRONIC 

Inorganics: (ug/I) 

Aluminum 6-RV2-SW-06 613 NA 750 87 

6-RV3-SW-06 119B NA 750 87 

6-RV5-SW-06 148B NA 750 87 

6-RV6-SW-06 612 NA 750 87 

6-RV?-SW-06 279 NA 750 87 

6-RV8-SW-06 487 NA 750 87 

Cadmium 6-RV2-SW-06 3.7JB 2 1.79 0.66 

6-RV5-SW-06 4.3JB 2 1.79 0.66 

Copper 6-RV2-SW-06 9JB 7 9.22 6.54 

6-RV5-SW-06 9JB 7 9.22 6.54 

6-RV?-SW-06 7.5B 7 9.22 6.54 

6-RV8-SW-06 7.2B 7 9.22 6.54 

Iron 6-RV7SW-06 1,910 1,000 NA 1,000 

6-RV8-SW-06 9,600 1,000 NA 1,000 

Lead 6-RV2-SW-06 6.1 25 33.78 1.32 

6-RV3-SW-06 1.9B 25 33.78 1.32 

6-RV5-SW-06 4.8 25 33.78 1.32 

6-RV6-SW-06 8 25 33.78 1.32 

6-RV7-SW-06 2.8B 25 33.78 1.32 

6-RV8-SW-06 12.2 25 33.78 1.32 

Silver 6-RV3-SW-06 3.6B 0.06 1.23 0.012 

6-RV6-SW-06 67.6 0.06 1.23 0.012 

6-RV8-SW-06 2.9B 0.06 1.23 0.012 

;- (1) NCWQS - North Carolina Water Quality Standard for Freshwater Aquatic Life 
(2) U. S. EPA Region IV Freshwater Surface Water Screening Value For Hazardous Waste Sites 
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TABLE 6-6 (cont.) 

OPERABLE UNIT NO. 2 
RAVINE: SURFACE WATER CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Parameter 

Zinc 

Sample Number 

6-RV2-SW-06 

6-RV3-SW-06 

6-RV5-SW-06 

6-RV6-SW-06 

6-RV7-SW-06 

6-RV8-SW-06 

Concentration 
in the Sample 

452 

113 

374 50 I 65.04 I 58.91 

495 

248 

72.7 50 I 65.04 I 58.91 

North 
Carolina 

NCWQS (1 

50 65.04 58.91 

50 65.04 58.91 

50 65.04 58.91 

50 65.04 58.91 

(1) NCWQS - North Carolina Water Quality Standard for Freshwater Aquatic Life 
(2) U. S. EPA Region IV Freshwater Surface Water Screening Value For Hazardous Waste Sites 
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Analyte 

norganics: (mgkg) P Aluminum 

I Arsenic 

B TA. 6-7 

OPERABLE UNITNO. 2 
SEDIMENTDATA SUMMARY-WALLACE CREEK 

FREQUENCY AND RANGE OFDETECTION 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV 
Sediment Screening Value 

ER-L(l) ER-M(2) 

Contaminant Comparison to 
Frequency/Range Screening Values 

No. of 
Positive No. of No. of 
Detects/ Range of Positive Positive 
No. of Positive Detects above Detects above 

Samples Detections ER-L ER-M 

Not Established Not Established 33133 539-25,400 NA (3) NA 

33 85 15/33 lB-10.2 0115 0115 

Not Established Not Established 30133 2.5JB-110 NA NA 

Not Established Not Established 13133 O.O7B-0.78B NA NA 

80 145 27133 1.2B-28.5 O/27 O/27 

70 390 25133 0.43JB- 2125 l/25 
53,200 

Not Established Not Established 33133 390-14,600 NA NA 

35 110 33133 1.5-314J 9133 2133 

Not Established Not Established 32133 3.1-50.2 NA NA 

30 50 5133 2.‘7JB-10.7JB o/5 o/5 

1 2.2 l/33 7.3-7.3 l/l l/l 

Not Established Not Established 26133 0.82JB-45.5J NA NA 

120 270 19133 6.2-926 4119 2119 

Notes: (1) ER-L - Effects Range - Low 
(2) ER-M - Effects Range - Median 
(3) NA - Not Applicable 
(4) Total PCBs 



4 TABL” -, 7 (Cont.) 

OPERABLE; UNIT NO. 2 
> 

SEDIMENT DATA SUMMARY-WALLACE CREEK 
FREQUENCY AND RANGE OFDETECTION 

COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV Contaminant Comparison to 
Sediment Screening Value Frequency/Range Screening Values 

No. of 
Positive No. of No. of 
Detects/ Range of Positive Positive 
No. of Positive Detects above Detects above 

Analyte ER-L(1) ER-M(2) Samples Detections ER-L ER-M 

Crganics: @g/kg) 

4’,4’-DDE 2 15 14/33 5.9-83 14114 11114 

4’,4’-DDD 2 20 15133 7.4J-200J 15/x 12115 

4’,4’-DDT 1 7 3133 2OOJ-1,200J 313 313 

F” 
iif 

Die&in 0.02 8 1133 4.85-4.&T l/l O/l 

PCB-1260 50 (4) 400 (4) 14J33 31J-2,lOOJ 12114 6114 

1,2-Dichloroethene Not Established Not Established l/33 315-315 NA NA 

Toluene Not Established Not Established 2133 4J-5J NA NA 

Total Xylenes Not Established Not Established 3133 26-120J NA NA 

Trichloroethene Not Established Not Established 2/33 75-23 NA NA 

Phenol Not Established Not Established 2133 12OJ-19OJ NA NA 

Benzo(a)anthracene 230 1,600 4133 675-2105 o/4 o/4 

Benzo (a) pyrene 400 2,500 6133 63J-1,600 316 O/6 

Benzo (b) fluoranthene Not Established Not Established 6133 9&I-420J NA NA 

Benzo (k) fluoranthene Not Established Not Established 2133 675-1405 NA NA 

Carbon Distide Not Established Not Established 5133 w-24J NA NA 

Notes: (1) ER-L - Effects Range - Low 
(2) ER-M - Effects Range - Median 
(3) NA - Not Applicable 
(4) Total PCBs 



TABL’ 
I 

(Cont.) 

OPERABLr; UNIT NO. 2 
SEDIMENTDATA SUMMARY-WALLACE CREEK 

FREQUENCY AND RANGE OFDETECTION 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

.REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE. NORTH CAROLINA 

Analyte 

1 Chrysene 

I Fluoranthene 

I Phenanthrene 

Region IV 
Sediment Screening Value 

ER-L(1) 

400 

600 

225 

350 

Notes: (1) ER-L - Effects Range - Low 
(2) ER-M - Effects Range - Median 
(3) NA - Not Applicable 
(4) Total PCBs 

ER-M(2) 

2,800 

3,600 

1,380 

2,200 

Contaminant 
Frequency/Range 

No. of 
Positive 
Detects/ 
No. of 

Samples 

Range of 
Positive 

Detections 

3133 74J-230J 

11133 94576OJ 

l/33 765-765 

12133 95J-81OJ 

Comparison to 
Screening Values 

No. of No. of 
Positive Positive 

Detects above Detects above 
ER-L ER-M 

o/3 

1111 

O/l 

2112 

o/3 

0111 

O/l 

0112 

. . 

> 



TX B , 5-8 

OPERABLE UNITNO. 2 
SEDIMENT DATA SUMMARY - BEAR HEAD CREEK 

FREQUENCY AND RANGE OFDETECTION 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-6133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Analyte 

I Arsenic 

I Barium 

I Beryllium 

Lead 

Selenium 

Vanadium 

Zinc 

.I 

1 

1 

1 

1 

I 

I 

1 

Region IV 
Sediment Screening Value 

ER-L(l) ER-M(2) 

Contaminant Comparison to 
Frequency/Range Screening Values 

No. of 
Positive No. of No. of 
Detects/ Range of Positive Positive 
No. of Positive Detects above Detects above 

Samples Detections ER-L ER-M 

Not Established Not Established 20120 465-22,100 NA(3) NA 

33 85 8120 0.54B-6.1JB Oh3 O/8 

Not Established Not Established 16i20 7.7JB-40.4B NA NA 

Not Established Not Established 9120 O.l3B-0.97B NA NA 

5 9 11120 0.54JB-4.7JB 0111 o/11 

80 145 18/20 2.3B-16.4B O/18 O/18 

70 390 13120 l.WB-28.1B O/l3 0113 

Yet Established Not Established 20120 442-17,100 NA NA 

35 110 20120 2.5-70.4J 5120 O/20 

Yet Established Not Established 20120 3.85-48.6 NA NA 

Yet Established Not Established l/20 2.9-2.9 NA NA 

got Established Not Established 20120 1.5JB-54.1B NA NA 

120 270 15120 6.4B-82.4 0115 o/15 

Notes: (1) ER-L - Effects Range - Low 
(2) ER-M - Effects Range - Median 
(3) NA - Not Applicable 
(4) Total PCBs 



TABL?- -. (Cont.) 
P 

OPERABLE UNIT NO. 2 
SEDIMENT DATA SUMMARY - BEAR HEAD CREEK 

FREQUENCY AND RANGE OF DETECTION 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV 
Sediment Screening Value 

Analyte ER-L(l) ER-M(2) 

hganics: (&kg) 

4’,4’-DDE 2 15 

4’,4’-DDD 2 20 

4’,4’-DDT 1 7 

PCB-1260 50 (4) 400 (4) 

Benzene Not Established Not Established 

Ethylbenzene Not Established Not Established 

Tetrachloroethane Not Established Not Established 

Trichloroethane Not Established Not Established 

Total Xylenes Not Established Not Established 

Benzo (b) fluoranthene Not Established Not Established 

Benzo (a) pyrene 400 2,500 

Indeno (1,2,3-CD) pyrene Not Established Not Established 

Pyrene 350 2,200 

Notes: (1) ER-L - Effects Range - Low 
(2) ER-M - Effects Range - Median 
(3) NA - Not Applicable 
(4) Total PCBs 

Contaminant Comparison to 
Frequency/Range Screening Values 

No. of 
Positive No. of No. of 
Detects/ Range of Positive Positive 

No. of Positive Detects above Detects above 
Samples Detections ER-L ER-M 

11120 5.7-68 11111 g/11 

10120 B.&I-220J IO/IO 7110 

8120 6.65-385 818 618 

10120 51-370J 10110 0110 

l/20 5J-55 NA NA 

l/20 575-575 NA NA 

l/20 35-35 NA NA 

2120 55-150 NA NA 

2120 35-380 NA NA 

1120 96J-96J NA NA 

6120 935-640 216 O/6 

1120 4OJ-40J NA NA 

2/20 6OJ-76J o/2 o/2 



TA’” 6-9 
7 

OPERABLE UNIT NO. 2 
SEDIMENT DATA SUMMARY - RAVINE 

FREQUENCY AND RANGE OF DETECTION 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV Contaminant 
Sediment Screening Value Frequency/Range 

Comparison to 
Screening Values 

Analyte 

Not Established Not Established I 11111 739-10,300 I NA@ 

[norganics: (mg/kg) 

Aluminum 

Arsenic 33 I 85 I 4111 1 0.618-4.3 1 o/4 

Not Established 1 Not Established 1 10111 1 2.9JB-61.5 1 NA NA Barium 

Beryllium Not Established 1 Not Established 1 4111 1 O.O6B-0.25B 1 NA NA 

Cadmium 5 9 9111 0.53JB-5.95 l/9 

80 145 6111 2B-17.7 O/6 

o/9 

O/6 Chromium 

Copper 70 390 11111 2.6JB-67.5 o/11 

Not Established Not Established 11111 420-7,590 NA 

o/11 

NA 

O/l 1 

NA 

Iron 

Lead 35 110 11111 2.1B-105J 2111 

Not Established Not Established 11111 3&J-288 NA Manganese 

Mercury 

Nickel 

0.15 1.3 9111 O.O3B-0.75 3111 

30 50 4lll 2.lB-7.7JB o/4 

o/9 

o/4 

0161 Silver 

Vanadium 

1 2.2 6111 0.56B-1.2B 116 

Not Established Not Established ll/ll 1.2B - 19 NA NA I 
Zinc -120 I 270 I Wll 1 20.3-408 1 4111 l/l1 ~-1 

Notes: (1) 
(2) 

ER-L - Effects Range - Low 

(3) 
ER-M - Effects Range - Median 
NA - Not Applicable 

(4) Total PCBs 



Analyte 

OPERABLE TJNIT NO. 2 
SEDIMENT DATA STJMMARY - RAVINE 

FREQUENCY AND RANGE OF DETECTION 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV 
Sediment Screening Value 

ER-L(1) ER-M(2) 

Contaminant Comparison to 
Frequency/Range Screening Values 

No. of 
Positive No. of No. of 
Detects/ Range of Positive Positive 
No. of Positive Detects above Detects abovt 

Samples Detections ER-L ER-M 

I- 

2 15 6111 235-1205 616 616 

2 20 6111 4.15-455 616 3t6 

1 7 8111 14J-210J 8/B BIB 

0.02 8 2111 8.15-435 212 212 

0.02 45 l/11 5.15-5.15 l/l O/l 

50(4) 400(4) 6111 295-3605 4J6 O/6 

150 650 l/11 2205-2205 l/l O/l 

85 960 l/11 480-480 l/l O/l 

230 1,600 3111 43J-1,100 l/3 o/3 

400 2,500 3111 7OJ-1,000 l/3 o/3 

Not Established Not Established 4/11 54J-1,200 NA NA 

Not Established Not Established 2111 575-680 NA NA 

Not Established Not Established l/11 440-440 NA NA 

400 2,800 3111 59J-1,100 l/3 o/3 

60 260 l/l1 835-835 l/l O/l 

Notes: (1) 
(2) 

ER-L - Effects Range - Low 

(3) 
ER-M - Effects Range - Median 
NA - Not Applicable 

(4) Total PCBs 



? 
TABL- -. (Cont.) 

OPERABLE UNIT. NO. 2 
SEDIMENT DATA SUMMARY - RAVINE 

FREQUENCY AND RANGE OFDETECTION 
COMPARED TO USEPA REGION IV SEDIMENT SCREENING VALUES 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Analyte 

2-Methylnapthalene 

Napthalene 

Phenanthrene 

Py-rene 

RegionlV 
Sediment Screening Value I 

Contaminant Comparison to 
Frequency/Range Screening Values 

ER-L(l) ER-M(2) 

No. of 
Positive 
Detects./ 

No. of 
Samples 

600 I 3,600 1 3111 1 84&1,5OOJ 1 113 I 013 

35 640 1111 2505-2505 l/l O/l 

Not Established Not Established 2/n 575-710 NA NA 

65 670 l/11 445-445 O/l O/l 

340 2,100 l/11 54J-54J O/l O/l 

225 1,380 3111 5OJ-1,600 l/3 l/3 

350 2,200 4/11 96J-2,100 l/4 o/4 

Notes: (1) 
(2) 

ER-L - Effects Range - Low 

(3) 
ER-M - Effects Range - Median 
NA - Not Applicable 

(4) Total PCBs 



TABLE 5-10 

OPERABLE UNIT NO. 2 
WALLACE CREEK: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV (1) 

Parameter Sample Number Concentration 
in the Sample NOAA ER-L NOAA ER-M 

Value Value 

Inorganics: (mgkg) 

Copper 6-WC03-SD-06M 53,200 70 390 

6-WC03-SD-612B 79.6 70 390 

Lead 6-WC03-SD-06M 3145 35 110 

6-WC06-SD-06B 70.9 35 110 

6-WC08-SD-06B 97 35 110 

6-WC08-SD-06M 44.1 35 110 

6-WCO&SD-612B 49.7 35 110 

6-WCO&SD-612M 156 35 110 

6-WC09-SD-06M 106 35 110 

6-WC09-SD-612M 37.4 35 110 

6-WClO-SD-06M 68.9 35 110 

Silver 6-WC03-SD-06M 7.3 1 2.2 

Zinc 6-WC03-SD-06M 926 120 270 

6-WC08-SD-612M 132. 120 270 

6-WC09-SD-06B 388 120 270 

6-WC09-SD-06M 137 120 270 

Organics: (ug/kg) 

4’,4’-DDE 6-WC06-SD-06B 255 2 15 

6-WC06-SD-612B 16J 2 15 

6-WC06-SD-612B 7.95 2 15 

6-WC07-SD-06B 485 2 15 

6-WC08-SD-06B 4’75 2 15 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 
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TABLE 5-10 (cont.) 

OPERABLE UNIT NO. 2 
WALLACE CREEK: SEDmENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV (1) 

Parameter Sample Number 
Concentration 
in the Sample NOAA ER-L NOAA ER-M 

Value Value 

6-WC08-SD-06M 18J 2 15 

6-WCOS-SD-612B 27.9 2 15 

6-WCOEbSD-612M 7.65 2 15 

6-WC09-SD-06B 5.9 2 15 

6-WC09-SD-06M 69 2 15 

6-WC09-SD-612M 83 2 15 

6-WClO-SD-06M 32 2 15 

6-WClO-SD-612M 34J 2 15 

6-WCll-SD-06M 255 2 15 

4’,4’-DDD 6-WCOl-SD-612D 16J 2 20 

6-WCO&SD-06B 805 2 20 

6-WC07-SD-612M 67 2 20 

6-WCOS-SD-06M 505 2 20 

6-WC08-SD-612M 2005 2 20 

6-WC08-SD-612B 235 2 20 

6-WC08-SD-612M 49 2 20 

6-WC09-SD-06B 7.4J 2 20 

6-WC09-SD-06M 805 2 20 

6-WC09-SD-612B 16J 2 20 

6-WC09-SD-612M 495 2 20 

6-WClO-SD-06M 44 2 20 

6-WClO-SD-612M 435 2 20 

6-WCll-SD-06B 355 2 20 

6-WCll-SD-06M 42J 2 20 

4’,4’-DDT 6-WC06-SD-06B 2005 1 7 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 
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TABLE 5-10 (cont.) 

OPERABLE UNIT NO. 2 
WALLACE CREEK: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV (1) 

Sample Number Concentration 
in the Sample Parameter 

NOAA ER-L NOAA ER-II 
Value Value 

\ 

* Dieldrin 

PCB-1260 6-WC04-SD-06M 1 760 -++G- 6-WC05-SD-06M 1 3305 

6-WC06-SD-06B 1,300J 

6-WCO6-SD-06M 4005 

50 400 

50 400 

6-WC07-SD-06M 1 2,000J 50 I 400 

6-WCO&SD-06B 3105 

6-WC08-SD-06M 2,lOoJ 

Benzo(a)pyrene 6-WC05-SD-06B 8505 

6-WC05-SD-612B 1600 

6-WC09-SD-612M 1 4805 

Flouranthene 6-WCOND-06B 1 7603 

Pyrene S-WCOS-SD-OSB 1 8105 

6-WC09-SD-06B 1 410J 350 I 2,200 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 
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TABLE 5-11 

OPERABLE UNIT NO. 2 
BEAR HEAD CREER: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Parameter Sample Number 

Inorganics: (mgkg) 

Lead 6-BH03-SD-06M 

I 6-BH03-SD-612M 

6-BH06-SD-06B 

6-BH07-SD-06B 

Organics: (q&g) 

4’,4’-DDE 

6-BH07-SD-06M 

6-BH02-SD-06M 

~ 6-BH03-SD-06M 

6-BH03-SD-612M 

6-BH04-SD-06B 

6-BH04-SD-06M 

6-BH05-SD-06M 

6-BH06-SD-06B 

I 6-BH06-SD-06M 

4’,4’-DDD 6-BH03-SD-06M 

6-BH03-SD-612M 

6-BH04-SD-06B 

6-BH04-SD-06M 

I 6-BH04-SD-612M 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 

Region IV (1) 
Concentration - 
in the Sample NOAA ER-L NOAA ER-M 

Value Value 

45.3 35 110 

46.1 35 110 

42 35 110 

49.2 35 110 

70.45 35 110 

5.7 2 15 

68 2 15 

22 2 15 

14 2 15 

415 2 15 

355 2 15 

535 2 15 

305 2 15 

32 2 15 

685 2 15 

24J 2 15 

25 2 20 

9.25 2 20 

8.4J 2 20 

42J 2 20 

1lJ 2 20 

5-44 



TABLE 5-11 (cont.) 

OPERABLE UNIT NO. 2 

/“@- 
BEAR HEAD CREER: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 

I- 

, 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV (1) 

Parameter Sample Number 
Concentration . 
in the Sample NOAA ER-L NOAA ER-M 

Value Value 

6-BH04-SD-612M 2203 2 20 

6-BH05SD-06B 265 2 20 

6-BH05-SD-06M 23 2 20 

6-BH06-SD-06B 375 2 20 

6-BH06-SD-06M 22J 2 20 

4’,4’-DDT 6-BH03-SD-06M 15 1 7 

6-BH03-SD-612M 6.6J 1 7 

6-BH04-SD-06B 16J 1 7 

6-BH04-SD-06M 9.4J 1 7 

6-BH04-SD-612M 385 1 7 

6-BH05-SD-06M 215 1 7 

6-BH06-SD-06B 145 1 7 

6-BH06-SD-06M 75 1 7 

PCB-1260 6-BH03-SD-06M 170 50 400 

6-BH03-SD-612M 160 50 400 

6:BH04-SD-06B 51 50 400 

6-BH04-SD-612B 2405 50 400 

6-BH04-SD-06M 1lOJ 50 400 

6-BH04-SD-612M 3705 50 400 

6-BH05-SD-06B 64J 50 400 

6-BH05-SD-06M 1lOJ 50 400 

6-BH06-SD-06B 1805 50 400 

6-BH06-SD-06M 69J 50 400 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 
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TABLE 5-11 (cont.) 

OPERABLE UNIT NO. 2 
BEAR HEAD CREEK: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE. NORTH CAROLINA 

Parameter 

Benzo(a)pyrene 

Region IV (1) 

Sample Number Concentration 1 
in the Sample NOAA ER-L NOAA ER-M 

Value Value 

6-BH03-SD-06B 4505 400 2,500 

6-BH03-SD-612B 640 400 2,500 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 
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TABLE 6-12 

OPERABLE UNIT NO. 2 
RAVINE: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Parameter Sample Number 

Inorganics: (mg/kg) 

Cadmium 

Lead 

Mercury 

Silver 

Zinc 

Organics: big/kg) 

4’,4’-DDE 

4’,4’-DDD 

6-RVl-SD-06 

6-RV3-SD-06 

6-RV8-SD-06 

6-RVl-SD-06 

6-RV2-SD-06 

6-RVS-SD-06 

6-RV8-SD-06 

6-RVl-SD-06 

6-RV6-SD-06 

6-RW-SD-612 

6-RV8-SD-06 

6-RV2-SD-06 

6-RV3-SD-612 

6-RV5-SD-06 

6-RV6-SD-06 

6-RV’7-SD-06 

6-RV7-SD-612 

6-RV2-SD-06 

6-RV4-SD-06 

6-RV4-SD-612 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 

Concentration 
in the Sample 

5.9 

62.3 

1055 

0.75 

0.23 

0.27 

1.2 

408 

204 

193 

142 

1205 

535 

445 

585 

375 

235 

455 

9.45 

4.15 

Region IV (1) 1 
NOAA ER-L NOAA ER-M 

Value Value 

5 

35 

35 

0.15 

0.15 

0.15 

1 

120 

120 

120 

120 

2 

2 

2 

2 

2 

2 

2 

2 

2 

9 

110 

110 

1.3 

1.3 

1.3 

2.2 

270 

270 

270 

270 

15 

15 

15 

15 

15 . 

15 

20 

20 

20 
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TABLE 5-12 (cont.) 

OPERABLE UNIT NO. 2 
RAVINE: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATLON CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Region IV (1) 

Parameter Sample Number Concentration r 
in the Sample NOAA ER-L NOAA ER-M 

Value Value 

6-RF%-SD-06 9J 2 20 

6-RV7-SD-06 365 2 20 

6-RV7-SD-612 34J 2 20 

4’,4’-DDD 6-RV2-SD-06 455 2 20 

6-RV4-SD-06 9.4J 2 20 

6-RV4-SD-612 4.15 2 20 

6-RV5-SD-06 9J 2 20 

6-RV7-SD-06 365 2 20 

6-RV7-SD-612 345 2 20 

4’,4’-DDT 6-RV2-SD-06 1305 1 7 

6-RV3-SD-06 2105 1 7 

6-RV3-SD-6 12 51 1 7 

6-RV4-SD-06 145 1 7 

6-RV5-SD-06 19J 1 7 

6-RV6-SD-06 1705 1 7 

‘6-RV7-SD-06 60J 1 7 

6-RV7-SD-612 19J 1 7 

Dieldrin 6-RVl-SD-07 435 0.02 8 

6-RV3-SD-612 8.15 0.02 8 

Endrin 6-RVl-SD-06 5.15 0.02 45 

PCB-1260 6-RVl-SD-06 3605 50 400 

6-RV2-SD-06 92J 50 400 

6-RV3-SD-06 19OJ 50 400 

6-RV5-SD-06 795 50 400 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 
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TABLE 5-12 (cont.) 

OPERABLE UNIT NO. 2 
RAVINE: SEDIMENT CRITERIA EXCEEDENCES 

BASELINE ECOLOGICAL RISK ASSESSMENT 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Parameter - Sample Number 

Acenapthene 
I  

I 6-RV2-SD-06 

Anthracene 6-RV2-SD-06 

Benzo(a)anthracene 6-RV2-SD-06 

Benzo(a)pyrene 

Chrysene 

6-RV2-SD-06 

6-RV2-SD-06 

I Dibenz(a,h)anthrace 
I 

6-RV2-SD-06 
ne 

Flouranthene 

Flourene 

6-RV2-SD-06 

6-RV2-SD-06 

Phenanthrene 

Py rene 

6-RV2-SD-06 

6-RV2-SD-06 

Region IV (1) 
Concentration 
in the Sample NOAA ER-L NOAA ER-M 

Value Value 

2205 150 650 

480 85 960 

1,100 230 1,600 

1,000 400 2,500 

1,100 400 2,800 

83 60 260 

1,500J 600 3,600 

2505 35 640 

1,600 225 1,380 

2,100 350 2,200 

(1) - Region IV Sediment Screening Values 
ER-L - Lower 10 percentile value 
ER-M - Median percentile value 
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TABLE 5-13 

OPERABLE UNIT NO. 2 
PHYSICAL/CHEMICAL CHARATERISTICS 

OF THE CONTAMINANTS OF CONCERN 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Aluminum 

BCF 
wkg) 

pm(c) 

Water 
Solubility 

(mgn) 

ND(a, b) 

Organic Carbon 
Partition 

Coefficient 
(ml/g)(a) 

ND 

Vapor 
Pressure 
(mm Hg) 

ND(a) 

~Arsenic 350(c) 

Barium N)(c) 

‘Beryllium 19(c) 

ND@, b) 

ND(a, b) 

NDb. b) 

ND 

ND 

ND 

(a. b) 

(a, b) 

(a, b) 

Chromium 1 190(c) 1 ND(a,b) 1 ND 1 (a, b) 

Copper 

Iron 

~ Lead 

) Manganese 

1 Mercury 

~ Nickel 

~ Selenium 

~ Silver 

Vanadium 

Zinc 

Benzene 

Carbon Disulfide 

Ethyl benzene 

1,2-Dichloroethane 

Tetrachloroethene 

Toluene 

Total Xylenes 

Trichloroethene 

Vinyl chloride 

23,000(c) 

pm(c) 

1700(c) 

350,000(c) 

ND@, b) 

ND@, b) 

ND(a, b) 

ND(a. b) 

ND 

ND 

ND 

ND 

(a, b) 

ND(a) 

(a, b) 

ND(a) 

I 86,000(c) 1 ND@, b) I ND I 0.002(c) 

I 110(c) I ND(a, b) I ND I (a, b) 

5,700(c) 

28(c) 

ND@ 

970(c) 

230(c) 

ND(c) 

37.w 

2.0(c) 

49(c) 

10.7(a) 

ND(a) 

17(c) 

1.17(a) 

NDh b) 

ND(a. b) 

NDh b) 

ND (d) 

ND 

ND 

(a, b) 

(a, b) 

ND(a) 

ND@ b) ND 

1,800(c) 83 

1,200(c) 54 

170(c) 1,100 

8,500(c) 59 

200(c) 364 

5350 300 

198(a) 240 

1,100(c) 126 

8,800(c) 57 

(a, b) 

95(c) 

360(c) 

9.6(c) 

79(c) 

19(c) 

28.1(c) 

10(a) 

69(c) 

3,000(c) 

(a) U.S. EPA, 1986 
(b) Negligible (less than 0.1) 
(c) SPHEM, 1986 
ND - No Data 
BCF - Bioconcentration Factors 
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TABLE 6-13 (cont.) 

OPERABLE UNIT NO. 2 
PHYSICAL/CHEMICAL CHARATERISTICS 

OF THE CONTAMINANTS OF CONCERN 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Endrin 

Dieldrin 

PCB-1260 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Anthracene 

Benzo(a) anthracene 

Benzo(a)pyrene 

Benz0 01~1 fluoranthene 

BCF 
w&g) 

16,000(c) 

6,800(c) 

100,000 

51,000 

ND 

54,000 

9,200(c) 

ND 

83,000(c) 

ND 

Water 
Solubility 

(mg/l) 

0.23(c) 

0.2(c) 

(a, b) 

(a, b) 

0.1 (a) 

(a, b) 

(a, b) 

(a, b) 

(a,b) 

(a, b) 

Organic/Carbon 
Partition 

Coefficient 
(ml/g)(a) 

ND 

1,700 

530,000 

4,000,000 

800,000 

200,000 

14,000 

1,000,000 

200,000 

550,000 

Vapor 
Pressure 
(mm Hg) 

(a, b) 

(a, b) 

(a. b) 

(a, b) 

(a, b) 

(a, b) 

(a, b) 

(a, I.4 

(a, b) 

(b, cl 

(a) U.S. EPA, 1986 
(b) Negligible (less than 0.1) 
(c) SPHEM, 1986 
ND - No Data 
BCF - Bioconcentration Factors 



6.0 ECOLOGICAL EXPOSURE CHARACTERIZATION 

This section of the ERA addresses each exposure pathway via surface water, sediment, air, 

soil, and groundwater. To determine if ecological exposure via these pathways may occur in 

the absence of remedial actions, an analysis was conducted including the identification and 

characterization of the exposure pathways. The following four elements were examined to 

determine if a complete exposure pathway was present: 

0 a source and mechanism of chemical release 

0 an environmental transport medium 

0 a feasible receptor exposure route 

l a receptor exposure point 

6.1 Potential Exposure Scenarios 

This section discusses the potential exposure scenarios at OU No. 2 including surface water, 

sediments, air, soil, and groundwater. 

6.1.1 Surface Water Exposure Pathway 

Potential release sources to be considered in evaluating the surface water pathway are 

contaminated surface soils and groundwater. The release mechanisms to be considered are 

groundwater seepage and surface runoff. The potential routes to be considered for ecological 

exposure to the contaminated surface waters are ingestion and dermal contact. Potential 

exposure points for ecological receptors include species living in, or coming in contact with, the 

surface water onsite or offsite and downgradient relative to tidal influence. 

Potential receptors that may be exposed to contaminants in surface waters include fish, crabs, 

benthic macroinvertebrates, birds, and other aquatic and terrestrial life. 

Fish and crabs are exposed to contaminants in the surface water by ingesting water while 

feeding and by direct contact. Overall, fish and crabs have a high exposure to contaminants in 

the surface water. Potential adverse effects on fish and crabs from contaminants in the 

surface water were quantitatively evaluated by direct comparisons of contaminant 

concentrations in the surface water to published water quality standards, by the use of species 

diversity and similarity indices, and by fish and crab tissue analysis. 
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Benthic macroinvertebrates may swim through the water column and/or may attach 

themselves to substrates in the surface water. These species have a high potential exposure to 

contaminants in the surface water because they are in constant contact with the water and 

often they ingest water while feeding. Potential adverse effects on benthic 

macroinvertebrates from contaminants in the surface water were quantitatively evaluated by 

direct comparisons of contaminant concentrations in the surface water to published water 

quality standards and by use of species diversity index, similarity indices, and biotic indices. 

Terrestrial fauna1 receptors potentially are exposed to contaminants in the surface water 

through ingestion and dermal contact. The magnitude of the exposure depends on their 

feeding habits and the amount of time they reside in the contaminated waters. In addition, 

terrestrial species may ingest organisms (e.g., fish, insects, plants) that have bioconcentrated 

contaminates from the surface water. Risk to terrestrial vertebrate ecological receptors was 

quantitatively evaluated by comparing chronic daily intake estimates to terrestrial reference 

values. 

Finally, other aquatic organisms (e.g., zooplankton, microinvertebrates) and aquatic plants 

are potentially exposed to contaminants in the surface water. These aquatic organisms are a 

primary food source for the benthic macroinvertebrates, crabs, and fish examined in this ERA. 

In addition aquatic flora add oxygen to the water through photosynthesis, add nutrients to the 

sediments when degraded, provide cover for small aquatic organisms and are ingested by 

aquatic and terrestrial fauna. These potential receptors were qualitatively evaluated in the 

ERA. 

6.1.2 Sediment Exposure Pathway 

The potential release source to be considered in evaluating the sediment pathway are 

contaminated surface soils and groundwater. The release mechanisms to be considered are 

groundwater seepage and surface runoff. The potential routes to be considered for ecological 

exposure to the contaminated sediments are ingestion and dermal contact. Potential exposure 

points for ecological receptors include species living in, or coming in contact with, the 

sediments onsite or offsite and downgradient relative to tidal influence. 

Potential receptors that may be exposed to contaminated sediments include benthic 

macroinvertebrates, bottom feeding fish, aquatic vegetation and other aquatic life. 
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Fish (especially bottom feeders) and crabs are exposed to contaminants in the sediments by 

ingesting sediments while feeding on benthic macroinvertebrates and/or organic detritus or by 

direct contact with the sediments. In addition, fish and crabs may ingest benthic 

macroinvertebrates that have bioconcentrated chemicals from the sediments. Overall, fish 

and crabs have a high potential exposure to contaminants in the sediments. Potential adverse 

effects on fish and crabs from contaminants in the sediments were quantitatively evaluated by 

direct comparisons of contaminant concentrations in the sediments to Region IV sediment 

screening values, by the species diversity index, and by fish and crab tissue analysis. 

Bentbic macroinvertebrates reside on the bottom of the water bodies either on or in the 

sediments. They are exposed to contaminants in sediments by ingesting sediments while 

feeding or burrowing and by direct contact. Therefore, they have a very high potential 

exposure to the contaminants. Potential adverse effects of benthic macroinvertebrates from 

contaminants in the sediments were quantitatively evaluated by direct comparisons of 

contaminant concentrations in the sediments to Region IV sediment screening values and by 

the use of the species diversity index and similarity indices. 

Terrestrial fauna1 receptors potentially are exposed to contaminants in the sediments through 

ingestion and dermal contact. The magnitude of the exposure depends on their feeding habits 

and the amount of time they reside in the contaminated sediments. In addition, terrestrial 

species may ingest organisms (e.g., fish, insects, plants) that have bioconcentrated 

contaminants from the sediments. Risk to terrestrial ecological receptors was limited to a 

qualitative evaluation. 

Finally, other aquatic organisms (e.g., zooplankton, microinvertebrates) and aquatic plants 

are potentially exposed to contaminants in the sediments. These aquatic organisms are a 

primary food source for the benthic macroinvertebrates, crabs, and fish examined in this ERA. 

In addition aquatic flora add oxygen to the water through photosynthesis, add nutrients to the 

sediments when degraded, provide cover for small aquatic organisms and are ingested aquatic 

and terrestrial fauna. These potential receptors were qualitatively evaluated in the ERA. 

6.1.3 Air Exposure Pathway 

There are two potential release mechanisms to be considered in evaluating the atmospheric 

pathway: release of contaminated particulates and volatilization from surface soil, 
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,- groundwater and surface water. The potential exposure points for receptors are areas on or 

adjacent to the site. 

No data has been collected to document exposure to receptors via the air pathway. However, 

based on the low concentrations of VOCs detected in the soils, sediments, and surface water, 

the air concentration of these contaminants is not expected to cause a risk to the terrestrial 

ecology. Therefore, this pathway was not evaluated as part of the ERA. 

6.1.4 Soil Exposure Pathway 

Potential release sources to be considered in evaluating the soil pathway are surface or buried 

wastes and contaminated soil. The release mechanisms to be considered are fugitive dust, 

leaching, tracking, and surface runoff. The transport medium is the soil. The potential routes 

to be considered for ecological exposure to the contaminated soils are ingestion and dermal 

contact. Potential exposure points for ecological receptors include species living in, or coming 

in contact with, the soils. Terrestrial fauna receptors potentially are exposed to contaminants 

in the surface soils through incidental ingestion of surface soils and 

bioaccumulatiomlkconcentration in prey. The magnitude of the exposure depends on their 

breeding habits and the amount of time they reside on the contaminated soils. In addition, 

terrestrial species may ingest other terrestrial species that have bioconcentrated or 

bioaccumulated contaminants from the surface soils. Risks to terrestrial vertebrate ecological 

receptors was quantitatively evaluated by comparing chronic daily intake estimates to 

terrestrial reference values. 

6.1.5 Groundwater Exposure Pathway 

The potential release source to be considered in evaluating the groundwater pathway are 

contaminated soils. The release mechanism to be considered is leaching. The routes to be 

considered for ecological exposure to the contaminated groundwater are ingestion and dermal 

contact. Groundwater discharge to area surface waters may represent a pathway for 

contaminant migration. Groundwater to surface water exposure will be evaluated in the 

surface water section of the ERA. 
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7.0 RISK CHARACTERIZATION / INTEGRATION 

This section discusses the results of the sampling conducted during the remedial 

investigations at OU No. 2 and evaluates the potential impact on the ecological integrity of 

Wallace Creek, Bear Head Creek, and the ravine from contaminants identified at OU No. 2. 

7.1 Water Quality 

The concentrations of contaminants in the surface water were compared to applicable State 

and Federal water quality standards (see Tables 5-1, 5-2 and 5-3). Water quality criteria 

values are set to be protective of the aquatic environment and any exceedences of these 

criteria indicate a potentially hazardous environment for the aquatic organisms inhabiting 

the water body. However, because the surface water sampling program was a “snapshot” in 

time, it represents only one set of data points on a potential continuum of possible values. 

Variations in regional and local meteorological conditions can result in variations in stream 

flow and tidal influence as well as groundwater discharge that may significantly change the 

observed results either higher or lower. Therefore, based on the information collected and 

evaluated in the following sections, the exceedences noted would result in potential chronic 

toxicity if the data points were representative of long-term conditions. 

7.1.1 Wallace Creek 

Surface water concentrations of cadmium, copper, lead, mercury, nickel, silver, and zinc 

exceeded the North Carolina Water Quality Standards (WQS) and/or U.S. EPA Region IV 

acute or chronic Water Quality Screening Values (WQSV? in some of the samples. 

Cadmium exceeded the WQS and the acute and chronic WQSVs in one sample, and copper 

exceeded the WQS in five samples and the acute and chronic WQSVs in six samples. Lead 

exceeded the chronic WQSV in one sample, and mercury exceeded the WQS and chronic 

WQSV in three samples. Nickel exceeded all three values in four samples. Finally silver and 

zinc exceeded the WQS and the acute and chronic WQSV in one and two samples, respectively. 

Mercury, nickel and zinc exceeded water quality values in both upstream and downstream 

samples, therefore it is unlikely that those materials are site related. Lead exceeded the 

criteria only in one upstream sample and was not detected in samples downstream of the site. 

Also, cadmium and silver were only detected in four or less samples at the site, therefore no 
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trend could be determined. Overall, there does not appear to be any association of TAL 

inorganics with contaminants from OU No.2. 

The ratio of the upper 95% confidence limit (or maximum value) and the chronic WQSV was 

calculated for each COC. A ratio greater than unity indicated a potential for adverse effects to 

aquatic life. The following lists the ratios that were greater than unity: 

Chronic 

Chemical WQSV 

Copper 2.9 

Mercury 0.025 

Nickel 3.3 

Silver 0.23 

* Maximum value used 

Ratio 

4.9 

5.6 

5.4 

14.2* 

None of the chemicals for which WQS or WQSV were not established exceeded toxicological 

data available from the literature. Therefore, no adverse effects to the ecological receptors 

from these metals is expected. 

Dissolved oxygen concentrations exceeded (were less than) the WQS in eleven samples. The 

pH values were not within the allowable WQS values in twenty samples and the chronic 

WQSV in sixteen samples (there is no acute WQSV for pH). The low dissolved oxygen values 

may be the cause of the absence and/or low number of benthic macroinvertebrates collected 

from two of the stations on Wallace Creek. The low dissolved oxygen concentrations and pH 

values are probably associated with natural conditions, rather than being site related. 

Several of the COCs exceeded either the State and/or Federal water quality values and had the 

ratio of the upper 95% confidence limit (or maximum value) and the chronic WQSV greater 

than unity. Based on these results, the potential risk for aquatic life in Wallace Creek to be 

adversely affected by chronic toxicity from the COCs in the surface water is expected to be 

moderate to high, provided that the exposure concentration evaluated represents long-term 

conditions. 
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7.1.2 Bear Head Creek 

Surface water concentrations of copper, lead, mercury, nickel and silver exceeded the WQS 

and/or acute or chronic WQSV in some of the samples. 

Copper exceeded all three values in one sample. Lead exceeded the chronic WQSV in two 

samples. Mercury exceeded the WQS and the chronic WQSV in two samples, and nickel 

exceeded all three values in one sample. Finally, silver exceeded the WQS and the chronic 

WQSV in two samples, and the acute WQSV in one sample. 

The ratio of the upper 95% confidence limit (or maximum value) and the chronic WQSV was 

calculated for each COC. A ratio greater than unity indicated a potential for adverse effects to 

aquatic life. The following list the ratios that were greater than unity: 

Chemical Ratio 

Copper 2.4 

Mercury 2.0 

Nickel 2.2 

Silver l&3* 

* Maximum value used 

None of the chemicals for which WQS or WQSV were not established exceeded toxicological 

data available from the literature. Therefore, no adverse effects to the ecological receptors 

from these chemicals is expected. 

Lead exceeded the water quality values in both the upstream and downstream samples, 

therefore it is unlikely that these metals are site related. Copper, nickel and silver exceeded 

the criteria in the furthest downstream samples only. It is unlikely that these metals are site 

related because copper and nickel were not detected in any other samples, and the only other 

sample that silver was detected in was upstream of the site. Mercury exceeded the water 

quality values immediately downstream from the sites and in the furthest downstream 

sample. However, mercury was not detected in the samples collected adjacent to the sites, or 

in the bank samples at the stations where mercury was detected onsite. 

Dissolved oxygen concentrations exceeded (were less than) the WQS in two samples. The pH 

values were not within the allowable WSQ values in eight samples, and not within the 
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allowable chronic WQSV in four samples. The low dissolved oxygen concentrations and pH 

values are probably associated with natural conditions, rather than being site related. 

Several of the COCs exceeded either the State and/or Federal water quality values and had the 

ratio of the upper 95% confidence limit (or maximum value) and the chronic WQSV greater 

than unity. Based on these results, the potential risk for aquatic life in Bear Head Creek to be 

adversely affected by chronic toxicity from the COCs in the surface water is expected to be 

moderate to high, provided that the exposure concentration evaluated represents long-term 

conditions. 

7.1.3 Ravine 

Surface water concentrations of aluminum, cadmium, copper, iron, lead, silver and zinc 

exceeded the WQS and/or acute or chronic WQSV in some of the samples. 

Aluminum exceeded the chronic WQSV in six samples and cadmium exceeded the WQS and 

the acute and chronic WQSV in two samples. Copper and iron exceeded the WQS and chronic 

WQSV in four and two samples, respectively. Lead exceeded the chronic WQSV in six 

samples. Finally, silver and zinc exceeded the WQS and the acute and chronic WQSV in three 

and six samples, respectively. 

The ratio of the upper 95% confidence limit (or maximum value) and the chronic WQSV was 

calculated for each COC. A ratio greater than unity indicated a potential for adverse effects to 

aquatic life. The following list portrays the ratios that were greater than unity: 

Chemical 

Aluminum 

Cadmium 

Copper 

Iron 

Lead 

Silver 

Zinc 

* Maximum value used 

Ratio 

7.0* 

6.1 

1.4* 

12.3 

8.3 

5,063.3 

3.4* 
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None of the chemicals for which WQS or WQSV were not established exceeded toxicological 

data available from the literature. Therefore, no adverse effects to the ecological receptors 

from these chemicals is expected. 

Field water quality measurements were not conducted in the ravine because of the 

intermittent nature of the water. 

Several of the COCs exceeded either the State and/or Federal water quality values and had the 

ratio of the upper 95% confidence limit (or maximum value) and the chronic WQSV greater 

than unity. Based on these results, the potential risk for aquatic life in the ravine to be 

adversely affected by chronic toxicity from the COCs in the surface water is expected to be 

moderate to high, provided that the exposure concentration evaluated represent long-term 

conditions. The ravine originates in Site 6 and extends into Site 82. Therefore, any 

contamination detected in the ravine may be related to Sites 6 and 82. 

7.1.4 Pettiford Creek 

Surface water samples were not collected from Pettiford Creek for chemical analysis. 

However, field water quality measurements were conducted during the fish and benthic 

macroinverterbate sampling events. 

Dissolved oxygen concentrations were less than the WQS in one sample. The pH was not 

measured in Pettiford Creek because the pH meter was not working. The low dissolved 

oxygen concentrations were probably associated with natural conditions. 

7.2 Sediment Quality 

The concentrations of contaminants in the sediments were compared to the Region IV lower 10 

percentile (ER-L) and median percentile (ER-M) sediment screening values (SQSV> (see 

Tables 5-4, 5-5, and 5-6). Because the screening values are set to be protective of the aquatic 

environment, any exceedences of these values indicate a potentially toxic environment for the 

aquatic organisms inhabiting the water body. 
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7.2.1 Wallace Creek 

Sediment concentrations of copper, lead, silver, zinc, 4,4’-DDE, 4’,4-DDD, 4’,4-DDT, dieldrin, 

PCB-1260, benzo(a)pyrene, fluoranthene, and pyrene exceeded the ER-L and/or ER-M in some 

of the samples. 

Copper exceeded the ER-L in two samples and the ER-M in one sample, while lead exceeded 

the ER-L in nine samples and the ER-M in two samples. Silver exceeded the ER-L and ER-M 

in one sample. Finally, zinc exceeded the ER-L in four samples and the ER-M in two samples. 

4,4’-DDE exceeded the ER-L and ER-M in 14 and 11 samples, respectively. 4,4’-DDD exceeded 

the ER-L and ER-M in 15 and 12 samples, respectively. 4,4’-DDT and dieldrin exceeded the 

ER-L and ER-M in three samples, and dieldrin exceeded the ER-L in one sample. PCB-1260 

exceeded the ER-L in 12 samples and the ER-M in six samples. Finally, benzo(a)pyrene, 

fluoranthene, and pyrene exceeded the ER-L in three, one, and two samples, respectively. 

The ratio of the upper confidence limit and the ER-L was calculated for each COC. A ratio 

greater than unity indicated a possibility for adverse effects to aquatic life, and EPA 

recommends conducting toxicity tests as a follow-up. The following list the ratios that were 

greater than unity: 

Chemical 

Lead 

Silver 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Dieldrin 

PCB-1260 

Benzo (a) anthracene 

Benzo (a) pyrene 

Pyrene 

* Maximum value used 

Ratio 

1.0 

1.6 

9.8 

15.5 

22.9 

240.0* 

6.1 

1.0” 

1.5 

1.3 

Literature data were not identified for determining the effects on aquatic life from 

contaminants for which there was not a screening value. It should be noted that of these 

contaminants, only aluminum and iron exceeded state or federal water quality criteria for the 
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surface water samples. None of these contaminants for which criteria do not exist exceeded 

the toxicity values obtained from AQUIRE. 

The exceedences of the inorganic chemicals occurred in both the upstream and downstream 

samples, therefore, these exceedences do not appear to be site related. Dieldrin was only 

detected in the furthest-most upstream station, therefore it is not site related. Except for one 

sample, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT only exceeded the SQSV in the samples collected 

adjacent to, and downstream of OU No. 2, therefore, these contaminants might be attributable 

to runoff from the site. The PAHs primarily were detected adjacent to Piney Green Road and 

Holcomb Boulevard. Therefore, they are probably due to the automobile traffic on those roads. 

Finally, PCB-1260 exceeded the SQSV in the 0 to 6-inch sediment samples collected adjacent 

to and downstream of OU No. 2. PCB-1260 was detected in just two samples upstream of OU 

No. 2, therefore, PCB-1260 potentially may be associated with contamination at OU No.2. 

Several of the COCs exceeded the ER-L and/or ER-M and had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in Wallace Creek to be adversely affected by chronic toxicity from the COCs in 

the sediments is expected to be moderate to high. 

7.2.2 Bear Head Creek 

Sediment concentrations of lead, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, PCB-1260 and benzo(a)pyrene 

exceeded the ER-L and/or ER-M in some of the samples. 

Lead exceeded the ER-L in five samples. 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT exceeded the ER-L 

in 11, 10, and eight samples, respectively, and the ER-M in nine, seven, and six samples 

respectively. PCB-1260 exceeded the ER-L in 10 samples and benzo(a)pyrene exceeded the 

ER-L in one sample. 

The ratio of the upper confidence limit and the ER-L was calculated for each COC. A ratio 

greater than unity indicated a possibility for adverse effects to aquatic life, and EPA 

recommends conducting toxicity tests as a follow-up. The following list portrays the ratios 

that were greater than unity: 

Chemical Ratio 

4,4’-DDE 17.3 
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4,4’-DDD 14.7 

4,4’-DDT 13.5 

PCB-1260 3.0 

Benzo(a)pyrene 1.3 

Pyrene 1.5 

The exceedences of lead occurred in both the upstream and downstream samples, therefore, 

these exceedences do not appear to be site related. Most of the SQSV exceedences for 4,4’- 

DDE, 4,4’-DDD, 4,4’-DDT were in samples collected from the three stations adjacent to, and 

immediately downstream of OU No.2. Therefore, these contaminants might be attributable to 

runoff from the site. Benzo(a)pyrene only exceeded the SQSV at one station, which was 

located upstream of OU No.2 and adjacent to Piney Green Road. Therefore, benzo(a)pyrene is 

probably due to the automobile traffic on this road. Finally, PCB-1260 exceeded the SQSV in 

samples collected from the stations upstream, adjacent to, and downstream of OU No.2. 

Therefore, PCBs are likely related to OU No.2. 

Several of the COCs exceeded the ER-L and/or ER-M and had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in Bear Head Creek to be adversely affected by chronic toxicity from the COCs 

in the sediments is expected to be moderate to high. 

7.2.3 Ravine 

Sediment concentrations of cadmium, lead, mercury, silver, zinc, 4,4*-DDE, 4’,4-DDD, 4’,4- 

DDT, dieldrin, endrin, PCB-1260, and several of the PAHs exceeded the ER-L and/or ER-M. 

The ravine is located adjacent to Site 6 and receives runoff from this site. Therefore, any 

contamination detected in the ravine would be site related or due to natural concentrations 

(especially for many of the metals). 

Cadmium and lead exceeded the ER-L in one and two samples, respectively, and mercury and 

silver exceeded the ER-L in three and one sample, respectively. Zinc exceeded the ER-L in 

four samples and the ER-M in one sample. 4,4’-DDE, 4,4’-DDD, 4,4’-DDT and dieldrin 

exceeded the ER-L in six, six, eight and two samples, respectively, and the ER-M in six, three, 

eight, and two samples, respectively. Endrin exceeded the ER-L one sample. PCB-1260 

exceeded the ER-L in four samples. Finally, ten PAHs exceeded the ER-L in one sample, while 

one PAH (phenanthrene) exceeded the ER-M in one sample. 
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The ratio of the upper confidence limit and the ER-L was calculated for each COC. A ratio 

greater than unity indicated a possibility for adverse effects to aquatic life, and EPA 

recommends conducting toxicity tests as a follow-up. The following list portrays the ratios 

that were greater than unity: 

Chemical 

Lead 

Mercury 

Silver 

Zinc 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Dieldrin 

Endrin 

PCB-1260 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Phenanthrene 

Pyrene 

* Maximum value used 

Several of the COCs exceeded 

Ratio 

1.1 

2.1 

1.1 

1.6 

41.0 

13.6 

187.4 

655.0 

255.0* 

3.0 

1.5* 

3.3 

2.2 

1.0 

1.1 

1.4* 

1.9 

1.5 

the ER-L and/or ER-M and had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in the ravine to be adversely affected by chronic toxicity from the COCs in the 

sediments is expected to be moderate to high. 

7.3 Surface Soil Quality 

There are no standards, criteria, or other screening values for assessing potential impacts to 

terrestrial ecological receptors from contaminants in soils. In addition, the amount of 
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literature data evaluating adverse ecological effects on terrestrial species exposed to 

contaminants in surface soil is limited and has not undergone extensive peer review. 

Toxicological effects on plants and/or invertebrates inhabiting soils contaminated by several 

of the metals was obtained and compared to the concentrations of these metals. The available 

data was limited to plants and invertebrates, therefore, effects on mammals, reptiles, birds, 

and other terrestrial species could not be evaluated. The following paragraphs discuss the 

comparison of the metals concentrations in the surface soil to published toxicological data. 

7.3.1 Site 9 

The potential adverse effects on the plants and/or invertebrates from the metals detected at 

Site 9, were either insignificant or could not be evaluated with the available information. 

7.3.2 Site 6 (Lot 201) 

The concentration of chromium in some of the surface soil samples exceeded the level that 

caused mortality in an earthworm species. Therefore, there is a potential risk to at least one 

earthworm species from the chromium in the surface soils. The potential adverse effects on 

the plants and/or invertebrates from the other metals detected at Site 6 (Lot 201), were either 

insignificant or could not be evaluated with the available information. 

7.3.3 Site 6 (Lot 203) 

The concentrations of chromium, copper, and zinc in some of the surface soil samples exceeded 

levels that caused adverse effects either to plants or invertebrates. Therefore, there is a 

potential risk to some plants and/or invertebrates from these metals. The potential adverse 

effects on the plants and/or invertebrates from the other metals detected at Site 6 (Lot 2031, 

were either insignificant or could not be evaluated with the available information. 

7.3.4 Sites 6 (Wooded and Ravine Areas) and 82 

The concentrations of arsenic, copper and zinc in some of the surface soil samples exceeded 

levels that caused adverse effects either to plants or invertebrates. Therefore, there is a 

potential risk to some plants and/or invertebrates from these metals. The potential adverse 

effects on the plants and/or invertebrates from the other metals detected at Sites 6 (Wooded 
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and Ravine Areas) and 82, were either insignificant or could not be evaluated with the 

available information. 

7.4 Fish and Crabs 

The following sections discuss the current and potential risk to fish and crabs from 

contaminants identified at OU No.2. 

7.4.1 Population Statistics 

Estuarine fish faunas are typified by the numerical dominance of a few species. The number of 

estuarine families with basic marine affinities also is small. The dominant species tend to be 

widespread, reflecting the broad tolerances and range of adaptations of these organisms. By 

far, the most abundant forms are juveniles that use the estuarine environment as a nursery 

area. Although a few permanent residents can be found in estuaries at any time, most of the 

fish populations are seasonal migrants, moving into and out of these shallow ecosystems from 

the nearshore ocean (Kennish, 1990). Wallace Creek and Bear Head Creek are primarily 

freshwater in the upper stream areas and brackish in the lower stream areas. The most 

abundant fish forms found in the creeks were freshwater species. 

7.4.1.1 Wallace Creek 

The majority of the fish captured in Wallace Creek were freshwater and brackish water 

species (eastern mosquito, shiner sp., bluespoted sunfish and pumpkinseed). There also were 

species that typify an estuarine environment (spot, American eel and summer flounder); 

however, they were not found as abundantly as the freshwater species. The majority of the 

individuals of those species were represented by the juvenile form and qualify as both seasonal 

migrants and species that utilize estuaries as a nursery area. The size-class distribution of 

fish (Figures 4-2 through 4-6) support the presence of a juvenile population. 

It should be noted that the population of fish evaluated in Wallace Creek, Bear Head Creek 

and Pettiford Creek was not large enough to interpret a hypothesis regarding similarity. 

The diversity index values ranged from 0.22 at Station 6-WC4 to 0.77 at Station 6-WC6A. 

Decreased diversity is used as an indicator of gross environmental deterioration, where 

diversity of taxa and biomass of fish were inversely correlated with the percent of toxic 
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contaminants in a river system. In estuarine environments, the abundance and biomass of 

fishes are large and the species diversity is generally low. This factor could explain the low 

diversity at Station 6-WC4. 

Overall, the health of the fish community at Wallace Creek appeared normal when compared 

to the background station at Pettiford Creek. As discussed earlier in this report, none of the 

fish that were collected had anomalies. A total of four different fish species (Table 4-4) were 

collected at fish station WCO4A (upstream of OU No. 2). The tolerance levels of the species 

collected are as follows: one intermediate to intolerant species (shiner sp.), one intermediate 

tolerant species (pirate perch), one moderately tolerant species (pumpkinseed), and one of the 

species (bluespoted sunfish) has a variable tolerance. 

The fish species collected from an adjacent site to OU No. 2 (WCOSA) had the following 

tolerance levels: one intermediate to intolerant species (shiner); three intermediate species 

(eastern mosquitofish, American eel, and warmouth); one moderately tolerant species 

(pumpkinseed), one tolerant species (largemouth bass); and two of the species (bluespoted 

sunfish and sunfish sp.) have variable tolerance levels. 

Only one fish species (summer flounder) was collected downstream of OU No. 2 (WCllA) and 

the tolerance level of this species is not known. The fish species collected from the station 

adjacent to OU No. 2 were similar in tolerance levels to those species collected upstream of OU 

No. 2. The only difference in species tolerance between these to stations was that a tolerant 

species was collected at the adjacent station and no tolerant species were collected at the 

upstream station. 

The majority of the fish that were captured had tolerance levels of intermediate to tolerant, 

which would indicate that Wallace Creek supports a quality of fish that are tolerant to 

environmental stressors. 

7.4.1.2 Bear Head Creek 

The majority of the fish captured in Bear Head Creek were freshwater and brackish water 

species (eastern mosquito, shiner sp. and pumpkinseed). There also were species that typify 

an estuarine environment (spot, bay anchovy and killifish); however, they were not found as 

abundantly as the freshwater species. The majority of the individuals of the estuarine species 

were represented by the juvenile form and qualify as both seasonal migrants and species that 
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utilize estuaries as a nursery area. The size-class distribution of fish (Figures 4-2 through 4-6) 

support the presence of a juvenile population. 

It should be noted that the population of fish evaluated in Wallace Creek, Bear Head Creek 

and Pettiford Creek was not large enough to interpret a hypothesis regarding similarity. 

The diversity index value for Station 6-BH6A was 0.29. Decreased diversity is used as an 

indicator of gross environmental deterioration, where diversity of taxa and biomass of fish 

were inversely correlated with the percent of toxic contaminants in a river system. In 

estuarine environments, the abundance and biomass of fishes are large and the species 

diversity is generally low. This factor could explain the low diversity at Station 6-BH6A. 

Overall, the health of the fish community at Bear Head Creek appeared normal when 

compared to the background station at Pettiford Creek. As discussed earlier in this report, 

none of the fish that were collected had anomalies. Fish were collected at only one station 

(Table 4-4) in Bear Head Creek BHOGA (downstream of OU No. 2). The tolerance of these fish 

species consisted of the following: one intolerant species (killifish); two intermediate species 

(eastern mosquito&h and bay anchovy); one moderately tolerant species (pumpkinseed), and 

one species with variable tolerance (bluespoted sunfish). The majority of the fish species that 

were captured had intermediate to intolerant levels of tolerance, which would indicate that 

Bear Head Creek supports a quality of fish that are not tolerant to environmental stressors. 

‘7.4.1.3 Pettiford Creek 

Because of the lack of abundance of fish captured at Pettiford Creek, only limited 

interpretation of the population statistics can be made. The three species of fish that were 

captured (pumpkinseed, shiner sp. and striped mullet) had tolerances ranging from intolerant 

to moderately tolerant. The only fish that typified an estuarine environment was the striped 

mullet. The majority of the individuals of those species were not represented by the juvenile 

form as in Wallace and Bear Head Creeks. The pumpkinseeds and striped mullet were either 

above the national average for length or within the top 75 percent of the average. 

It should be noted that the population of fish evaluated in Wallace Creek, Bear Head Creek 

and Pettiford Creek was not large enough to interpret a hypothesis regarding similarity. 
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The diversity index value for Station PC was 0.45. Because of the limited sampling, any 

hypothesis drawn from this value should not be relied upon. 

Overall, the health of the fish community at Pettiford Creek appeared normal. As discussed 

earlier in this report, none of the fish that were collected had anomalies. 

Fish have been collected at one station (Table 4-4) in Pettiford Creek. The tolerance levels of 

the species collected are as follows: one intermediate to intolerant species (shiner sp.), and one 

moderately tolerant species (pumpkinseed). 

7.4.2 Tissue Analysis 

This section summarizes the results of the tissue analysis for the fish and crabs collected in 

Wallace and Bear Head Creeks, and compares the results to concentrations detected in fish 

from other studies identified in the literature. Concentrations for some of the contaminants in 

crab tissues in other studies were not located. 

‘7.4.2.1 Wallace Creek 

Fish were collected for tissue analysis at Station 6-WC6A (located adjacent to Site 6) and 

Station 6-WC11 (located downstream from Site 6) in Wallace Creek. There were no fish 

collected for tissue analysis from Station 6-WC3A (located upstream from OU No.21 because of 

inadequate sample size. The following provides the comparison of tissue concentrations of 

COCs at Wallace Creek to worldwide studies. 

Pesticides (4,4’-DDD, 4,4’-DDE and 4,4’-DDT) were detected in all of the fish and crab samples 

collected in Wallace Creek. These chemicals biodegrade very slowly and they have a high 

potential for bioaccumulation in aquatic organisms. The maximum concentration of 4,4,‘- 

DDE in the fish tissue was 180 ug/kg and the maximum concentration in the crab samples was 

15 ug/kg. The average concentration level established in the National Study of Chemical 

Residues in Fish (NSCRF) for industriauurban sites for any p,p’-DDE compound in fish tissue 

was between 7.23 and 14,028 ug/kg with the mean concentration being 602.34 ugfkg (NSCRF, 

1992). Other ecological studies conducted in 1989 in Indonesia on saltwater tish tissues 

detected levels of p,p’-DDE between 40 and 6,800 @kg and 0 to 41 ugikg in the North Sea 

(Ginn, 1990). The maximum concentration of 4,4’-DDD in the fish tissue was 8.8 @kg and 

the maximum concentration in the crab samples was 8.1 ug/kg. Studies conducted in Rhode 
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Island in 1989 detected p,p’-DDD fish tissue levels between 18.0 and 46.0 ug/kg and North Sea 

studies detected levels between 0 and 28.0 ug/kg (Ginn, 1990). 4,4’-DDT was detected in one 

fish tissue sample at Station 6-WC6A in the concentration of 4.9 ug/kg. Studies conducted in 

Pacific ocean revealed levels of 4,4’-DDT ranging from 0 to 76.3 ug/kg (Geesey, 1982). Levels 

in the Central Mediterranean Sea ranged from 3.9 to 85.5 ug/kg. 

Overall, the pesticide levels in the fish tissues at Wallace Creek were within the range of the 

levels detected in fish from other studies, and the pesticides were at or below levels typical to 

aquatic life in areas categorized as urban/industrial by the NSCRF. The pesticide 

concentrations in the fish were higher at Station 6-WC6A as opposed to the downstream 

Station (6-WCll). There was only one crab submitted for tissue analyses in Wallace Creek. 

The cause of the slightly elevated pesticide concentrations in the crabs at Station 6-WC11 

cannot be attributed directly to OU No. 2 since the crabs are fairly mobile, and the 

concentrations were not substantially different between the stations. Pesticides were 

expected to be detected in the fish and crab tissues because pesticide use has been documented 

as widespread throughout MCB Camp Lejuene, North Carolina. 

The concentration of PCBs detected in fish collected from Wallace Creek ranged from 51 to 

1,000 ug/kg. The minimum concentration was found at Station 6-WC11 (located downstream 

from Site 6) and the maximum concentration was found at Station 6-WC6A (located adjacent 

to Site 61. PCBs were not found in the tissue of the crab. The national average of PCBs found 

in fish tissue is 1,897 rig/kg (NSCRF, 1992). The NSCRF reported that 91 percent of all the 

stations included in their survey had PCB contamination. The PCB tissue concentrations 

found at Wallace Creek were below the reported national average. However, based on the 

potential sources of contamination at Sites 6 and 82 the PCBs detected in the fish tissue may 

be attributed to contamination found at Sites 6 and 82. 

Toluene was detected in the tissue of fish collected at Stations 6-WC11 and 6-WC6A in the 

concentrations of 2 ug/kg and 3 ug/kg, respectively. Studies have revealed that the average 

concentration of toluene in fish collected from a petroleum contaminated harbor in Japan was 

5 mg/kg (Howard, 1991). This level of contamination is considerably higher than the levels of 

toluene found in the fish in Wallace Creek. Toluene does not readily bioaccumulate in fish, 

and when released into water, it will be lost by both volatilization and biodegradation. 

At Stations 6-WC6A and 6-WCll, trichloroethylene was detected in fish tissue at 

concentrations ranging from 3 to 6 ug/kg. Average concentrations of trichoroethylene in 
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marine fish in the United States ranged from 0.04 to 1.1 ug/kg in fish tissue, and 0.66 to 20.0 

ug/kg in fish livers (Howard, 1991). Therefore, the concentrations of trichloroethylene in the 

fish tissue collected at Wallace Creek appeared to be at background levels when compared to 

the national average. It should be noted that trichloroethylene was detected in the surface 

water and sediments in Wallace Creek. Marine monitoring data suggest only moderate 

bioconcentration (2 to 25 times the concentration in water). Because of the nature of the 

potential sources of contamination at Sites 6 and 82 (various solvents), the levels of 

contamination found in the surface water and sediments, and the bioconcentration factor of 

trichloroethylene, the trichloroethylene detected in the fish tissue may be attributable to Sites 

6 and 82. 

Benzene was detected in the fish tissue at Station 6-WC6A and in crab tissue at Station 6- 

WC11 in concentrations of 3 and 2 u&g, respectively. Studies regarding the national average 

range of benzene in fish and crab could not be located. It is known that benzene is not expected 

to bioconcentrate in aquatic organisms. This is due in part to benzene’s ability to rapidly 

volatilize when released to water. Because benzene was not detected in either the surface 

water or sediment in Wallace Creek, it is not likely that the benzene concentrations in the fish 

could be attributed to Sites 6 and 82. 

Phenols were detected in the crab tissue at Station 6-WC11 in the concentration of 2,500 

ug/kg. Published studies have indicated that phenols were detected in fish from 

Commencement Bay, Tacoma, WA in an average concentration of 0.14 ug/kg. The maximum 

concentration was 0.22 ug/kg (Howard, 1990). The level of phenol in the crab tissue at Wallace 

Creek was higher than the maximum concentration and the average concentration found in 

fish at Commencement Bay. However, the sample result was based on a single composite of 

crab tissue and may not be representative of the entire crab population. Natural sources of 

phenol include animal wastes and decomposition of organic wastes. Artificial sources of 

phenols include wastewater from manufacturers of materials such as resins, plastics, iron, 

steel and rubber. Phenols are frequently found in wastewater from these commercial 

processes (Sax, 1987). If phenols are released to the environment, its primary removal 

mechanism is biodegradation which is generally rapid. Data suggest that degradation will 

take on the order of hours to days in freshwater systems and up to a few weeks in estuarine 

waters, Also, phenol is not expected to significantly bioconcentrate in aquatic organisms. 

Phenol was not detected in the surface water of Wallace Creek and was only detected in low 

concentrations in the sediments. None of the fish tissue samples analyzed from Wallace Creek 
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contained phenols. It is suggested that because of the factors listed above, compounded by the 

fact that crabs are fairly mobile, phenol cannot be directly attributed to Sites 6 and 82. 

Fish tissue concentrations of selenium ranged from 0.14 to 0.38 mg/kg. Worldwide ecological 

studies detected selenium concentrations in fish tissues from 0.03 to 0.7 mg/kg in Sydney 

Australia and 0.62 to 14.2 mg/kg in China (Ginn, 1988) and 0.8 to 1.3 mg/kg in Massachusetts 

(Geesey, 1982). There did not appear to be any difference in selenium concentrations between 

the fish collected at each station. Therefore, the concentrations of selenium in the fish tissue 

collected at Wallace Creek appeared to be at background levels when compared to worldwide 

survey data. Because selenium was not detected in the surface water or sediment samples 

collected in Wallace Creek, it is unlikely that the selenium concentrations in the fish could be 

attributed to Sites 6 and 82. 

Silver was detected in fish tissues at Station 6-WC6A in the concentration of 0.01 mgkg. The 

concentration of silver in the crab tissue at Station 6-WC6A was 0.18 mgkg. A National 

Marine Fishery survey conduced in March, 1978 reported the average silver concentration at 

0.1 mg/kg in the muscle of the fish and 0.2 mg/kg in the whole body sample of the fish (NOAA, 

1978). The tissue samples collected from 6-WC6A appear to be within the reported national 

average for silver. The maximum bioconcentration factor for silver in fish is 28 (SCDM, 1991). 

Silver concentrations in exceedence of Region IV Screening Values were found in three Ravine 

surface water samples. Although silver concentrations were found in Wallace Creek in one 

surface water sample (6-WCO5SW) and one sediment sample (6-WC03-SD), both of these 

locations are upstream of ravine sample locations. Wallace Creek sampling stations adjacent 

to or downstream of the Ravine did not exhibit silver concentrations in surface water or 

sediments. Therefore, the high silver concentrations found in the Ravine do not appear to be 

affecting Wallace Creek. The silver exceedence found at sampling station 6-WCO5-SW may be 

a result of tidal influences. 

Zinc concentrations in the fish samples ranged from 10.6 to 27.3 mg/kg, while the crab tissue 

concentration was 20.3 mg/kg. Other saltwater ecological studies detected the following zinc 

values in fish tissue analyses: 5.9 to 16.6 mg/kg in the Arabian Gulf(Ginn, 19891, 4.1 to 58.8 

mg/kg in the Mediterranean Sea in Israel, 0.02 to 5.6 mgkg in the United Kingdom (Ginn, 

19881, and 88 to 145 mg/kg in the Gulf of Mexico (Ginn, 1987). The National Marine Fishery 

trace element survey revealed that the average concentration of zinc in the muscle of fish 

ranged from 2.0 to 20.0 mg/kg (NOAA, 1978). It can be determined from the above worldwide 

data that the concentrations of zinc found in the fish and crabs at Station 6-WC6A were within 
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the reported normal ranges. Because zinc was detected in higher concentrations in the 

sediments at the downstream stations as compared to the upstream stations, the zinc detected 

in the fish tissues may be attributed to contamination from Sites 6 and 82. 

The overall physical appearance of the fish, and the relatively low concentration of 

contaminants present in the fish tissues indicate the aquatic environment at Wallace Creek is 

not suffering from any stress presented by the detected contaminants; however, some of the 

contaminants found in the fish tissue (i.e., pesticides, PCBs, trichloroethylene, and zinc) may 

be attributed to the potential areas of contamination from Sites 6 and 82. 

7.4.2.2 Bear Head Creek 

Fish were collected for tissue analyses at Station 6-BH6A (located downstream from OU No. 

2). There were no fish collected from Station 6-BH4A (located adjacent to OU No. 2) or Station 

6-BH2A (located upstream from OU No. 2). The following provides the comparison of tissue 

analyses at Bear Head Creek to worldwide studies. 

Pesticides (4,4’-DDD, 4,4’-DDE and 4,4’-DDT) were detected in the fish sample at Bear Head 

Creek. These chemicals biodegrade very slow, and as discussed previously in this report, they 

have a high potential for bioaccumulation in aquatic organisms. The maximum concentration 

of 4,4,‘-DDE in the fish tissue was 290 ug/kg. The average concentration level established in 

the National Study of Chemical Residues in Fish (NSCRF) for industrial/urban sites for any 

p,p’-DDE compound in fish tissue was found to be between 7.23 and 14,028 ug/kg with the 

mean concentration being 602.34 ug/kg (NSCRF, 1992). Other ecological studies conduced in 

1989 in Indonesia on saltwater fish tissues detected levels of p,p’-DDE between 40 and 6,800 

ug/kg and 0 to 41 ug/kg in the North Sea (Ginn 1990). The maximum concentration of 4,4’- 

DDD in the fish tissue was 72.0 ug/kg. Studies conducted in Rhode Island in 1989 detected 

p,p’-DDD fish tissue levels between 18.0 and 46.0 ug/kg; North Sea studies detected levels 

between 0 and 28.0 ug/kg (Ginn, 1990). 4,4’-DDT was detected in one fish tissue sample at 

Station 6-BH6A in the concentration of 9.7 ug/kg. Studies conducted in the Pacific ocean 

revealed levels of 4,4’-DDT ranging from 0 to 76.3 mg/kg (Ginn, 1982). Levels in the Central 

Mediterranean Sea ranged from 3.9 to 85.5 ug/kg. 

Overall, the pesticide levels in the fish tissues at Bear Head Creek were within the range of 

the levels detected in fish from other studies, and the pesticides are either at, below or slightly 

above levels typical to aquatic life in areas categorized as urbaniindustrial by the NSCRF. 
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Pesticides were expected to be detected in the fish tissues because pesticide use has been 

documented as widespread throughout MCB Camp Lejuene, North Carolina. 

The PCB tissue concentration found in Bear Head Creek was reported to be 490 ug/kg. The 

national average of PCBs found in fish tissue is 1,897 ug/kg (NSCRF, 1992). The NSCRF 

reported that 91 percent of all the stations included in their survey had PCB contamination. 

The PCB tissue concentrations found at Bear Head Creek were below the reported national 

average. However, based on the potential sources of contamination at OU No. 2 (lubricating 

oil), the PCBs detected in the fish may be attributable to OU No. 2. 

Toluene was detected in a fish collected at Station 6-BH6A at a concentration of 8 ugkg. 

Studies have revealed that the average concentration of toluene in fish collected from a 

petroleum contaminated harbor in Japan was 5 mg/kg (Howard, 1991). This level of 

contamination is considerably higher than the levels of toluene found in the fish in Bear Head 

Creek. Toluene does not readily bioaccumulate in fish, and when released into water, it will 

be lost by both volatilization and biodegradation, 

Benzene was detected in the fish tissue at Station 6-BH6A in a concentration of 6.0 ugkg. 

Studies regarding the national average range of benzene in fish could not be located. It is 

known that benzene is not expected to bioconcentrate in aquatic organisms (Howard, 1991). 

This is due in part to benzene’s ability to rapidly volatilize when released to water. Benzene 

was not detected in the surface water in Bear Head Creek, however, it was detected in the 

sediment at 6-BHl (located at the most upstream station). Due to the proximity of the positive 

detection of benzene in the sediment and the lack of detection in surface water, it is not likely 

that the benzene concentrations in the fish could be attributed to OU No.2. 

Fish tissue concentrations of selenium were reported at 0.27 mg/kg. Worldwide ecological 

studies detected selenium concentrations in fish tissues from 0.03 to 0.7 mg/kg in Sydney 

Australia and 0.62 to 14.2 mg/kg in China (Ginn, 1988) and 0.8 to 1.3 mg/kg in Massachusetts 

(Geesey, 1982). The concentrations of selenium in the fish tissue collected at Bear Head 

Creek appeared to be below the worldwide data. Because selenium was not detected in the 

surface water in Bear Head Creek and only appeared in one sediment sample, it is unlikely 

that the selenium concentration in the fish tissue could be attributed to OU No.2. 

Cadmium was found in fish tissues at Station 6-BH6A in the concentration of 0.06 mgkg. The 

National Marine Fishery trace element survey determined that the national average of 
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cadmium in fish muscle was less than 0.1 mg/kg (NOAA, 1978); therefore, the concentration 

of cadmium in the fish tissue collected at Bear Head Creek appears to be below the national 

average. Cadmium was not detected in the surface water in Bear Head Creek; however it was 

detected in the sediment in both the upstream and downstream stations. Therefore, the 

cadmium detected in the fish collected from Bear Head Creek cannot be attributed to 

contamination from OU No.2. 

Zinc concentrations in the fish samples were reported at 23.4 mg/kg. Other saltwater 

ecological studies detected the following zinc values in fish tissue analyses: 5.9 to 16.6 mg/kg 

in the Arabian Gulf (Ginn, 1989),4.1 to 58.8 mg/lsg in the Mediterranean Sea in Israel, 0.02 to 

5.6 mg/kg in the United Kingdom (Ginn, 1988), and 88 to 145 mg/kg in the Gulf of Mexico 

(Ginn, 1987). The National Marine Fishery trace element survey revealed that the average 

concentration of zinc in the muscle of fish ranged from 2.0 to 20.0 mg/kg (NOAA, 1978). It can 

be determined from the above worldwide data that the concentrations of zinc found in the fish 

at Station 6-BH6A were within the reported normal ranges. Because zinc was detected in 

higher concentrations in the sediments at the downstream stations as compared to the 

upstream stations, the zinc detected in the fish tissues may be attributed to contamination 

from Sites 6 and 82. 

The overall physical appearance of the fish, and the relatively low concentration of 

contaminants present in the fish tissues indicate the aquatic environment at Bear Head Creek 

is not suffering from any stress presented by the detected contaminants; however, some of the 

contaminants found in the fish tissue (pesticides, PCBs, and zinc) could be attributed to the 

potential areas of contamination. 

7.4.2.3 Pettiford Creek 

Baker did not collect fish or crab tissue samples at Pettiford Creek. 

7.5 Benthic Macroinvertebrate 

This section evaluates the current and potential adverse risk to the benthic 

macroinvertebrates from contaminants detected in the sediments and surface water in 

Wallace Creek, Bear Head Creek, and the ravine. 
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7.5.1 Wallace Creek 

The species density at Stations 6WC3A and 6-WC6A was 1,275 and 1,128 individualsimz, 

respectively and the species diversity for these stations was 0.448 and 0.510, respectively. 

These values compare to a species density of 210 individuals/ma and species diversity of 0.372 

at the Pettiford Creek station (PC). The MB1 values at Stations 6-WC3A and 6-WC6A were 

6.46 and 7.30, respectively, compared to 8.84 at Station PC. 

Station 6-WC3A was more similar to Station 6-WC6A than Station PC concerning water 

chemistry, habitat, and sediment type. Therefore, the species density, diversity, and MB1 

values are expected to be similar, if all other factors (i.e., pollution impacts) are equal. 

Approximately 74 percent (148 individuals) of the individuals collected at Station 6-WC3A 

were the chiromid species Tribelos iucundum; none of the other 52 individuals at this station 

comprised more than six percent of the sample number. Tribelos iucundum does not have a BI, 

however Tribelos spp. has a BI of 6.6 (Lenat, 1993). Tribelos iucundum is relatively sensitive 

to heavy metals, and intolerant to organic waters with a tolerance value of 1.0 (U.S. EPA, 

1990). This organism is primarily found in freshwaters with salinity concentrations of less 

than 0.5 ppt and waters having moderate dissolved oxygen concentrations (U.S. EPA, 1977). 

In addition, they are characteristic of clean water habitats, but are tolerant of organic 

enrichment if the dissolved oxygen concentration remains above 5.0 mg/l and the pH and 

water temperature are not adversely altered (U.S. EPA, 1977). 

Overall, contaminants at Station 6-WC3A do not appear to be adversely affecting the benthic 

community based on the similar species densities and diversities between Station 6-WC3A 

and Station 6-WC6A and the 6.46 MB1 value indicating good to fair water quality. In addition, 

Tribelos iucundum, a relatively intolerant species found primarily in clean environments, 

accounted for most of the individuals at Station 6-WC3A. 

At Station 6-WCGA, approximately 64 percent (113 individuals) of the individuals collected at 

Station 6-WC6A were the amphipod species, Gammarus fasciatus, 19 percent (34 individuals) 

were Tribelos iucundum, and 13.5 percent (24 individuals) were the oligochaete species, 

Limnodrilus hoffmeisteri. 

In general, amphipods occur in unpolluted waters (Pennak, 1989). In addition, Gammarus 

fasciatus (among a few other amphipods) often comprise the majority of specimens taken by 
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casual collectors and widely distributed and common in unpolluted waters (Pennak, 1989). 

Gammarus fasciatus has a BI of 6.9 (Lenat, 1993) and is facultative in its tolerance to organic 

wastes with a tolerance value of 2.0 (U.S. EPA, 1990). As discussed above, Tribelos iucundum 

individuals are usually associated with clean and unpolluted environments. Oligichaetes, 

however, are generally regarded as “indicators” of organic pollution (Pennak, 1989). 

Limnodrilus hoffmeisteri has a BI of 9.8 (Lenat, 1993) and is tolerant to organic wastes with a 

tolerance value of 5.0 (U.S. EPA, 1990). 

Overall, contaminants at Station 6-WC6A do not appear to be adversely affecting the benthic 

community based on the similar species densities and diversities between Station 6-WC6A 

and Station 6-WC3A and the 7.30 MB1 value which indicates fair water quality (Lenat, 1993). 

In addition, Gammarus fasciatus and Tribelos iucundum, which are generally found in 

unpolluted environments, comprise approximately 84 percent of the individuals collected at 

Station 6-WC6A. 

No benthic macroinvertebrates were collected at Station 6-WC9A and only eight individuals 

representing three species were collected at Station 6-WCllA. The dissolved oxygen at these 

stations were less than 0.2 mg/l at the bottom and there also was a salt wedge at these stations. 

This most likely accounted for the low density of individuals at these stations because an 

increase in chemical concentrations were not detected at these two stations. Previous studies 

have reported that macrobenthos in the deeper mud environments underwent drastic seasonal 

fluctuations due to anoxic conditions (Tenore, 1972). In addition, the study correlated the 

absence of benthic life in much of the deeper portions of an estuary with anoxic conditions in 

those areas (Tenore, 1972). 

Several of the metals detected in the surface water of Wallace Creek exceeded their applicable 

WQSs and/or WQSVs while several of the metals and pesticides and PCB-1260 detected in the 

sediment of Wallace Creek exceeded their applicable SQSVs. Therefore, although there does 

not appear to be a current adverse risk to the benthic macroinvertebrate community, the 

potential for adverse effects to this community is present. 

7.5.2 Bear Head Creek 

The species density at Stations 6-BH2A and 6-BH4A was 3,709 and 2,747 individuals/ma, 

respectively, and the species diversity for these stations was 0.932 and 0.514, respectively. 

These values compare to a species density of 210 individuals/m2 and species diversity of 0.372 
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at the Pettiford Creek station (PC). Station 6-BH2A was very similar to Station 6-BH2A 

based on the water chemistry, habitat, and sediment type, and not very similar to Station PC. 

The MB1 values at Stations 6-BH2A and 6-BH4A were 7.51 and 7.06, respectively, compared 

to 8.84 at Station PC. 

Approximately 45 percent (261 individuals) of the individuals collected at Station 6-BH2A 

were the oligochaete Isochaetides curvisetosus, 10 percent of the species were the oligochaete 

Sparganonhilus sp., 8 percent of the species were the oligochaete Limnodrilus hoffmeisteri, 

and 7.5 percent of the species were the bivalve Pisidium casertanum. 

As discussed earlier in this report, oligichaetes are generally regarded as “indicators“ of 

organic pollution (Pennak, 1989). However, Isochaetides curvisetosus has a BI of 7.1 (Lenat, 

19931, and it is facultative in its tolerance to organic wastes with a tolerance value of 2.0 (U.S. 

EPA, 1990). A tolerance value for Sparaanophilus sp. has not been established. Limnodrilus 

hoffmeisteri has a BI of 9.8 (Lenat, 1993) and it is tolerant to organic wastes with a tolerance 

value of five (U.S. EPA, 1990). Finally, Pisidium spp. has a BI of 6.8 (Lenat, 1993) and the 

species Pisidium case&mum is tolerant to organic wastes with a tolerance value of 4.0 (U.S. 

EPA, 1990). 

Overall, contaminants at Station 6-BH2A do not appear to be adversely affecting the bent&c 

community based on the relatively high species density and diversity values and the MB1 

value of 7.51 indicating fair water quality (Lenat, 1993). In addition, Isochaetides 

curvisetosus, a relatively pollution intolerant species found primarily in clean environments, 

accounted for nearly half of the individuals at Station 6-BH2A. 

Approximately 70 percent (301 individuals) of the individuals collected at Station 6-BH4A 

were the bivalve Pisidium casertanum, 11 percent of the species were the amphipod 

Gammarus fasciatus, and 8 percent of the species were the oligochaete Limnodrilus 

hoffmeisteri. 

Pisidium casertanum, with a BI of 6.8, and Gammarus fasciatus, with a BI of 6.9 are 

facultatively tolerant to pollution, while Limnodrilus hoffmeisteri, with a BI of 9.8, is 

relatively tolerant to pollution. 

Overall, contaminants at Station 6-BH4A do not appear to be adversely affecting the benthic 

macroinvertebrate community based on the similar species densities and diversities between 
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Station 6-WC3A and Station 6-WC6A and the MB1 value of 7.06 indicating fair water quality 

(Lenat, 1993). The majority of the individuals collected at Station 6-BH4A are facultatively 

tolerant to pollution, which means they may live in clean or semi-polluted habitats. 

One benthic macroinvertebrate was collected at Station 6-BH6A. A slight anaerobic odor was 

detected in the sediments at Station 6-BH6A indicating that the sediments may have been 

slightly anoxic. This potentially could have caused the low numbers of individuals at this 

station. 

7.6 Terrestrial Species 

As discussed in Section 7.3 (Surface Soil Quality), the contaminant concentrations in the 

surface soils of a few of the TAL inorganics potentially may be high enough to cause adverse 

effects to plants or invertebrates (specifically earthworms). The available data was limited to 

plants and invertebrates, therefore, effects on mammals, reptiles, birds, and other terrestrial 

species could not be evaluated. 

The potential soil exposure to terrestrial fauna at OU No. 2 was evaluated by both direct and 

indirect exposure to COCs via water and soil and via foodchain transfer. Contaminants of 

concern at OU No. 2 are identified in section 5.1.3 for each individual site. Indicator species 

used in this analysis are the whitetailed deer, cottontail rabbit and the quail. The exposure 

points for these receptors are the surface soils and surface water (surface soils from site 6, Lot 

201; Site 6, Lot 203; Sites 6, Wooded areas and Ravine, and 82; and, Site 9; Surface water from 

Wallace Creek). The routes for terrestrial exposure to the COCs in the soil and water are 

incidental soil ingestion, drinking water ingestion, and vegetation ingestion. 

Total exposure to the COCs in the soil and surface waters by the terrestrial receptors was 

evaluated by estimating the chronic daily dose and comparing this dose to terrestrial reference 

values (TRVs) representing acceptable daily dose in mgkglday. For this analysis, TRVs were 

developed from No-Observed-AdverseEffect-Levels (NOAELs) obtained from the Integrated 

Risk Information System (IRIS, 1993) or toxicological profiles (Table 7-l). No uncertainty 

factors or modifying factors were applied to the NOAELs. 

The estimated chronic daily doses representing the total exposure of the receptors to soils, 

surface water, and vegetation were determined using the following equation: 
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E = (cw)(lw) + [(Cs)(Bu)(lu~ + (cs)mlwl 
BW 

Where: 

E = Total Exposure, mg/kg/d 

Cw = Constituent concentration in water, mg/L 

Iw = Bate of drinking water ingestion, L/d 

Cs = Constituent concentration in soil, mg/kg 

Bv = Soil to plant transfer coefficient, unitless 

Iv = Bate of vegetation ingestion, kg/d 

Is = Incidental soil ingestion, kg/d 

H = Contaminated area/Home range area ratio, unitless 

BW = Body weight, kg 

Bioconcentration of the COCs were calculated using the soil to plant transfer coefficient (Bv) 

for organics (Travis, 1988) and metals (Baes, 1984). The concentrations of the COCs in the 

soil, Cs, were the log-normal 95th percentile upper confidence limit of the arithmetic mean 

concentration and the concentrations of the COCs in the water, Cs, were the log-normal 95th 

percentile upper confidence limit of the arithmetic mean concentration for Wallace Creek. 

The exposure parameters used in the exposure calculation are presented in Table 7-l and are 

summarized for each receptor below. 

Whitetuiled Deer 

For the whitetailed deer, the feeding rate is 1.6 kg/d (Dee, 1991). The incidental soil ingestion 

rate is 0.019 kg/d (Scarano, 1993). The rate of drinking water ingestion is 1.1 L/d (Dee, 1991). 

The rate of vegetation ingestion is 1.6 kg/d (Dee, 1991). The body weight is 45.4 kg (Dee, 

1991), and the home range is 454 acres (Dee, 1991). 

Cottontail Rabbit 

For the cottontail rabbit, the feeding rate is 0.1 kg/d (Newell, 198’7). The incidental soil 

ingestion rate is 0.002 kg/d (Newell, 1987). The rate of drinking water ingestion is 0.185 L/d 
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(Federal Register, 1993). The rate of vegetation ingestion is 0.1 kg/d. The body weight is 2 kg 

(Newell, 19871, and the home range is 10 acres (USDI, 1984). 

Bobwhite Quail 

For the bobwhite quail, the feeding rate is 0.01 kg/d (Newell, 1987). The incidental soil 

ingestion rate is 0.001 kg/d (Newell, 1987). The rate of drinking water ingestion is 0.013 L/d 

(Federal Register, 1993). The rate of vegetation ingestion is 0.01 kg/d. The body weight is 0.1 

kg (Newell, 1987), and the home range is 12.1 acres (USDI, 1985). 

Estimates of the potential risk to the terrestrial receptors were made by comparing the total 

exposure of the COCs to the TRVs. Exceedences of the TRVs indicates a potential for adverse 

effects. 

The Quotient Index (&I) method was used in this analysis. 

QI=E 
TRV 

where: 

&I = Quotient Index 

E = Total Exposure, mg/kg/day 

TRV = Terrestrial Reference Value, mg/kg/day 

Ratios of less than unity indicate a low likelihood of adverse effects while a ratio above unity 

indicate the likelihood of an adverse affect to the receptor. For the COCs that had available 

TRVs, the &I did not exceed unity for any of the indicator terrestrial receptors. 

7.7 Threatened and/or Endangered Species 

The only identified threatened or endangered species at OU No. 2 is the American alligator. 

This species potentially may be adversely affected by the contaminants detected in the surface 

water, sediments and fish tissue. No attempt was made during this evaluation to estimate the 

exposure to contaminants in these media because of the large uncertainty in available models. 

In addition, even if exposure could be quantified, there is limited (if any) toxicological data on 
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alligators. Therefore, actual risk to the alligators exposed to contaminants at OU No. 2 can 

not be determined. 

7.8 Flora/Wetlands 

Wetlands have been identified along the banks of Wallace Creek and Bear Head Creek. 

Wetlands are valuable components of the environment as they play an important role in 

maintaining and improving environmental quality. A few of their significant functions 

include controlling flood waters, improving water quality, and providing wildlife habitat. 

A wetland delineation or evaluation was not conducted at OU No. 2. Some stressed and/or 

dead vegetation was observed along the stream bank at a few of the stations. The observed 

stressed/dead vegetation was neither widespread or extensive in area1 extent. This is typical 

of any wetland system that has natural successional processes occurring including maturing 

trees and seasonal die off of mature plant species. In addition, natural stresses may be added 

to the wetlands systems from variation in tidal influence of the saltwater. The National 

Wetlands Inventory Map (NWI) was examined to determine the classification of wetlands in 

OIJ No. 2. The NWI has designated the banks surrounding Wallace Creek as a palustrine 

system that is forested with evergreens. A palustrine system included all non-tidal wetlands 

dominated by trees, shrubs, persistent emergents, emergent mosses or lichens, and all such 

wetlands that occur in tidal areas where salinity due to ocean-derived salts is below 0.5%. The 

area surrounding Bear Head Creek is also a palustrine system; however, it is forested with 

primarily deciduous trees. The northern bank is designated as a non-tidal, saturated area, 

where the southern bank is designated as a non-tidal, temporarily flooded, partially drained 

area. Contaminants in the surface water and sediments potentially may adversely impact the 

wetland systems due to the observed exceedences of water and sediment quality values. 

7.9 Other Sensitive Environments 

Bear Head Creek and the inland portion of Wallace Creek and any coastal wetlands associated 

with these waters is regulated under the CAMA. The tidal portion of Wallace Creek, and the 

New River and a 75 foot inland buffer zone are regulated under CAMA. The only activities 

occurring in the inland portions of the waters that would require authorization under CAMA 

are activities that would occur in the water (e.g., constructing a pier or boat ramp, dredging, 

etc.). In addition, for the tidal waters, any land disturbing activities (e.g., construction, 

digging, etc.) within the water and within the 75 feet buffer zone will require a permit or 
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authorization. OU No. 2 is located in the inland portion of Bear Head Creek and Wallace 

Creek. There do not appear to be any activities that will occur in the waters at these locations, 

and therefore no authorization under CAMA would be required. 

No specific areas within Wallace Creek, Bear Head Creek, and the New River directly 

downstream of Wallace Creek have been designated as spawning areas critical for the 

maintenance of tish/shellfish, however, some spawning areas may exist in these waters. The 

potential impacts to the fish in these waters have already been discussed in this report. These 

same impacts would apply to fish in the spawning areas. The fish/shellfish in these spawning 

areas, however, may be more susceptible to chemical stresses due to the higher sensitivity of 

the reproductive life stages of organisms to these types of stresses. 

The Wallace Creek Swamp Natural Area is located in and adjacent to Wallace Creek 

upstream of Piney Green Road. Although this area is upstream of the suspected sources of 

contamination at OU No. 2, potential impacts to this area may occur if contaminants are 

transported upstream due to the tidal influence in Wallace Creek. 

No specific areas with Wallace Creek, Bear Head Creek, and the New River directly 

downstream of Wallace Creek have been designed as nursery areas, however, some nursery 

areas may exist in these waters. The potential impacts to the fish in these waters have 

already been discussed in this report. These same impacts would apply to fish in the nursery 

areas. The fish/shellfish in these spawning areas, however, may be more susceptible to 

chemical stresses due to the higher sensitivity ofjuvenile organisms to these types of stresses. 

7.10 Uncertainty Analysis 

The procedures used in this evaluation to assess risks to ecological receptors, as in all such 

assessments, are subject to uncertainties. In general, the following are the main sources of 

uncertainty: 

l Environmental chemistry sampling and analysis; 

l Environmental parameter measurement; 

l Exposure parameter estimation; 

l Toxicological information. 
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Each of these sources of uncertainty as they pertain to this risk assessment are discussed 

below. 

The chemical sampling program at OU No. ‘2 consisted of surface water, sediments, soil, tissue, 

and groundwater. The concentrations of chemicals in the surface water will vary with the 

tides; the concentrations are expected to be lower at higher tides (more dilution) and higher at 

low tides (less dilution). 

The proximity of estuaries to landmasses renders them highly susceptible to pollution from 

human activities; this pollution threatens fish communities in many regions. Anthropogenic 

stresses on fish populations can be intense. Whereas much attention has been focused on the 

acute exposure of these populations to pollutants, sublethal and chronic exposures also 

debilitate resident and seasonal species. The mobility and migratory habits of fishes, 

however, make observations on anthropogenic effects more difficult to assess, and most of the 

evidence on pollution-induced changes in fish populations has been derived from laboratory 

experiments. Effects of man-made stresses on fishes in estuaries are often obscured by 

naturally occurring and poorly understood, long-term variations. 

The ecological investigation consisted of one sampling effort. The results of this sampling will 

only provide a “snapshot in time“ of the ecological environment. Because the biotic 

community can have a high amount of natural variability, the “snapshot in time” may not be 

an accurate representation of actual site conditions. There also is error and uncertainty in the 

sampling methods used to collect the fish and benthic macroinvertebrates. Because few, if 

any, fish were collected at the stations, the population statistics were not reliable. In addition, 

in several of the tissue samples, only one fish was analyzed because only one was collected of 

that species. Therefore, the concentrations of contaminants may not be a good representation 

of the average tissue concentration. 

The collection of benthic macroinvertebrates has less uncertainty than the collection of fish. 

However, the effectiveness of the ponar depends upon the sediment type. The ponar is less 

effective in hard, rocky sediments, or sediments with a lot of organic debris that may prevent 

the ponar from completely closing, than in soft, mucky sediments. Because the sediment types 

varied among the stations, the effectiveness of the ponar also would have varied. 

There is uncertainty in trying to attribute differences in species density, diversity, and 

similarities between stations to specific hazards, because these differences may be the result of 

7-29 



natural causes. As discussed previously, fish and crabs are mobile. Therefore, the tissue 

contaminant concentrations cannot be correlated with the contaminants detected at OU No. 2 

because the fish or crabs may have been exposed to the contaminants at a different location. 

Also, as observed in this investigation, natural conditions (salt wedge, low dissolved oxygen) 

can result in low numbers of individuals. 

There also is uncertainty in the use of toxicological data in ecological risk assessments. The 

surface water and sediment values established by North Carolina and Region IV are set to be 

protective of a majority of the potential receptors. There will be some species, however, that 

will not be protected by the values because of their increased sensitivity to the chemicals. 

Also, the toxicity of chemicals mixtures is not well understood. All the toxicity information 

used in the ERA for evaluating risk to the ecological receptors is for individual chemicals. 

Chemical mixtures can affect the organisms very differently than the individual chemicals. 

Finally, estuaries are physically unstable areas characterized by large spatial and temporal 

variations in temperature, salinity, oxygen concentration, turbidity, and other factors. 

Temporally, such variations take place in the short term and long term. Yet, despite these 

variations, the basic structure of estuarine fish communities is reasonably stable, and the 

fishes often have more or less predictable patterns of abundance and distribution. However, 

estuarine fish populations change dramatically in response to environmental perturbations; 

these population changes can be permanent even though the predominantly estuarine species 

have broad temperature tolerances and strong osmoregulatory abilities. The species 

composition of estuarine communities change constantly, attesting to the variable 

environmental conditions and the limitations of the tolerances of the fish populations to 

alterations in the habitat. 

7.11 Ecological Significance 

The objective of the ERA was to determine if past reported disposal practices at OU No. 2 were 

adversely impacting the ecological integrity of the terrestrial environment or of Wallace 

Creek, Bear Head Creek, or the ravine. The ecological significance of the results is necessary 

to provide the risk managers with the requisite information, to be used in conjunction with the 

human health risk assessment, in order to determine the appropriate remedial action at the 

site for the protection of public health and the environment. 
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For the aquatic portion of the ERA, the results indicate that COCs present in surface water 

and sediments of Wallace Creek, Bear Head Creek, and the Ravine could pose a moderate to 

high potential risk to aquatic receptors. The presence of VOCs in Wallace Creek results from 

groundwater discharge from the site to the creek. However, none of the TCL organic 

chemicals detected in the surface water samples exceeded the WQS or WQSV values. Some 

TAL inorganics exceeded the WQS and/or WQSV in both creeks and the ravine. However, 

although the ravine is a source of the inorganic contamination, the results of the inorganic 

sampling in Wallace Creek could not establish a direct impact to the creek due to exceedence 

of these inorganics in both upstream and downstream samples. The fish population of both 

creeks appeared healthy and population statistics did not indicate that they were impacted by 

COCs from OU No. 2. Fish tissue results indicated that some COCs were elevated in 

concentration and could be attributed to sources of COCs at OU No. 2. The primary influence 

on the benthic macroinverebrate community appeared to be related to the presence of salinity 

gradients in the two creeks. The salt wedge that developed at the interface of the freshwater 

and saltwater systems resulted in low dissolved oxygen that created an adverse habitat for 

intolerant species. It is noted that the seasonal rainfall for the area was atypically high and 

resulted in lower salinities throughout the New River estuary. 

For the terrestrial portion of the ERA, the results indicate that COCs present in the surface 

soils could pose a moderate risk to plant and terrestrial invertebrates when compared to 

available toxicological values. However, comparisons of the total exposure to the COCs in the 

soil and surface waters by the terrestrial vertebrate receptors with available TRVs indicated 

that the &I did not exceed unity for any of the indicator terrestrial receptors. 

Based on the above findings, past reported disposal practices at OU No. 2 potentially are 

adversely impacting the ecological integrity of Wallace Creek, Bear Head Creek, or the 

ravine. The findings do not indicate a potentially adverse impact to vertebrate terrestrial 

receptors. 
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TABLE 7-1 

OPERABLE UNIT NO. 2 
TERRESTRIAL REFERENCE VALUES 
REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Contaminant of Concern 
Soil to Plant 

Transfer Coefficient 
Toxicity Reference Value 

(Bv) 
(TRV) mglkgld 

4,4’-DDE 

4,4’-DDD 

4,4’-DDT 

Dieldrin 
Endrin 

PCB-1260 

l,l,l-Trichloroethane 

Tetrachloroethene 

Anthracene 

1,4-Dichlorobenzene 

Flouranthene 

Phenol 

Pyrene 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 
Nickel 

0.006 (lv2) 0.05 (4) 

0.015 (1*2) 0.05 (4) 

0.033 (L2) 0.05 (4) 

0.526 (1,2) 0.005 (4) 

0.015 (2) 0.025 (4) 

0.019 (1.2) 2.4 (9) 

1.390 (192) 350 (4) 

1.281& 2) 20 (4) 

0.155 (1,2) 1000 (4) 

0.322 (L2) 60 (4) 

0.085 (1.2) 125 (4) 

8.360 (lt2) 60 (4) 

0.085 (192) 75 (4) 

0.040 (3) 16 (5) 

0.150 (3) 30 (4) 

0.550 (3) 4.7 (6) 

0.008 (3) 2.7 (‘1 

0.020 (3) 300 (4) 

0.045 (3) 27.4 (4) 

0.900 (3) 7.4 (8) 
0.060 (3) 5 (4) 

1) Table 5-13. 
(2) Travis, 1988. 
(3) Baes, 1984. 
(4) IRIS, 1993. 
(5) USDH, 1992a. 
(6) USDH, 1992b. 
(7) USDH, 1991a. 
(8) ATSDR, 1988. 
(9) USDH, 1991b. 
(10) ATSDR, 1989. 
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TABLE 7-2 

OPERABLE UNIT NO. 2 
EXPOSURE PARAMETERS (1) 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

UNITS 

Incident Soil Ingestion I kg/d 

Body Weight I kg 

Home Range Size 

TA - Not Applicable 
(1) Scarano, 1993. 
(2) Dee, 1991. 
(3) Newell, 1987. 
(4) Federal Register, 1993. 
(5) USDI, 1985. 
(6) USDI, 1984. 

acres 

0.019(l) I 0.002(3) I 0.001(3) 

1.1(Z) 0.185(4) 0.013(4) 

1.6(z) 
I 

0.1 
I 

0.01 

45.4(z) I 2W I 0.1(3) 

454(2) I lO(6) I 12.10(5) 
I  t  
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8.0 SUMMARY/CONCLUSIONS 

The following sections contain the summary/conclusions for the ERA including Water 

Quality, Sediment Quality, Surface Soil Quality, fish and benthic macroinvertebrates. 

8.1 Water Quality 

The water quality summary/conclusions are discussed in the following sections. 

8.1.1 Wallace Creek 

None of the TCL organic COCs detected in Wallace Creek exceeded applicable water quality 

criteria values. Dissolved oxygen concentrations and pH values were below WQS and WQSV 

at some of the stations, but probably were associated with natural conditions. 

Surface water concentrations of cadmium, copper, lead, mercury, nickel, silver, and zinc 

exceeded the North Carolina Water Quality Standards (WQS) and/or U.S. EPA Region IV 

acute or chronic Water Quality Screening Values (WQSV, in some of the samples. The 

exceedences of these TAL inorganics occurred in upstream and/or downstream samples or 

were infrequent in occurrence. 

In addition, several TAL inorganics had the ratio of the upper 95% confidence limit (or 

maximum value) and the chronic WQSV greater than unity. Based on these results, the 

potential risk for aquatic life in Wallace Creek to be adversely affected by chronic toxicity 

from the CCCs in the surface water is expected to be moderate to high, provided that the 

exposure concentration evaluated represents long-term conditions. 

8.1.2 Bear Head Creek 

None of the TCL organic COCs detected in Bear Head Creek exceeded applicable water quality 

criteria values. Dissolved oxygen concentrations and pH values were below WQS and WQSV 

at some of the stations, but probably were associated with natural conditions. 

Surface water concentrations of copper, lead, mercury, nickel, and silver exceeded the WQS 

and/or WQSV in some of the samples. The exceedences of these TAL inorganics occurred in 

upstream and/or downstream samples or were infrequent in occurrence. 
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In addition, several TAL inorganics had the ratio of the upper 95% confidence limit (or 

maximum value) and the chronic WQSV greater than unity. Based on these results, the 

potential risk for aquatic life in Bear Head Creek to be adversely affected by chronic toxicity 

from the COCs in the surface water is expected to be moderate to high, provided that the 

exposure concentration evaluated represents long-term conditions. 

8.1.3 Ravine 

None of the TCL organic COCs detected in the ravine exceeded applicable water quality 

criteria values. 

Surface water concentrations of aluminum, cadmium, copper, iron, lead, silver, and zinc 

exceeded the WQS and/or WQSV in some of the samples. The exceedences of these TAL 

inorganics occurred in upstream and/or downstream samples or were infrequent in occurrence. 

In addition, several TAL inorganics had the ratio of the upper 95% confidence limit (or 

maximum value) and the chronic WQSV greater than unity. Based on these results, the 

potential risk for aquatic life in the ravine to be adversely affected by chronic toxicity from the 

COCs in the surface water is expected to be moderate to high, provided that the exposure 

concentration evaluated represents long-term conditions. 

8.1.4 Pettiford Creek 

Dissolved oxygen concentrations were below the WQS at one station, but probably was 

associated with natural conditions. 

8.2 Sediment Quality 

The sediment quality summary/conclusions are discussed in the following sections. 

8.2.1 Wallace Creek 

Sediment concentrations of copper, lead, silver, zinc, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, die&in, 

PCB-1260, benzo(a)pyrene, fluoranthene, and pyrene exceeded the Region IV lower 10 

percentile (ER-L) and/or median percentile (ER-M) sediment screening values CSQSV) in some 
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of the samples. The exceedences of the TAL inorganics occurred in both upstream and 

downstream samples and, therefore, do not appear site related. Dieldrin was detected in the 

uppermost station only. The remaining pesticides and PCBs exceeded the SQSV primarily in 

adjacent and downstream samples and their presence might be attributable to site runoff. The 

PAHs only were detected near roadways. 

In addition, several TAL inorganics and TCL organics had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in Wallace Creek to be adversely affected by chronic toxicity from the COCs in 

the sediments is expected to be moderate to high. 

8.2.2 Bear Head Creek 

Sediment concentrations of lead, 4,4’-DDE, 4,4’-DDD, 4,4’-DDT, PCB-1260, and 

benzo(a)pyrene exceeded the ER-L and/or ER-M SQSVs in some of the samples. The 

exceedences of lead occurred in both upstream and downstream samples and, therefore, do not 

appear site related. The pesticides and PCBs exceeded the SQSV primarily in adjacent and 

downstream samples and their presence might be attributable to site runoff. The PAHs 

exceeded the SQSV near the roadway only. 

In addition, several TAL inorganics and TCL organics had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in Bear Head Creek to be adversely affected by chronic toxicity from the COCs 

in the sediments is expected to be moderate to high. 

8.2.3 Ravine 

Sediment concentrations of cadmium, lead, mercury, silver, zinc, 4,4’-DDE, 4,4’-DDD, 4,4’- 

DDT, dieldrin, endrin, PCB-1260, and several PAHs exceeded the ER-L and/or ER-M SQSVs 

in some of the samples. These constituents probably are attributable to site runoff. 

In addition, several TAL inorganics and TCL organics had the ratio of the upper 95% 

confidence limit and the ER-L greater than unity. Based on these results, the potential risk 

for aquatic life in the ravine to be adversely affected by chronic toxicity from the COCs in the 

sediments is expected to be moderate to high. 
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8.3 Surface Soil Quality 

The surface soil quality summary/conclusions are discussed in the following sections. The 

effects on terrestrial life from pesticides, PCBs, PAHs and several of the metals could not be 

addressed in the ERA because of lack of available information. The following paragraphs 

discuss effects on terrestrial life from the metals for which toxicological information was 

found. 

8.3.1 Site 9 

None of the metals detected in the Site 9 surface soil for which toxicological information was 

available, exceeded the applicable values. 

8.3.2 Site 6 (Lot 201) 

Surface soil concentrations of chromium detected at Site 6 (Lot 201) exceeded published 

toxicological values and potentially may cause adverse effects to terrestrial life. 

8.3.3 Site 6 (Lot 203) 

Surface soil concentrations of chromium, copper and zinc detected at Site 6 (Lot 203) exceeded 

published toxicological values and potentially may cause adverse effect to terrestrial life. 

8.3.4 Sites 6 (Wooded and Ravine Areas) and 82 

Surface soil concentrations of arsenic, copper, and zinc detected at Sites 6 (Wooded and Ravine 

Areas) and 82 exceeded published toxicological values and potentially may cause adverse 

effects to terrestrial life. 

The fish summary/conclusions are discussed in the following sections. 

8.4.1 Population Statistics 

The summary/conclusions for the fish population statistics are discussed in the following 

sections. 
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8.4.1.1 Wallace Creek 

The majority of the individuals collected at Wallace Creek were represented by juveniles 

representing the following species: eastern mosquito, shiner sp., pumpkinseed and the 

american eel. 

Community similarity indices showed the greatest similarity between Stations 6-BH6A‘and 6- 

WCGA (0.53) and the least similarity between Stations 6-BH6A and 6-WC11 (0) and Stations 

6-WC4 and 6-WCll(0). Because a limited number of fish were collected at all the stations, the 

similarity values are not reliable. 

The diversity of fishes collected at Wallace Creek varied within the stations. Typically, 

estuarine environments produce a high biomass and abundance, but are limited in the 

quantity of species. As with the similarity values, the diversity values are not representative 

of the creek due to the limited data set. 

At Wallace Creek, there were no anomalies observed on the fish such as lesions, bacterial or 

viral infections. 

The fish community at Wallace Creek appeared healthy and the population statistics did not 

indicate that the environment was impacted by contaminants of concern from OU No. 2. 

8.4.1.2 Bear Head Creek 

The majority of the individuals collected at Bear Head Creek were represented by juveniles 

which included, eastern mosquito, spot, and pumpkinseed. 

Community similarity indices showed the greatest similarity between Stations 6-BH6A and 6- 

WCGA (0.53) and the least similarity between Stations 6-BH6A and 6-WCll(0) and Stations 

6-WC4 and 6-WCll(0). Because a limited number of fishes were collected at all the stations, 

the similarity values are not reliable. 

The diversity value derived from the fish collected at Bear Head Creek was 0.29. Typically, 

estuarine environments produce a high biomass and abundance, but are limited in the 
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quantity of species. As with the similarity values, the diversity values are not representative 

of the creek due to the limited data set. 

At Bear Head Creek, there were no anomalies observed on the f=h such as lesions, bacterial or 

viral infections. 

The fish community at Bear Head Creek appeared healthy and the population statistics did 

not indicate that the environment was impacted by contaminants of concern from OU No. 2. 

8.4.1.3 Pettiford Creek 

The individuals collected at Pettiford Creek included, shiner sp., pumpkinseed, and striped 

mullet. Because of the limited numbers of fishes that were collected, conclusions regarding 

population were limited. 

The only diversity value derived from the fish collected at Pettiford Creek was 0.45. Typically, 

estuarine environments produce a high biomass and abundance, but are limited in the 

quantity of species. 

At Pettiford Creek, there were no anomalies observed on the fish such as lesions, bacterial or 

viral infections. 

The fish community at Pettiford Creek appeared healthy and the population statistics did not 

indicate that the environment was impacted by contaminants. 

8.4.2 Tissue Analysis 

The summary/conclusions for the fish tissue analysis are discussed in the following sections. 

8.4.2.1 Wallace Creek 

Toluene, silver, benzene, and selenium were detected in fish and crab tissue samples. The fish 

tissue concentrations were within the range of tissue concentrations for these contaminants 

reported in ecological studies. Because of the frequency of detection of these contaminants 

both upstream and downstream from OU No. 2, the contaminants can not be attributed to the 

sites. 
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The fish community at OU No. 2 had elevated tissue concentrations of the following 

contaminants of concern: pesticides, PCBs, trichloroethene, and zinc. Due to the nature of the 

contaminants of concern, these constituents may be attributed to OU No. 2. The crab tissues 

had elevated levels of phenols, although the contaminant can not be attributed to the site. 

8.4.2.2 Bear Head Creek 

Toluene, cadmium, benzene and selenium were detected in fish and crab tissue samples. The 

fish tissue concentrations were within the range of tissue concentrations for these 

contaminants reported in ecological studies. Because of the frequency of detection of these 

contaminants both upstream and downstream from OU No. 2, the contaminants can not be 

attributed to the sites. 

The fish community in Bear Head Creek had elevated tissue concentrations of the following 

contaminants of concern: pesticides, PCBs, and zinc. Due to the nature of the contaminants of 

concern, these constituents may be attributed to OU No. 2. 

8.4.2.3 Pettiford Creek 

Baker was not tasked with collecting fish for tissue analysis at Pettiford Creek. 

8.5 Benthic Macroinvertebrate 

The benthic macroinvertebrate summary/conclusions are discussed in the following sections. 

8.5.1 Wallace Creek 

Species richness in Wallace Creek was highest in the upstream stations (7-12 species) and 

lowest in the downstream stations (O-3 species). Species density followed a similar pattern 

with approximately 1,200 individuals/ma in the upper reaches and approximately 50 

individuals/m2 in the lower reaches of the creek. Species diversity was less than 0.5 at all the 

sampled stations on Wallace Creek. 

The dominant species in the creek varied from the chiromid species Tribelos iucundum (74 

percent of the individuals) in the upper reaches, the amphipod Gammarus fasciatus (64 
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percent of the individuals) in the mid-reaches, and the polychaetes Nereis succinea and 

Canitella canitata (five of the eight individual) and the oligochaete Limnodrilus hoffmeisteri 

(three of the eight individuals) in the lower reaches of Wallace Creek. This variation followed 

the variation in salinity measurements at the stations and indicated the effects of the tidal 

influence seen in the transition from a freshwater system in the upper reaches of the creek and 

the estuarine influence in the lower reaches of the creek. 

The Macroinvertebrates Biotic Index (MBI) ranged from good-fair (6.46) in the upper reaches 

of the creek to poor (9.8) in the lower reaches of the creek. However, the salinity gradient 

influenced the species composition in the lower reaches with the tolerant freshwater 

oligochaete species being present. In addition, the presence of the salt wedge and low 

dissolved oxygen can create an adverse habitat for intolerant species. 

8.5.2 Bear Head Creek 

Species richness in Bear Head Creek was highest in the upstream stations (16-33 species) and 

lowest in the downstream station (one species). Species density followed a similar pattern 

with approximately 2,700 to 3,700 individuals/m2 in the upper reaches and approximately 25 

individuals/ma in the lower reaches of the creek. Species diversity was less than 1.0 at the 

upper reach station and less than 0.5 in the mid-reach station. Only one species was found in 

the lower reach station. 

The dominant species in the creek varied from the oligochaete species Isochaetides 

curvisetosus (45 percent of the individuals) in the upper reaches, the bivalve Pisidium 

casertanu (70 percent of the individuals) in the mid-reaches, and the polychaete Nereis 

succinea (100 percent of the individuals) in the lower reaches of Bear Head Creek. This 

variation followed the variation in the salinity measurements at the stations and indicated 

the effects of the tidal influence seen in the transition from a freshwater system in the upper 

reaches of the creek and the estuarine influence in the lower reaches of the creek. 

The MB1 was poor and ranged from 7.51 in the upper reaches of the creek to 7.06 in the mid- 

reach of the creek. However, the salinity gradient influenced the species composition in the 

lower reach with no freshwater species being present. In addition, the presence of the salt 

wedge and low dissolved oxygen can create an adverse habitat for intolerant species. 
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Although there was no observed salt wedge or salinity graident in Bear Head Creek between 

the biological sampling stations (i.e., above station 6BH071, Table 3-4 does indicate that a 

salinity gradient and salt wedge exists at station 6-BHO’ISWISD, approximately 2,500 feet 

below station 6-BH07. Table 3-18 indicates that surface water samples were taken at station 

6-BH07-SW/SD on a falling tide approximately 80 percent to low tide. Finally, there are 

reported large fluctuations in salinity in estuaries similar to the New River watershed (e.g., 

White Oak River) with measured salinities varying by 10 to 15 ppt at a given station. Due to 

the high seasonal rainfall, the salt wedge may be positioned much lower in the downstream 

reach of Bear Head Creek than would be typical. Therefore, a salinity gradient is the likely 

influence in the species composition in the lower reach of the creek. 

8.5.3 Pettiford Creek 

Four species were collected in Pettiford Creek and species density was 210 individuals/m2. 

Species diversity was less than 0.5 at the sampled station on Pettiford Creek. The dominant 

species in the creek was the oligochaete Limnodrilus hoffmeisteri (70 percent of the 

individuals). The MB1 was poor at 8.84. 

8.6 Terrestrial Receptors 

Total exposure to the COCs in the soil and surface waters by the terrestrial receptors was 

evaluated by estimating the chronic daily dose and comparing this dose to terrestrial reference 

values (TRVs). Indicator species used in this analysis were the whitetailed deer, cottontail 

rabbit and the quail. The exposure points for these receptors are the surface soils and surface 

water (surface soils from site 6, Lot 201; Site 6, Lot 203; Sites 6, Wooded areas and Ravine, and 

82; and, Site 9; Surface water from Wallace Creek). The routes for terrestrial exposure to the 

COCs in the soil and water are incidental soil ingestion, drinking water ingestion, and 

vegetation ingestion. Estimates of the potential risk to the terrestrial receptors were made by 

comparing the total exposure of the COCs to the TRVs using the Quotient Index <&I> method. 

Ratios of less than unity indicate a low likelihood of adverse effects while a ratio above unity 

indicate the likelihood of an adverse affect to the receptor. For the COCs that had available 

TRVs, the &I did not exceed unity for any of the indicator terrestrial receptors. 
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8.7 Ecological Significance 

The objective of the ERA was to determine if past reported disposal practices at OU No. 2 were 

adversely impacting the ecological integrity of the terrestrial environment or of Wallace 

Creek, Bear Head Creek, or the ravine. The ecological significance of the results is necessary 

to provide the risk managers with the requisite information, to be used in conjunction with the 

human health risk assessment, in order to determine the appropriate remedial action at the 

site for the protection of public health and the environment. 

Based on the above findings, past reported disposal practices at OU No. 2 potentially are 

adversely impacting the ecological integrity of Wallace Creek, Bear Head Creek, or the 

ravine. The findings do not indicate a potentially adverse impact to vertebrate terrestrial 

receptors. 
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FE = Federal Endanqered 
FT = Fedej~al Ttire&ned 

,=c 1 = Federal Candidate level 1 . At. risk. List.ing warrented 
ht. prec ?uded by higher priori ties _ 

FC2 = F&era1 Candidate level 2. VUlRi~~~Ehl~. - Listing warrented 
hut. prec luded tly higher priorities _ 

F3C = Federal Candidate level 3C. tlt3i-e abundant. and/clr less 
t.hreatbened than previously knr~wn. 

E = State Endangered 
T = St.3 t.e Threatened 

SC = t2t.at.e Special CC~ncern 
c: = z3t.a t.e Cand ida t.e 

!3R = :z;t.at.e 'signif icant.iy F&j-e 

w = 5;t.at.e wat.cl-t List. (WI :J 
w3 = ,I II II ) undocumented St-ate c~ccurrence prior to 

Lejeune sib. 



List. elf species and communities by 5ect.or - Camp Lejeune 
endanqered 5;pec ies and special-interest. communi t.ies survey 

List current. a5 of 9-30-91 , 
Replaces list of E;-30-91. 

Status 

SECTOR E 

E-l Upper Beach 
Amaran t.hus pum i 1 US (I 1 388 1) FC2, T 

E-5 Brack ish Marsh 
Parietaria praetermissa W 
SO 1 a17I.m pseudograc i 1 e w 

SECTOR F 

FA-1 

FA-2 

FA-d 

FE+1 

FE+2 

FE-3 

Depression Meadow 
Arist.ida palustris 
Burmal3nia t3i f lora 
Pan i c urri t.enrrum 
Rhesia aristusa 
Rhynctmspc~ra wright.iana 

Road Meadow 
Rhync hospclra n i tens 
Rhynchospura pusi 1 la 

Depression Meadqw 
Arist.ida palust-ris 
Ccelorachis rugcea 
Dichant.helium erect.ifol.ium 
Rhex i a ar i s t.rJsa 
Rhynctmspora harper i 

Wet Pine Flatwoods 
Amptiicarpum purshi i 
Lysimachia locmisii 
Pan i c uric tenerum 
Xyrie dif formis var. curt.issii 

SR 
W 
SR 

FC2,T 
W 

W 
W 

SR 
W 
SR 

Fb,T 
c 

UTM Grid 

9274 13 
!sR 
W 
SR 
W 

‘326409 
W 
W 



Xyris dif farmis.. var . curtissii W 
Xyris ellicrt.t.ii SR 

FE-4 Wet Pine Flatwoods 939426 
Lysimachia lcicimisii W 
Rhynchospura harveyi W 
Rhynchospora pusi 11 a W 
Sc ler ia minor SR 

FC-2 FlatwomVSwamp Eccdmne 
Ant.haenant.ia rufa 
Hi21 ianthur; heterophyl lus 
Lysimachia lcrcmisii 
Oxypolis ternata 

9224 13 
W 
W 
w 

FC2,T 

._ 

i- 

FC-3 Depression Meadow 
Arir;t.ida palustris 
Bartonia vel-na 
Burmannia biflora 
Dichanthelium erectifolium 
Litsea aest.ivalis 
Muhlenbergia torreyana 
Faspal Urti praecox 
Rhexia arist.osa 
Rhynchospora cephalantha f 
Rhynchospora t.t-acyi 

;- ': 91 a:3 1 8 
SR 
W 
W 
SR 

FC2,C 
F3C,E 

W 
FCZ,T - 

ant.rorsa unwxal/rare 
SR 

\ FC-4 Pocosin Ecotone 
:.. Andrclpcsgon capillipes 

Gent-iana autumnal is 

FD-1 Cypress Savanna 
CIgalinis linifolia 
Anthaenantia rufa 
Ar istida palustris 
Bart.cmia verna 
Burmannia bi f lora 
Carex verruc:osa 
CoeIt3rachis rugusa 

.? 
919375 

W 
W 

904377 
SR 
W 
SR \ 
W 
W 
SR 
W 



(Ftkl cont. II 
'Xyris ttaldwinia-ha 

FD-3 Small Depression Pond 
Carex verrucosa 
Elersrcharis equisetsides 

SECTOR G 

G-10 Pocosin Ecotcme 
Lysimachia asperulifolia 

GA-1 Depression Meadow, Wet Pine Flatwoods 
Ayalinis linifulia 
Andropogon capi 11 i pes 
Aristida palustris 
Eurmannia hif lora 
Di chanlhel ium erec ti f 01 ium 
Eleocharis equisetoides 
Elsocharis melanucarpa 
Gentiana autumnalis 
Panicum tenerum 
Rhex ia ar istclsa 
Rhynchc~spora tracyi 
SC leria gec~rgiana 

GA-2 Depression Meadow 
Andropogon capillipes 
Agalinis linifulia 
Aristida palustris 
Burmannia bif lara 
Dichanthelium erectifulium 
Pan i cum tenerum 
Pl~~ea tenuifolia 
Rhexia aristosa 
Rhynchospora wr ightiana 
SC leria georgiana 

W 

SF? 
SR 

FE,E 

SR 
W 
SR 
W 
SR 
SR 
c 
W 
SR 

FC2,T 
SR 
c 

W 
SR 
SR 
W 
SR 
SR 
W 

FCZ,T 
W 
c 



GA-5 

G5-1 

(38-Z 

GB-3 

SaVZilWla 

Asclepias pedic.kl1at.a 
Dichanthelium rrect~if~~lium 
Dionaea mu5c ipula 
Lysimachia loomisi i 
Oxypal is t.ernat.a 
Pleea tenuifolia 
Polygala brevifolia 
Pa 1 yga 1 a hook er i 
Rhync hospora pa 11 i da 
Sari-acenia rubra ssp. rubra 
Sol idago pul chra 
Tof ieldia glabra 
Xyris baldwiniana 

Depression Meadow 
Agal inis 1 inifcil ia 
Anthaenant.ia ruf a 
Arist.ida palustris 
Burmannia bi f lora 
Carex verrucosa 
Di chant.hel ium erec t.if ol ium 
Elkcharis equiset.lDides 
Pani cum tenerum 
Paepa 1 um praec 0.x 
Hhexia ar istosa 
Rhynchospora inundat.a 
Rhynchospora tracyi 
Xyris small iana 

Wet Pine Flatwoods/Small Str 
Rhynchospora ell iutti i 

Road Meadow 
Agalinis virgata 

Road Meadow 
Ca 1 cspoycm bar ba t.us 
Diunaea muscipula 
Sc11 idagct pulchra 

GE-d Road Meadow 
Dim-mea rfrusc ipula 
Rhynchcqora pal 1 ida 
So 1 i dagct pu 1 c ra 

earn Pocosil 

c 
SR 

FC2, C- 
W 

FC2,C 
W 
W 
c 
SR 
W 

FC2,C 
FC2,C 

w ., 
‘,: 

:g 
‘. SR 

W 
SR 
w 
SR 
SR 
SR 
SR 
W 

FC2,T 
W 
SR 
W 

n 
W 

c 

931365 
FC2, C-SC 

SR 
FC2,C 

9:23:=::64 
FC2,C-$C --- 
FC2,C 
FC2,C 



. . . . 
GjB-4. Pcxosin Ecot.une 

Amphi carpum purshi i 
Dionaea must ipula 
SI:I~ itjagcl pul chra 

GE-7 Road Meadow 
Rhexia aristosa 
Sol idago pul chra 

GE-8 Road Meadow 
Bar t.cmia verna 
Sol idago pulchra 
Tof ieldia glabra 

GB-9 Road Meadow 
.Juncus val idus 

GR-IO Road Depression Meadow 
Ca 1 upogon barba t.us 

GC-1 Small Depression Pond 
Agal inis 1 inifol ia 
Aristida palust.ris 
Cmlorachis rugosa 
Di chant.hel ium erec t.if ol ium 
Eleocharis tricostata 
Pani cum trnerum 
i=‘EtSj3EilUlD F~rEtEX#X 

Rhexia aristosa 
Rhynchospura tracyi 

CC-2 Small Depression Pond 
Agalinis linifolia 
Arist.ida palustris 
fktrrmnnia bi f lora 
Cladium mariscuides 
Dichanthelium erectifulium 
Elescharis eyuisetuides 
Ludwigia 1 inifcll ia 
Pani cur0 t.enerum 
PEtSFG3 1 UM f3i’EteC CO< 

Rhexia aristosa 
Rhynchospora harpeI~i 
Rhync tmspora pusi 11 a 
Rtiynctmsp~~ra t.racyi 
Sc leria gectrgiana 

SR 
FC2,C-SC 
FC2,C 

FC2,T 
FCZ,C 

W 
FC2,C 
FCZ,C 

w 
1 

W 

SR 
SR 
W 
SR 
W 
SR 
W 

FC2,T 
SR 

SR 
s R 
W 

< SR 
SR 
SR 
SR 
I-. -R 
ii 

FC2,T 
c 
W 
SR 
c 

.=,R 7. 

W 
,.-. ?-_ .z, I.. 



GC-6. 

GC-7 

GC-8 

GC-3 

GC-10 

GC-11 

GC-? 2 

Deprktssion fleadow 
Agalinis linifcslia 
Aristida palustris 
l3urriiannia bi f lora 
Coelurachis rugosa 
Oichanthelium erectifolium 
Litsea aestivalis 
Pan i cum t.enerunr 
e%S/33lUV1 /3PA!!?COX 
Rhexia aristasa 
Rhynchceqmra wrightiana 
SC leria geurgiana 

Depression Meadow 
Ariatida palustris 
Li tsea aestivalis 
Panic um tenerum 
Rhexia aristorja 
Rhexia cubensis 
Sarracenia rubra 5sp. rubra 

Pond Small Depression 
Rhexia ar istclsa 
Rhexia aristusa X cubensis 
Rhexia cubensis 

Depression Meadow 
Arist.ida palustris 
Ccelcirachis rugosa 
Rhexia aristosa 

Depression Meadow 
Agalinis linifolia 
Aristida palustris 
Coelorachis rugosa 
Elescharis t.ricostata 
Pani c uro tenerum 
Paspalum praecox 
Rhexia ar ist.osa 
Rhync huspora t.racyi 
Scleria georgiana 

SR 
SR 
W 
W 
SR 

FC2,C 
SR 
W 

FC2,T 
W 
c 

FC2,C 
SR 

FC2,T 
SR 
W 

FC2,T 
undescri bed taxun 

SR 

SR 
W 

FC2,T 

SR 
SR 
W 

\ w 
SR 
W 

FC2,T 
SR 
C 

W 

: . .  
, -  



. 

(35-l. Road Meadow 
Amphicarpum pureshii 
Rhexia cubensis 

GD-2 Small Depression Pond 
Eleocharis t-ricostata 

-GD-3 Small Depression Fund 
Eleucharis vivipara 
Litsea aestival is 
Rhexia aristosa 
Xyris smalliana 

GD-4 Small Depression Fond 
Dichanthelium erectifolium 
Eleucharis melanocarpa 
Eleocharis tricostata 
Rhexia aristosa 

GD-5 Road Meadow 
Agalinis linifolia 
Dim-mea muscipula 
Fleea tenuifolia 
Rhynchuspora pusilla 
Slidago pulchra 

GD-6 Road Meadow 
Rhexia aristosa 
Rhexia aristosa X cubensis 
Rhexia cubensis 
Rhynchuspora pusi 1 la 
Xyris baldwiniana 

GE-1 FlatwoddPoccmin Ecotone 
Calarmvilfa brevipilis 
CEQ I--E!% elliottii 
Dionaea muscipula (19885 
Ludwiqia nricrocarpa C1988j 
Lysimachia asperulifolia (1935) FE,E 
Fmlygala brevifcllia W 
Rhynchuspora pall ida SR 
Ssl idap pulchpa ( 1933:) FC2,C 
Tof ieldia glabra FC2,C 

SR 
SF? 

W 

W 
FC2,C 
FC2,T 

W 

-. SR 
c.. W’ 

FC2,T 

FC2,T 
undescribed tawun 

SR 
W 
W 

937335 
. : 



GE-3. 

GE-4 

GF-1 

GF-1 

GF-3 

GF-5 

GG-1 

GG-2 

GH-1 

GI-1 

Road Depression.Meadow 
Amphicarpum purshii 
Calamovilfa brevipilisj 
Dionaea must ipula 
Fleea tenuifcllia 

Small Depression Fund 
Rhexia arist.osa 
Rhynchospura inundata 

Wet Pine Flatwoods 
Agalini5 fascicu1at.a 
Ayalini5 virgata 
Calopoyon tlarbatus 
Gentiana autumnalis 
Tofieldia glahra 

Road Meadow 
Andropogun capillipes 

Depression Meadow 
Rhexia aristosa 

Road Meadow 
Agalinis linifolia 
Ludwiyia microcarpa 
Rhexia arist.usa 
Xyris baldwiniana 

Depression Meadow 
Dichanthelium erectifolium 
Eleucharis equisetoides 
F'anicum tenerum 
Rhexia arist.ssa 
Rhexia cutensis 
Rhyncho5pora inundat.a 
Rhynchospura t.racyi 
Rhynchospora wrightiana 

Road Meadow 
Eleocharis t.ricc5:lat.at.a 
Ludwigia microcarpa 

Coastal Fringe Sandhill 
Cladina evansii 

Coastal Fringe Sandhill 
C 1 i3Ci i 173 E!vans i i 

SR 
F3C,E 
FC2, C-SC 

W 

FC2,T 
W 

W 
c 
W 
W 

FC2,C 
:< 

W 

FC2,T 

SR 
W 

FC2,T 
W 

W 
W 

W 

w 

943325 

? 

? 

SECTOR Ii -- ------ -.-- 



HA-5 

HA-6 

HA-7 

HA-S 

HA-9 

HA-JO 

HA-l 1 

HA-3- Depression Meadow i- 
Aristida palustris 
ESurmannis bi f lora 
Coelorachis ruyosa 
Dichanthelium erectifolium 
Ludwiyia linifolia 
Rhexia ar ist.osa 
Rhynchospora harpsri 
Rhynchospora ni tens 
Rhynchcepora wright.iana 
Sc ler ia georgiana 

Depression Meadow 
Arist.ida palustris 
Dichanthelium erectifolium 
Ludwigia linifolia 
Rhexia ar istosa 
Sc leria yeurgiana 

Small Depression Pond 
Aristida palust.ris 
Cuelorachis rugosa 
Dichant.helium erectifolium 
Elsclcharis tricostata 
Rhexia aristosa 
Rhynchospora harper i 
Rhynchospora nitens 
Scleria ret.icularis var. reticularis 

Small Depressictn Pond 
Dichanthelium erect.ifalium 
Ludwigia linifolia 
Rhexia ar istosa 
Rhynchospora ni tens 
Scleria ret-icularis var. reticularis 

Small Depression Pond 
Coelurachis rugosa 
Rhync hospora n i tens 
Sclrria reticularis var. reticularis 

SR 
W 
W 
SR 
SR 

FC2,T 
C 
W 
W 
c 

SR 
SR 
SR, 

FC2,T ’ 
C 

SR 
W 
SR 
W 

FC2,T 
c 
W 
c 

SR 
SR 

FC2,T 
W 
c 

W 
W 
C 



/+- 

i-m-l- 

HE-2 

HE-3 

HB-5 

HD- 1 

HD-2 

HD-3 

Flatwoods/Pocosin Ecotone ._ 
&rex el. 1 i0t.t.i i- W 

Dim-mea NIUSC ipula FC:2, G-SC 
Polygala brevifcllia W 

Flatwoods/Pocosin Ecotane 
Amphi carpurii pUEihi i SR 

Lysinmchia asperulifulia CP. RotlinsonS FE,E 
Pulygala hrevif 01 ia w 

!Sstl idago pulchra FG2,G 

Small Depression Pond 
Agalinis- linifolia SR 
Arist.ida paluskris SR 
Burrrsannia bif lora W 

Dichanthel ium erect.ifolium SR 
Dionaea muscipula FG2, C-SC 
Ludwigia linifolia SR 
Clxypo 1 i s t42rnat.a FG2,G 
Paspalum praecox W 
Rhexia arist.osa FG2,T 
Rhync hospora harper i G 
Sol idago pulch~a FG2,G 

Wet Pine Flatwoods, Pocosin 
kc lepias pedicel1at.a G 
Ga 1 opmgsn barba t.us W 

Sol idago pul chra FG2,G 
Spctrc~pcllus species 1 FG2,T 

Small Depression Pond/Black Gum Swamp 
Dichant.hel ium erect.ifcll iurri SR 
Rhsxia aristmsa FG2,T J 

Depression Meadow/Small Depression Pond 
Al-ist.ida palust.ris SR 
Burmannia bi f lora . W 
Rhex i a ar i 5 t.osa FG2,T 

Depression Meadow/Small Depression Pond 



‘; 
\ 

_. 

HE- 1 

_ HE-2 

HE-3 

HE-4 

HE-S 

WE-C 

.Depression Meadow 
Agalinis linifl=ilia 
Aristida palustris 
Eurmannia bi f lura 
Rhexia arist.c~a 

Depresision Meadow 
Ayalinis linifolia 
Arist.ida palust.ris 
Barlxnia verna 
Burmannia bif lcira 
Rhexia aristosa 
Rhynchospora wright.iana 

Depression Meadow 
Arist.ida palustris 
Di chanthel ium erec ti f ol ium 
Eleocharis equisetoides 
tudwigia linifulia 
Pan i cum tenerum 
Rhexia aristosa 
Rhync hcaspclra harper i 
Rhync huspora i nunda t-a 
Rhynchospora tracyi 
Sc leria reticularis var. 
Xyris small iana 

Small Stream Pocosin 
Rhync hcepora i nunda t.a 

Depression Meadow 
Arist.ida pailustris 
Burrmnnia bif lczra 
Eleucharis equisetoides 
Pan i c urn tenerurii 
Rhexia aristosa 
Rhynchospara harper i 
Rhynchospora inundata 

Small Depression Pond 
Burrmnnia bif lura 

SR 
S.Fj 

W 
FC2,T 

SR 
SR 
SH 
SR 
SR 

FC2,T 
c 
W 
SR 

reticularis c 
W 

W 

SR 
W 
SR 
SR 

FG2,T 
c 
W 

582323 



HE-7 

HE-8 

HE-:3 

l-IF-1 

HF-2 

HF-3 

Road Mea&w 
.-.. 

Agalinis fascicu1at.a 
~8(:,5&(-) 

W 
Rhex i a a r i s t.usa FC2,T 
Rhynchospura pusi 1 la W 
Rhynchospura nitens W 

Pocosin Eccrbne 6 *:3332*- 3 
Dionaea muscipula FC2, C-SC, 

Road Depressicm Meadow 82*3--J<,.-,I" C.'-'L.dLJ 
PEtSpEtlUWt pYZ@.CliX W 

Small Depression PcmcVDepressicm Meadow 9(]03 16 
Asalinis linifolia 
AFist.ida palustris 
Coelorachis rugcisa 
Dichanthelium erec kifolium 
Eleocharis tricostat.a 
Ludwigia linifolia 
Pani curls tenerun'l 
Paspa lurts praecox 
Rhexia aristctsa 
Rhynchuspora tracyi 
Rhynchospmra wrightiana 
SC leria georgiana 
Spiranthes 1aciniat.a 
Xyr is smal f iana 

Road Meadow 
Aristida palust.ris 
Dichanthelium erectifolium 
Eleocharis cquisebides 
Rhexia aristmsa 
Rhync hcsspora inundat.a 
Rhynchospora nitens 
Rhynchospora pal lida 
Rhynchuspora wr ight.iana 
Sag i t t.a r i a gram i nca var . c hapman i i 

%a1 1 Depression Pond 
Arist.ida palust.risj 
Dichanthrlium erectifslium 
Eleocharis equiset.oides 
PaSFtalUr<, Frl”aeCr:~>.< 
Rfie>::ia a)-.jsf.t2sa 
Sagit.taria graminea var. c hapman i i 

Road Meadow 

SR 
SR .. 
W 
SR 
W ‘” 
SR .:.- . 
SR 
W ;. ,. : : 

FC2,T 
SR ; ::y .;e. ; 
W .:. ',,' 

c 
'.‘." . . _: ,1 -,v. 

c ._'. 
W 

_" :_, ,.: ,i .I . ..i. : 
89931 E; 

,: .-;. . . 
,;.: ..;A-:. 

SR ..,:, . . .:. s... 
s R .: 
SR 

FC2,T 
W 
W - 3. 

. SR 
W 
c 



HF-5 

l-IF-6 

HF-7 

l-IF-8 

HF-8 

HF-9 

HF-11 

Rhync hospora ni tens 
Sagi t.t.aria yrarninea var. c haprnan i i 

FlatwoodsYPscosin Ecckone 
Cai-ex ell iot.ti i 
Rhea i a c utm-is i 5 
~%-I~~~C~V~~SF~I~T’EI Fnd 1 1 ida 

Road Meadow 
Rhexia ar irstmsa 
Rhync hospc1ra FJEI 1 1 i da 

Small Depression Pond 
Eleocharis equiset.oides 
Rhynchospura inundat.a 
Xyris small iana 

Road Meadow 
Amphicarpum purshi i 

Small Depression Pond 
Aqalinis linifolia 
Ariskida palustris 
Burrnannia bif lura 
Dichanthelium erect.ifolium 
Elemharis elonyat-a 
Eleocharis equisetuides 
ELectcharis t.ricostata 
Pani cum bznerurr~ 
Rhexia arist.osa 
Rhexia cubensis 
Rhync hospo ra i nunda t.a 
Rhynchcqmra pleiantha 

Road Meadow 
&fiphi carpum purshi i 

FC2,T 
*-. <sR 

.c. 
SF: 
w  
W 

SR 
SR 
W 
SR 
c 
SR 
W 
SR 

FC2,T 
SR 

- w  
c 

SR 

SR 
SR 
W 
SR 
s R 
S R 

FC2,T 
W 
c 

FC2,T 

1 

2 

.,-,..I ‘LX.... ,i’ ,,:::,._:, 
‘_‘,.: : r,,:; 

I.. 

‘_ 
: 

.-L’.’ 

!’ : 
: z 

L : 
.L. 

” .y,: 
‘( :;.’ 

I.” 

“C 

:A... ::‘.; ,. 
.:::. 

i: - 
._ 

. :  . . : . ,  ‘. 

._ :  .  .  

897369 



!-IF-l.3 

‘HF-14 

HF-I5 

HF-1.5 

HF-16 

HF-17 
, 

HF-18 

HF-13 

HF-10 

Small Depression Pond 
Care>: verrucosa 
Pani CUM tenerum 
Rhea i a ar i 5 t.clsa 
Rhynchospora inundat.a 
RhynChoqmra tracyi 

Pocosin Ecotcme 
Amphi carpum purshi i 
Rhea i a a r i 5 toss 

SR 
FC2,T 

Small Depression Pond 
Elec~charis equisetoicies 
Li t.sr.2 aest.ival is 
Scirpus et.uberculat.us 

Pond/Flatwoods Ecotone 
Asclepias pedicellata 

Small Depression Pond 
Eleocharis robbinsii? (too deep t.0 wade1 C 
Pan i cum tenerum s R 
Rhexia arist.osa FC2, T 
Rhexia cubensis SR 
Rhync hospor a i nunda t.a W 
Rhynchmqora SC irpctides c 

Small Depression Pond 
Aristida palustris 
Burmannia bi f lora 
Dichanthelium erect-ifolium 
Elecicharis eyuisetoides 
Eleocharis rclbbinsii 
Pani cum tenerum 
Rhexia arist-osa 
Rhynchospora +SC irpcrides 
Rhynchceqmra tracyi 
Rhynchuspora wrightiana 
Ut.ricularia olivacea 
Xyris small iana 

SR 
W 
SF? 
SR 
c 
SR 

FC2,T 
. c 

SR 
W 
T 
W 

Depression Meadow 
Ayalinis linifolia 
Coelmrachis rugosa 
Paspalurii praecox 
Rhe::.:: i a Eti- i 5 t.cea 

Small Depression PocrJsin 
CSrilphi carpurti pUi~5hi i C i nt.o HF-20 1) 

Flat-wouds/Pocosin Ecobne 

SR 
W 
W 

FC2,T 

SF; 

895:3]g 

8943 1 2 

8943 1 r:, 

891305 

. . 

85383 0 8 



HF+21 Small Depression Pond 
Coelurachis rugo5;a 

HF-22 Road Depression Meadow 
Juncus val idus 

_ HF-23 Small Stream Swamp 
Carex a 1 tt i c ans var . k3miim75 i i 

HF-24 Road/Pwosin Ecotane 
Dim-mea muscipula 
Hhynchsspora pal 1 i da 

HF-25 Road Depression Meadow 
Andropsycm capi 11 ipes 
Burmannia bif lora 
Dichant.helium wright.ianum 
Dicmaea must ipula 
Ludwigia microcarpa 
PEh'GiF~.3 furor praecux 
Pslygala brevifol ia 
Rhynchcqmra ni tens 
Rhynchuspura pal 1 ida 
Sol idayo pul chra 
Xyris baldwiniana 

SECTUR I 

IA-1 Small Depression Pond 
Rhynchospura inundata 
Rhynchmqmra SC i rpaides 

IA-2 Small Depression Pond 
Burnlannia bif lora 
Eleacharis equiset.oides 
Electcharis vivipara C?I 
Pan i c urfr teneruril 
Rhync uspura i nunda t.a 
RhynchoSpura SC i rpoides 

IA-3 Wet Pine Flatwoods 
Asclepias pedice1lat.a 

1 c-2 Small Depression Pond 
E 1 eoc ha r i J equ i se t.o i des 
Rhync h~~spc~ra i nunda t.a 

902306 
W 

905302 
W 

W 
W 

FC2, C--SC 
W 
W 
W 
W 
SR 

FC2,C 
W 

W 
c 

W 
. SR 

W 
SR 
W 
c 

c 

.: 
‘. 

I .” 



SC-Q 

XC-6 

IC-7 

rc-3 

IC-9 

IC-10 

IC-11 

IE-2 

Small Depressiqn Pond 
‘Eleocharis tquisetc~ides s R 
Rhynchospc8ra inundata W 
Sagi t.t.aria engelmanniana W 

Coastal Fringe Sandhill 
Cladina evansi i W 

Small Depression Pond 
Eleocharis equisetoides SR 

Coastal Fringe Sandhill 
Cladina evansi i W 

c. 
Maritime Forest 
Cynanchum angusti f 01 ium W 
Iresine rhizamat.ssa W 
Sageret..ia minut.if lora c 

Coastal Fringe Evergreen Forest 
Ar;plenium plakyneur~m var _. bacculum-rubrum W 
C43rnu5 asper i f 01 ia c 
Rhynchuspora mi 1 iacea W 

Seepage Meadow 
Eleocharis montevidensis proposed 

Pocosin Ecotone 
Dionaea must ipula FC2,C-SC 

SECTOR J 

m-1 Small St.ream Swamp 
Carex chaprnani i 
Carrx f  lor idana 

x-1 Small Depression Pond 
Eleucharis melanc~carpa 

SECTOR K 

KA- 1 Sma 1 1 Stream Swamp 
Carts f  loridana 

FC2,T : 
_ w  .- 

370230 

3.59270 

36--27r~ 

? 

: 

8.53258 ‘. 

355262 

367259 

373291 

344290 
c 

W 
797390 

772377 



SECTOR L 

LA-1 Road Depression Meadow 
Wet. Pine Flatwoods 
Dim-mea mu5c ipula 
Pleea tenuifvlia 
Hhynchospura pusi 1 la 
Xyris el 1 iot.ti i 

LB-f Road Meadow CUE; 171 
Savanna 
Agalinis aphylla 
Agalinic fasciculata 
Ayal inis virgata 
Amphi carpum purshi i 
Andropogon cap i 1 1 i pes 
Asclepias pedicellata 
ELartunia verna 
Calarimvilfa brevipilis 
Ca 1 opogon bar ba t.us 
Dionaea rmt5c ipula 
Gent.iana aut.urimal is 
Linum f loridanurn var. chrysacarpum 
Qxypol is tel3nat.a 
Pleea tenuifolia 
Polygala brevifolia 
Rhynchcqxtra ni tens 
Rhynchaspc~ra pal 1 ida 
t%-iynchcqmra pusi 1 la 
Sslidago pulchra 
Sporclbolus species 1 
Taf ieldia glabra 
Xyris baldwiniana 
Xyris elliuttii 
Xyu‘is flabelliformis 

LR-3 Mesic Pine Flatwoods 
Carrx chapmani i 
Carex f lor idana 

LB-4 Powerline Depression Meadow 
Carrx e1 1 ic1t.t.i i 
Polygala brevif 01 ia 

LC-1 Road Meadow CNC 2101 
Agalini5 fascicu1at.a 
Agal inis tenel la 
C)1\ldrl--llpO1~iSn cap i 1 1 i pes 
Diclnaea muscipula 
Xyris difforrtiis var. CUi-t..issi.i 

X y r i ‘3 e I 1 i 0 & t. i i 

727352- 
724337 

FC2, C-SC 

W 
W 
a-. d-3 

752270-745287 
W 
W 
W 

FC2, C-SC 
W 
r> .e’ R 



LC-2 Pswerline Depression Meadow 
~rtdT’C~pCKJC~i~ C api 1 1 i pes 
Ca 1-e>: e 1 1 i 0 t t i i 
Diunaea rrtusc ipula 
Rhea i a ar i 5 t.usa 
Rhynchsspora oligantha 

SECTOR M 

MB-1 

MD- 1 

ME-1 

MF-1 

Mesic Pine Flatwoods 
C:arex flor idana 

Smal 1 Stream Swamp 
Carex chapmanii 
Carex floridana 
SC i rpus 1 i nea t.us 
Senecio glabellus 

Road Meadow <US 77) 
Oxypolis ternata 

Wet Pine Flatwoods, Fcrcc~sin.Ecotme 
Andropogon capillipes 
Calarmvilfa brevipilis 
Caloprigon barbatus 
Care;.: ellicrttii 
Dionaea muscipula 
Folygala brevifcrlia 
Solidagu pulchra 

SECTOR Q 

QA-1 Small Depression Pocosin 
Litsea aestivalis 119845 

QA-2 Small Depression Pond 

747287-764282 
W 
W 

FC2 t C-SC 
FC2,T 

C 

770398 
W 

- 752333- 
FC2,T 752372 '-' 

728353-735387. 
FC2,C 

776370 - '. 
c __ 

F3C,E 
w :. .;: 
W . . . . .' .:, 

FCz,C-SC . : .: .. ,. 

946402 
W 
SR 
W 
W 
SR 

FC2,C 
SR 

FCS,C 
F:zC, E 

:sJ? 
W 

!= f-. '--. FL .' T 
'*I 
r- L.. 



(QA-3 Depression Meadow cont. ._ I? 
Rhynchospora tra-cyi 
Sc leria georgiana 
Spiranthes 1aciniat.a 
Xyris small iana 

SR 

G 
G 
W 

Q&-3 Pctcosin Ecotune 
Amphicarpum purshii 
Gentiana autUrima1 is 
t%iytlChC~SF~C~t~a nitens 

SR 
W 
W 

QA-4 

QA-5 

Wet Pine Flatwoods 
At~dt*~p~~g~tt~ capi 11 ipes 

Wet Pine Flatwoods 
Andropogon capi 11 ipes 
Cientiana autumnal is 

QA-C Depression Meadow 
Aristida palustris 
Car ex vEtrrucosa 
Pan i cum tenerum 
Rhync hospctra i nunda ta 

SR 
SR 
SR 
W 

.f@- Qc)-7 Small Stream Swamp 
Care:< chapmanii 
Garex ellicrttii 
Rhynchuspura mi 1 iacea 
Scirpus lineatus 

FC2,T 
W 
W 
c 

QB- 1 CNyssa VEtI- Nanriverine Swamp Forest 
“Petersiun '5 Quagmire" 

biflora 

@3-Z Road Meadow (Lyman Road1 
Anthaenant.ia ruf a 
Gcelorachis ruyosa 
Dionaea muscipula 
Gentiana autumnalis 
Paspalum praecox 
Paspalum stramineum var. 
Polygala brevifolia 
Rhynchospora nitens 
Rhynchospora oligantha 
Rhynchcepora pal 1 ida 
Scleria georgiana 
Scleria minor 
Solidago gracillima 
Scllidago FkilCi-i\--Et 

Tc;lf ieldia glabra 
.Xyris baldwiniana 

W 
SR 
SR 
C 
SR 
W 

FG2,C 
FC2,G 

W 



i:. 

RB-1 Road Meadctw 
Ludwigia microcarpa 

9s4& ._ W 
SR 
w  

.’ w 
888434 
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ITATURAL AREA DESCRIPTION - WALLACE CREEK SWAMP 
CAMP LEJEUNE MARINE CORPS BASE, ONSLOW CC. 

(from Moore 1985) ' 

NAME OF SITE: Wallace Creek Swamp. RB-2 (portions of the area 
also occur in Sectors FA and RA>. 

QUAD: Camp Lejeune. 
UTM COORDINATES: 882417. . 

LOCATION AND'DIRECTIONS: Wallace Creek floodplain east from Old 
Piney Green Road for 0.9 mile, and extending 0.3 mile north in 
floodplain of North Prong Wallace Creek flowing southward from 
Powerline Road 0.9 mile east of Piney Green Road. Site includes 
portions of Compartment 7 timber stand 7, Compartment 8 timber 
stand 11, and Compartment 20 timber stand 2. 

SIZE: 115 acres. 
PROVINCE: Coastal Plain. 
WATERSHED: Wallace Creek / New River. 

GENERAL LANDSCAPE DESCRIPTION: Broad floodplain and former mill 
pond on Wallace Creek dominated by a Cypress-Gum Swamp community 
(CT-11 grading upstream into a Coastal Plain Small Stream Swamp 

community (CT-2). The adjacent uplands contain mixed pine/ 
hardwood communities, including Loblolly Pine associations with 
Red Oak and Sweet Gum. 

PHYSICAL DESCRIPTION 

ASPECT: Flat. 
SLOPE: Flat. 
TOPOGRAPHIC POSITION: Alluvial flats. 
HYDROLOGY: Palustrine. 
MOISTURE: Wet to intermittently flooded. 
SOILS: Muckalee loam <CT-l, CT-21 grading to Marvyn loamy fine 
sand on the low slopes. 
GEOLOGY: Talbot surface unconsolidated sandy sediments. 
ELEVATION: (5-5 feet <CT-l>, 5-10 feet <CT-2). 

NATURAL COMMUNITY DESCRIPTION - CT-1 

A) NAME OF COMMUNITY: Cypress-Gum Swamp. 

B> VEGETATION STRUCTURE: Taxodium canopy and open understory 
over an herbaceous ground layer. 

C> DOMINANTS AND IMPORTANT SPECIES: 
Canopy: Taxodium distichum dominates, with a subcanopy of 

Nyssa biflora, Acer rubrum, Ulmus alata and Fraxinus 
. . pennsylvanica. 



C) DOMINANTS AND IMPORTANT SPECIES: 
Shrub layer: scattered Sabal minor and Persea palustris. 
Ground layer: grass dominated with Glycerin striata, P> spp., 

Panicum spp. 

D> POSITION IN THE LANDSCAPE AND RELATION TO OTHER COMMUNITIES: 
Community occupies a former mill pond basin.grading upstream into 
the small stream swamp community (CT-Z). 

E) QUALITY AND CONDITION: Community dominated by old Cypress 
trees 5 or more feet in diameter at their bases, and Z-2.5 feet 
in diameter 6-7 feet above ground. Community occurs within a 
former mill pond basin and thus is artificially influenced. 

F) SIZE: Estimated at 90 acres. 

NATURAL COMMUNITY DESCRIPTION - CT-2 

A) NAME OF COMMUNITY: Coastal Plain Small Stream Swamp 
(Blackwater Subtype>. 

B) VEGETATION STRUCTURE: Mixed Cypress-hardwood canopy with 
moderate understory over a patchy herbaceous ground layer. 

C> DOMINANTS AND IMPORTANT SPECIES: 
Canopy: Taxodium distichum, Nvssa biflora, Fraxinus 

pennsvlvanica, Ulmus americana, Acer rubrum, Liquidambar 
styraciflua. Taxodium is not as dominantpere as in the 
Cypress--Gum community. 

Understory: Persea palustris, Sabal minor, Ilex opaca. 

D> POSITION IN THE LANDSCAPE AND RELATION TO OTHER COMMUNITIES: 
Community occurs in the floodplain upstream from the former mill 
pond Cypress-Gum Swamp community <CT-l> and grades at the low 
slope into upland pine/hardwood communities. 

E) QUALITY AND CONDITION: Apparently a typical example with 
mature forest. 

F> SIZE: Estimated at 25 acres. 

SPECIAL STATUS SPECIES PRESENT 
PLANTS 

NC: Ponthieva racemosa (CT-l). 

POTENTIAL FOR OTHER SPECIAL STATUS SPECIES: Moderate; site not 
visited during current survey, but contains suitable habitat for 
Carex chapmanii and Scirpus lineatus. 

OTHER NOTEWORTHY SPECIES OR FEATURES PRESENT: State Watch List 
species: Dryopteris ludoviciana <CT-l> and Senecio Rlabellus 
(CT-l>, which also may occur in CT-2. 

_. , 



SITE INTEGRITY: Site impacted by creation and discontinuance of 
mill .pond. 

AVERAGE DBH OF CANOPY TREES 
CT-l: No information available. 
CT-2: No information available. 

MAXIMUM DBH OF CANOPY TREES 
CT-l: Taxodium distichum - 2-2.5 feet. 
CT-2: 

FIRE REGIME: Site not on a controlled burn rotation; communities 
not fire dependent. 

OTHER DISTURBANCES OR IMPACTS: None known (but see next item>. 

ADJACENT LAND USE: Upland area south of the floodplain from Old 
Piney Green Road to ca. 0.3 mile east has been heavily impacted 
as part of the Engineer Training Area, and is the site of a 
proposed landfill. 

SIGNIFICARCE OF SITE: The old-growth Cypress stand in the oid 
mill pond is a rare remnant of a once-common community. 

PROTECTION CONSIDERATIONS AND MANAGEMENT NEEDS: Landfill site 
needs to be monitored to insure that erosion, debris and 
pollution do not enter the Wallace Creek drainage system. 

SURVEY BOUNDARIES: Stream channels surveyed eastward to Smith 
Road and northward to highway NC 24 (by J.B. Moore and/or S. 
Leonard in 1984?. 

PRIORITY FOR FURTHER STUDY: The small stream swamp community 
(CT-21 needs additional survey work to determine extent, quality 

and special status species present. 

OTHERS KNOWLEDGEABLE ABOUT SITE: S. Leonard, J.H. Moore. 

PLANT SPECIES LIST 

Codes: D = strata1 dominant or codominant; d = subdominant; 
* = special status species; x = present. 

CT-l: Cypress-Gum Swamp. 
CT-2: Coastal Plain Small Stream Swamp (Blackwater Subtype). 

CT-1 CT-2 -- 
CANOPY 

Acer rubrum X X 

Fraxinus pennsylvanica X x 
r"", Liquidambar styraciflua X 

Nyssa biflora d 
Taxodium distichum D" d a Ulmus alata X X 



UNDERSTORY 
Ilex opaca 

SHRUBS 
Persea palustris 
Sabal minor 

VINES 
Anisostichus capreolata 
Berchemia scandens 
Decumaria barbara 
Parthenocissus quinquefolia 
Smilax glauca 
Toxicodendron radicans 

HERBS 
Asplenium asplenioides 
Boehmeria cylindrica 
Dryopteris ludoviciana 
Galium sp. 
Glyceria striata 
Hydrocotyle sp. 
Hypoxis hirsuta var. leptocarpa 
Onoclea sensibilis 
Panicum spp. 
Poa spp. 
Polygonum spp. 
Polystichum acrostichoides 
Ponthieva racemosa 
Potamogeton pulcher 
Ranunculus spp. 
Saururus cernuus 
Senecio glabellus 
Viola spp. 

NOTE: It is likely that most of 
found in CT-2. 

CT-1 CT-2 -- 

x 

X x 

X x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x* 
* 

X 

X 

X 

X 

X 

the herbs in CT-l will also be 

. 

.  I  
.  





, I  
:  

‘_ 

.’ 

^ ,  ,’ 

, . ,  

, , , ,  1, I , , ’  I’ ‘, , ,  “ /  

> 
*  

^ j 

p ‘, 

_ 

’ 
> , I  __ 

‘. ,’ 

:  
,  

I  

I‘ 

_. > 

‘. 
.’ 

,’ 

,’ 

(’ 

.  _ 
,’ 

.  

”  

( ,  
.  

_ 

t  ‘, 

,_ I’ 
\  ,  , .  

,‘. 

,  
._ 

,,’ 

’ 
.j 

.  

_’ 
I  ’ 

!  /  

:  p, .’ ‘, “’ _, \  j 1, 

. ,  
‘, _ 

,  

,  

j 

_’ 

,’ 

I  \  

’ 

,  

‘, 

,’ 

‘. 
, .  ‘\ 

.’ 

r  

I< 
.’ 

_ :  ;  

11 \  

,’ APtiENDiXC . 
~FIELb.DATA:SIz$EETS ~ ~~uRFACEWATERAND,SEDIM~NT~AMPLJ~~ '-, ,I ., ,' , ' ,, .,' 

,,;""\.' ., ,.' .,I_,.' 
-;' ', I , , 

.‘ '_ , 
> \ . 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

,- 

Station Number: 

Sample Type: Fish Benthic Mncroinvertebrate 

SAMPLING EQUIPMENT: Seine Gil1 Net Ponar Kemmerer m Spoon Other: 

P P 

Rimuian Zonefinstream Features 

PredominantSurroundingLandUaez @i+ Industrial Other: 

Vegetation Type: nlE 

EstimatedStream Width. rVE m +- E&Stream Depth:. . dc m Rime: am Run: fl/em Pool: urn 

Stream Type: Cold Water Warm Water Velocity: /t/E Chsznelized: Yea _ No _ 

Canopy Cover: Open Partly open Partly Shaded Shaded 

SedimentlSubstrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic w Other: 

Sediment Oils a Slight hfoderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Repkate: #l: __ Replicate *‘2: - Replicate #3: __ 

Water - 

Temp.: /v/5 C Dissolved Oxygerz H/ c S.U. 

Conductivity. fije Micron&o&m 

Water Odors: Normal Sewage Petroleum Chemical fina Other: 

Water Surface Oils: Slick Sh+XXl 
c&9 

Turbidity: SlightlyTurbid Turbid 0 pague Water Ccior: r/i5 

,,- Weather Conditiors: E/E Tide: ir. out 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 

Sampie Type: Fish 

Date: &i’ 2;s ~ “lX:$s 

Benthic Macroinvertebrate iment urfscc atcr 

SAMPLING EQUIPMEW Seine Gill Net Ponar Kemmerer 6-3 Spoon Other: 

a P 

Riuarian Zone/In&ream Features 

Predominant Sumnmding Land Use: industrial Other: 

Vegetation Type: /ijE 

EstimatedStream Width: /Lm Eat. Stream Depth: 0, b m Rime: & Rux fl E m POOL Em 

Sha~~~Tppe: Cold Water Chaxmelizedz Yes~ No- 

canopy cover: open Partly open Partly Shaded 

4r09D 
Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic @ Other: 

Sediment Oils: Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: - Replicate #2: - Replicate #3: 

Sediment Description: H nd Qk &d r&7 
* @ 36-1 LW?~d..b7it25 I / ” 

. Water: 

Temp.: t;kq C Dissolved Oxygen: I/, & mg/L pH: & ,.-$ S.U. 

Conductivity: //s Micromhoakm 

Water Odors: Normal Sewage Petroleum 

Water Surface Oils: Slick Sheen 

F=- 
Turbidity: Clear Slightly Turbid Turbid Opaque Water Color: 

Weather Conditions: Tide: a Out 

Comments: NE z 



SAMPLINGSTATIONCHARACTERIZATIONDATASHEET 

Station Number: b -8 d e+s~~~~ Date: yh ?/yp Time: 07~225 

Sample Type: F%dl Benthic Macroinvertebrate pw 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerer Sediment Corer Spoon Other: 

P 

Riuarian ZoneAnstream Features 

Predominant Surrounding Land Use: <i%%i-- Industrial Other: 

VegetationType: ZIY C idti0Ll S -4-T, es 

EstimatedStream Width: am Est. Stream Depth: r/ E m Riffle: &rn Run: NE m Pool: (I/c m 

Stream Type: Cold Water &ZGZ Velocity: nlz Channeltied: Yea _ No _ 

Canopy Cover: Open Partly open Shaded 

85% 
SedimentlSubstrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic @k?J Other: 

Sediment Oils: @ Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #I: - Replicate #2: - Replicate #3: - 

SedimentDesription: VeUy G6 SC;l+ sap/ m,g@d W;% drqe+-7,‘<y 5 
J / r/ 

Water - 

Temp.: a3J-i C Dissolved Oxygen: 5.8. mglL PH: 6LB S.U. 

Conductivity: /4v Micron&o&m salinity: .._ -0 P 

Water Odors: Normal Sewage Petroleum Chemical (l3GQ Zher: r/l~pLe/&& /pcis// 54&z V 

Water Surface Oils: Slick Sheen m 

p” 
Turbidity 

es Slightly Turbid Turbid Opaque Water Color: &dw m 
, 

WeatherConditions: 2 ,a G ra I fi Tide: In out 
J 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Statian Number: 6. AH 03-54&, 

Sample Type: Fish 

Date: y$)v/$. ” 

Benthic Mpaoinvertebrate ediment 

, Time: I 

Surtace Water 

SAMPLING EQUIF’MENT: Seine Gill Net Ponar Kemmeret e-3 Spoon 0th: ’ . 

RiDarian Zone/In&ream Features 

Predominant Surrounding Land Use: B Industrial other: 

Vegetation Type: dab-$ w 0 od +r-c fYi 

Estimated&ream Width Li’ i% . 4 m Est.StreamDeptb: 0.y m Riflk II/Am Rum dfi m Pool: .M&m 

StreamType: Cold Water Velocity: fl E Channelised: Yes$ No- 

canopy cover: Open Partly open Partly Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic @ Other: 

Sediment Oils: 0 Absent Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: - Replicate #2: - Replicate #3: - 

SedimentDesaiption: AM or opqcr/,k &,is 

Water - 

Temp.: w25* C Dissolved Oxygea’ 7*S? mg/L pH: Co.5 S.U. 

Conductivity: c/ 20 Micromhoskm saliity: 0‘0 PPt 

Water Odors: Normal Sewage Petroleum Chemical 
0 one other: 

Water Surface Oils: Slick Sheen 

~.-> Turbidity: c!ear Q$zQ TZ? Opaque Water Color: 

Weather Conditions: ‘i37 Jnw Sk ow J-h +-kQ 4.m. Tide: a Out 

Comments: /VA= AIO& &PI\cc& !L ‘, b/E: Nbt Eualua&cz! 



Station Number: 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLINGEQUIPMENT: Seine GillNet Ponar Kemm 

d 6 

Riuarian Zonekstxeam Features 

Predominant Surrounding Land Use: Industrial Other: 

VegetationType:J~horl?*-ovassp.~ tid c~~4~t/-Lti0/a~J<,d . nd jq * t f?Dpq - &rid@ouS 
J 

EstimatedStream Width: & m Est. Stream Depth: 8 b m Riffle: EJArn Run: dA m Pool: &m 
F-7-r-e es 

Stream Type: Cold Water c-3 Velocity: 45 Channelized: yw% No - 

Canopy Cover: Open Partly open Partly Shaded Shaded 

SedimenWSubstrate: 

Sediment Odors: Normal Sewage Petroleum Chemical e None Other: 

Sediment Oils: Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #tl: - Replicate #2: - Replicate #3: - 

Sediment Description: 5 cndr’ - -y&dvcrk 

C Dissolved Oxygen: 535 q/I, pH: &? S.U. 

Conductivity /35 Micmmhoskm Salinity: 01 (3 

Water Odors: Normal Sewage PetroIeum Chemical @ YIher: 

Water Surface Oils: Sikh Sheen m 

Slightly Turbid Turbid Opaque Water Color: 5 /is h J/V 



SAMPLING STATIONCHARACTERIZATIONDATA SHEET 
6; ;Hz-;; 67:YD r, 

Station Number: b 

SampIe Type: Fish &nthic Maaoinvertebrate . 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerer Sediment Corer 

Rinarian Zone/In&ream Features 

Predominant Surrounding Land Use: Industrial Other: 

VegetationType: (9 hof,&n- qfa s&s’ 8~4 hbriZon -fdCCidvou5 cubi P&o i-t& < 
J , 

EstimatedStream Width: 07 m Est. Stream Depth: N& m Riffle: hJAm Run: A/ A m Pool: d& m 

Stream Type: Cold Water -3 dg Velocity: Channelized: Yes _ No _ 

Canopy Cover: Open Partly open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic m Other: 

Sediment Oils: Absent Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #1: - Replicate #2: - Replicate#3: 

Sediment Description: rcwsrr %dc/ ?yhJbs3cA7;. bJ,A orr;u+?tL MoLrcecia.I3 

sl dw~ a&y C Dissolved Oxygen: 5 8-f; mglL pH: L# b S.U. 

Conductivity: 420 Microxnhoslcm salinitg: 0. D PPt 

Water Odors: Normal Sewage Petroleum ChexnicaI @ Other: 

Water Surface Oils: Slick Sheen w 

r”” 
Turbidity: @ Slightly Turbid Turbid Opaque Aw&~ 
Weather Conditions: $/alp/q64 ,’ SY~M. a&&k? 3d ‘c, 

Water color: 5 l$hV y 

Tide: 

Comments: 



SAMPLING STATIONCHARACTERIW\TI~NDATA SHEET : 

Station Number: Time: Or.‘+45 

Sample Type: Fish . Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerer~~~ Spoon other: . 

Riuarian ZweKnstream Features 3 

PredominantSurmundingLandUse: Industrial OthelY 

VegetationType: Ct+&p, @ ti&.p~f~T 

Estimated Stream Width&& 
d 

Est. Stream Depth: /P~J/ m Rime: /J&m Run J/A m Pool: /A5 m 

StreamType: Cold Water . . rtx Channelizedz Yea 2 No _ 

Canopy Cover. 

~ cQZown Vel~:tr, 

Partly Shaded Shaded 

5-890 
Sediment&&rate: 

Sediment Odors: Normal Sewage Petroleum 

(zii3> 

Chemicd &liiZQ None Other: 

Sediment Oils: Slight -. Moderate Profuse 

Ponsr Grab: Number of Jars Filled with Sediments Repkate: #l: - Replicate#2: - Replicate f3: - 

SedimentDescription: 5; It //r, UC& 
/ 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surface Oils: Slick Sht?eIl a 

Turbidity: m Slightly Turbid Turbid Opaque Water Color: &r7r?;C 

m Weather Conditions: s.c)nrtu-. > 32°C; Tide: a Out 

QE= AW Cva h&d 



SAMPLING STATIONCHARACTEFUZATIONDATASH?~ET 

StationNumber: b - v  / L 5 0 Date: 

,f--’ 
Sample Type: Fish Benthic Macroinvertebrate pzL> Surface Water 

SAMPL.ING EQUIPMENT Seine Gill Net Ponar Kemmerer Sediment Corer 

Ri~arian Zone/in&ream Features 

Predominant Surrounding Land Use: Forest Industrial Other: 

Vegetation- & i/we/ec~x ApU-& I, 7~90 P;)rp~ ’ 10% d&c id ~cJC~S h<Ce cl / 
EstimatedStream Width: D, b 1 m Est. Stream Depth: NA m’ Riffle: &m Run: NA m Pool: &&m 

StreamType: Cold Water Warm Water Velocity: NA Channelin& Ye& No- 

Canopy Cover: Open Partly open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic ~~ Other: 

Sediment Oils: a Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Beplicati fl: __ Beplicate#2: - Replicate #3: - 

Sediment Description: D&/k 4 ruw6-l : iIts+ sx..rd . r?vr CL-L 

Water 

ci 4) A C DissolvedOxygen: w 4 Lug/L pK: rilP S.U. 

Conductivity: IlIP Micromhoslcm salinity: N 44 ppt 

Water Odors: Normal Sewage Petroleum Chemical None Other: 

Water Surface Oila SIich Sheen None 

Turbidity Clear SlightIy Turbid Turbid Opaque Water Color: A/ 

Weather Conditions: 5 \ an 0 q . > ‘3 2 * L Tide: 
I I IRA- 



SAMPLING STATIONCHARACTERIZATIONDATASHEET : 

Station Number: 

SampIe Type: Fish 

Date: g/&k 

Benthic Macroinvertebrate Sediment 

SAMPLING EQUIPMENT: Seine Gill Net POWU Kemmerer Sediment Corer 

l 

Riparian Zone&stream Features 

Predominant Surrounding Land Use: e Industrial Other: 

VegetationType: 609, n I-ti 1 q6 9,C/t?cicl~b 0-S 4 / 
Estimated Stream Width: urn Est. Stream Depths 0. /s m Riik 1\1m Run: N A m Pool: urn 

Stream Type: Cold Water @a> Velocity /+lJLF ChanneIizedz Yea _ No- 

Canopy Cover: Open Partly Open Partly Shaded 
qjEJ 

e 
SedimentlSubstrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic 

a 

@ Other: 

Sediment Oils: SIight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: 81: - Replicate #2: - Replicate #3: 

Sediment Description: 

Water - 

Temp.: NE C Dissolved Oxygen: n/E mg/L pH: NE S.U. 

Conductivity: IVE Micromhoskm salinity: lz/f PPt 
Water Odors: Normal Sewage Petroleum Chemical m Other: 

Water Surface Oils: Slick Sheen m 

/“1, 
Turbidity: &J Slightly Turbid Turbid Opaque Water Color: NE 

1 
Weather Conditions: un.nu. h .32*0 Tide: In @ 

= AIM+ A-oa/ic~i..t;J,s: AIS= ~/o-t- E~Q/tia&// 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 

Sample Type: Fish Bcnthic Macroinvertebrate 

SkF’LING EQUIPMENT: Seine GillNet Ponar Kemmerer G-3 Spoon Other: 

RimuGm Zonekskeam Features 

Predominant Surrounding Land Use: 

EstimatedStream Width: /.s m Est. Stream Depth: r\l E m Rifle: $&rn Rum N d. m POOL- &J&m 

S~MURT~~~: Cold Water t&mm> Velocity: I\)& Channelized: Yea% No- 

Canopy Cover: Open Partly Open Partly Shaded Shaded 

SedimentL3ubskate: 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic @ Other: 

Sediment Oils: @iiz-J SIight Moderate Profuse 

Pour Grab: Number ofJars Filled with Sediments Replicate: #l: - Replicate #2: - Replicate #3: 

Water - 

Temp.: NE C DissolvedOxygenz Ng mglL pH: nl E S.U. 

Conductivity: AIE Micromhoakan salinity: Al & ppt 

Water Odors: Nod Sewage Petroleum Chemical m Other: 

Water Surface Oils: Slick Sheen @ 

- Turbidity: Clear Slightly Turbid Turbid Opaque Water Color: NE 

Weather Conditions: Uf)fy?rr. > 3a*C/ Tide: 
3’ 

In m 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: &VW+-SD 
Sample Type: Fish 

Date: $/*/?aMz Time: /5 :.3 0 

Benthic Macroinvertebrate im Surface Water 

SAMPLINGEQUIPMEN2 Seine GillNet Ponar Kemmerer Sediment Corer Cb-T)spoon Other: 

Rimuian Zone/In&ream Features 

PredominslltsurroundingLanduse: m Industrial other: 

VegetationType: “P,;S . & id 3 005 b4%S 

EstimatedStreamWidth: &m Est.StreamDepthz d& m Riffk M($&-rn RumtiP m Pook fiA m 

StreamType: Cold Water @?a Velocity: Aj A- Channelised: Yeax No- 

Canopy Cover: Open Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic 

a 

m Other: 

Sediment Oils: Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #cl: Replicate #2: - Replicate Hz - 

Sediment Description: Ldu; uyyw- L4w d-~ra-it~. klo mojf& 

Water. 

Temp.: .‘flh C D&solved Oxygen: l̂P IIiga pH: /VA S.U. 

Conductivity: nib Micromhoakm Salinity: /Ir A ppt 

Water Odors: Normal Sewage Petroleum Chemical None Other: 

Water Surface Oils: Slick Sheen None 

Turbidity: CItYiT Slightly Turbid Turbid Opaque Water Color. f v  

Weather Conditions: ~mPhf. ‘32 * c/ .: Tide: In’ @ 

Comments: do d&v-- ;nh s+,-pcm.-, had , f v  * A=- Not &,&r&-e-~ 



Station Number: b- &WY- sLa/s L3 Date: 8/e / 4t Time: 16:oS 

,f--: 
Sample Type: Fish Benthic Macroinvertabrate @i-zzzJ . . &-iLfil&SG 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerereediment corega Other: 

Rinarian Zone&stream Features 

Predominant Surroundi Land Use: Forest lndwtrial other: 

-iI)& c;duolJ s 
. 

Vegetation Type: r-eeS m(=J qj*J?.5 

EstimatedStream Width: Lrn Est. Stream Depth: /v& m Rime: &m Rum nt A m Pooh cL)m 

Stream Type: CoId Water (3z.G. Velocity: NO /2/g Channel&d: Ye& No- 

Canopy Cover: Open Partly open Partly Shaded Shaded 

SedimentlSubstratez 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic @ Other: 

Sediment Oils: Slight Moderate Profuse , 

Ponar Grab: Number ofJars FilIed with Sediments 

Sediment Descriptiom 

w: 

Replicatez #l: - Replicatei% - Replicate #3: __ 

robd3+7 co fo Y 

Temp.: h!z C Dissolved Oxygen: l\I6 mg& pH: tits’ S.U. 

Conductivity: d g Micromhoakm SaIinity: N PPt 

Water Odors: Normal Sewage Petroleum Chemical 
52 

None Other: 

Water Surface OiLs: Slick Sheen 

/,a”, 
Turbidity 

0 

e 

l+XU Slightly Turbid Turbid Opaque Water Color: S/i+ J fib dCr - 

Weather Conditions: s- cIr?QLl an/w, 27” cd Tide: in “@q 

Comments: 13 a & 3-f-p & om G 00 / -&s&d Gh-&d 
0 

1 
A.67 -&?~d~. d A= fw rQOPfh&k?. : . 9 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

/I”“; 

Station Number: - 4 v& -5& m Date: da?//4 t, 

Fish Benthic Macroinvertebrate Sample irlpe: 

SAMP~NGEQUIPMENT: Seine Gill Net POIIJX Kemmerer 

Riparian Zonellnstream Features 

Predominant Surrounding Land Use: (-Forest ) Industrial Other: 

Vegetation Type: 0 gLpLidcrOUS. /D% 7mA.J 

EstimatedStream Width: 0-9 m Est. Stream Depth: 0.3 m Rifile: am Run till m Pool: b,qm 

StreamType: Cold Water (-?Grd Velocitr. Id E Channel&% Ye& No _ 

Canopy Cover: Open Partly open Partly Shaded (pxzT> 

SedimentlSubstrate: 
i-90 

Sediment Odors: Normal Sewage PetroIeum Chemical Anaerobic & Other: 

Sediment Oils: pG> Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: - RepIicate#2: - Replicate f3: 

Sediment Description: 

Water- I 

Temp.: Y--L5 C Dissolved Oxygen: NE mg&pH: NE S.U. 

Conductivity: rJG Micromhoskm saliity: IfJc P 

Water Odors: Normal Sewage Petroleum Chemical m lhei 

Water Surface Oils: Slick Sheen 

,fi. 
Turbidity: Clea; c-2 e Opaque Water Color: Sli~hflLjA&lp&/ 

Weather Conditions: u n r\ LI -0~ c louedg D/&S& -%7j s&de: 
v J 

In Out 
J 



!f+ 

SAMPLING STATION CHARACTERIZATIONDATA SHEET 

Station Number: c$ -#p1/ 74vJ~sD Date: z)as/q;L. 

SampleType: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine Gill Net Ponar 

- Time: /OI ao 

P 

P 

Rimu-ian ZoneAnstream Features 

Predominant Surrounding Land Use: c Forest ) Industrial Other: 

VegetationType: 3030 3ihp5 3 0 ‘30 a!JCidtif2bUS &ae 5 
, 

EstimatedStreamWidthz fl, 7 m Est.StreamDepthz o 7 m Rime: firn Run: I\IA m POOL-/* a-m 

StreamType: Cold Water Warm Water VeIocicity: Ng Channelid: Yes- No _ 

canopy cover Open Partly Open Partly Shaded (%cz-> 

SedimentlSubstrate: 
/OOP, 

Sediment Odora Normal Sewage Petroleum Chemical Anaerobic 

(--sZQ 

B Other: 

Sediment Oils: Slight Moderate Profuse 

RXISI Grab: Number ofJars Filled with Sediments Replicate: #l: - Replicate #L __ Replicate #3: 

Sediment Description: -h-d I-PA ora-/‘CS / @i L/eN- 
L/ ’ J 

pTater: 

Temp.: fUE C Dissol~edOxygen: ’ N E mgL pH: I\IE S.U. 

Conductivity: NE Micromhoakm salinity: NG PPt 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surface Oils SIick Sheen m m Other’ 

/“” 

Turbidity: 
c) 

Clear Slightly Turbid Turbid Opaque water Color: PmAu) 
Weather Conditions: 10 r-,- r) _ -3nti C /O 

J’ / 
30 a (Tide: a Out 

Comments: NA-- I&S APPlicdde ‘, NE = Not .& UO /u&Q / 



SAMPLING STATION C~~CTERIZATION DATA SHEET ~ 

Station Number: . 

Sample me: Fish 

Date: g,&& Tirnr$za> 

&nthic Maaoinvertebrate ediment urfaceiiiTater 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Spoon Other: 

Riwrian ZonefInstream Features 

Predominant Surrounding Land Use: ciiii-3 Industrial Other: 

VegetationType: DeL.idrl-5 k-5 

Estimated Stream Width: @/-8m Est. Stream Depth: O,q+‘,s Riflle: mm Run: /Iltl m Pool: &m 

Stream Type: Cold Water (iGtziz> Velocity: rJ E Channelized: Yesg No- 

Canopy Cover: Open Partly open Partly Shaded a 

Sediment/Substrate: 
&Tz 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic B Other: 

Sediment Oils (xii=> Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #l: - Replicate82: _ Replicate #3: 

Sediment Description: flE 

-: 

Temp.: file C Dissolved Orygen- #& mglL pH: ftE S.U. 

Conductivity: r\l& Miaomhoskm salinity: NE 
Water Odors: Normal Sewage Petroleum Chemical e Zher: 

Wakr Surface Oils: Slick <r> None 

p”“- 
Turbidity: Clear Sightly Turbid Turbid 

Weather Conditions: unw. &,m C./o&S. CtBp f- X0*& 4 
J’ / I, 



SAMPLING STATION CHARACTERIZATION DATA SHEET -: 

station Numb& L-L&+3L&iJ Time: 0 Q .’ 45 

Fish Benthic Maaoinvertebrate 
/““; 

Sample Type: 

SAMPLING EQUIPMEn Ski& Gill Net PO~IU 

Riuarian ZonelInstream Features 

Predominant Surrounding Land Use: Industrial Other: 

VegetationType: Dk?C jd 0005 

Riffle: &m Run: NA m Pookl~5-/~$m 

Channelizedz Yes _ No _ 

Canopy Cover: Open Partly open Partly Shaded 
.._ 

Sediment&b&-ate: 

Sediment Odorsz Normal Sewage Petroleum Chemical Anaerobic e Other: 

Sediment Oils: SIight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: 21: - Replicste 82: - Replipte #3: 
.- 

Sediment Description: F 1u 5~ d 4&l lQyerf 221 oceanic /yLlc-* LIlAh 

_Water: 

Temp.: aI0 C Dissolved 0xyger.x 54 3.4 S.U. 
Conductivity: m c(-) Micnxnhoskm Salinity: lr “it 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surfa Oils: Slick Sheen CGzT 

Turbidity: 
c7) 

Cl‘?X SlightIy Turbid Turbid 

Weather Conditions: 5 u n fi \ / , w 

m Other: 

Opaque Water Color: 

Tide: 



SAMPLINGSTATIONCHARACTERIZATIONDATASHEET 

Station Number: L-wcoa-Sw/SD Time: 3: fi 

r”“: 
Sample Type: Fish Benthic hiacroinvertebrate 

SAMP?JNG EQUIPMENT: Seine Gill Net Ponar 

d 

%wian %x-v&&ream Features 

Predominant Surrounding Lsnd Use: 0 Industrial Other: 

Vegetation Type: H a-d L&d .s 

Estimated&ream Width I a*& Est. Stream Depth: a. 1 Run: M&-m Pool: &m m Rime: /VA m 

Stream Type: *j$liZGZ> Velocity NA 7 Cold Water Channelizedz Ye& No- 

Canopy Cover: Open Partly open (.isziG> Shaded 

Sediment/Substrate: 
5-Q z7 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic m Other: 

Sediment Oils: Absent Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #tl: - Replicate #2: - Replicate #3: 

Sediment Description: 5;15. 5UJ.Y e?4mn*r+&k &d edor. fjLh.4 hoj;clrad 5h.+& 

Water d 

Temp.: /ljc C Dissolved Oxygen: &#?cz mgiL pH: n/E- S.U. 

Conductivity: wE Micromhoskm salinitg: #I2 PPt 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surface Oils: Slick 

Sheen m c!9 Other: 

:f+ 
Turbidity: & Slightly Turbid Turbid Opaque Water Color: sr a rj m i /J 

Weather Conditions: _ CJ’ n flu Pg. 32”G Tide: In 
JI 0 out 

Comments: 



SAMPLING STATION CIIARACTERIZATION DATA SHIZJ.- 

Sample %e: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: . Seine Gill Net Ponar 

Riparian Zone/In&earn Feature 

PredominantSurroundingLandUae: fi?? Industrial Other: 

Vegetation Type: pecid uouS sh r-J bs 

Estimated Stream Width: /a .2, m Est. Stream Depth:. . A/E m Ritlle: J&m Run: JU&-- m Pool: &m 

StreamType: Cold Water Gigii&G~ Velocity: rJE ChanneIizeh Yeax No- 

canopy cover: Open e-9 Partly Shaded Shaded 

3wh 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oils: Absent Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #l: - Replicate #2: - Replicate #3: - 

Sediment Description: IO cc L)Lm+ . 

n-Tater: 

Temp.: 5 day &aa” C DissoIved Oxygen: 5=&i : 6: LmLga 

Conductivity: s:$j.<’ A: $.$ Micromhoskm salinity: 
I 

5 xL@:Br0rD ppt 

Water Odors: NOIld Sewage Petroleum Chemical 

Water Surface Oils: Slick Sheen 

Turbidity: Slightly Turbid Turbid Opaque 

Weather Conditions: mm/, CUPJ, .32”r 
/ 



SAMPLING STATION CHARACTERIZATION DATA SHEA 

StationNumber: ( ) - W c@ Date: e/a& ?a Time: 07! FD 

Sample Type: Fish Benthic Mocroinvertebrate 

SAMPLING EQUIPMENT Seine Gill Net Ponar Kemmerer FA-3 Spoon Other: 

Riparian Zone!Tn&eam Features 

Pn?dominsnt surrounding Land use: e Industrial Other: 

VegetationType:Y&cid ti)ous Shruh.q r~ r?d ‘k9p S, FeLcr &ad / 
EstimatedStream Width: 9.1 m Est.StreamDepthz DI‘/~ m Riffle: /2/#m Run: && m Pool:NLm 

Stream Type: Cold Water (?iGXZJ Velocity: AJE Channelizedz Ye& No- 

Canopy Cover: Open Partly Open Shaded 

Sediment/Substrate: 

Sediment Odor% Normal 

Sediment Oils: 

& Petrolezght Chemical Anaerobic @ Other: 

Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments R,eplicate: P1: - Replicste #2: - Replicate #3: - 

Sediment Description: 5 &nd u M LJ C PaahiCS 
Of 

. Water 

Temp.: 5~ al.8”: b*,art%“c DissolvedOxygen: 5& ,o ‘, d=b .8 mg& pH: 5=&,6: g:6~8S.U. 

Conductivity: 5% 87 ,/ : & $7, ( Micromhosfcm Salinity: $ : D,D : A: 0, P ppt 

Water Odors: NOl-Id Sewage Petroleum Chemical ‘a Other: 

Water Surface Oils: Slick Sheen cT$zTJ 

p” 
Turbidity: e Slightly Turbid Turbid Opaque Water Color: rar,mr. (&J 

Weatherconditions: 5uilr\\, . c+fi f3 X. 3PT Tide: 
c3 

In out 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Sk].- 8 jag/- 
s&J= /I.‘30 

Station Number: LJ- WC @ ‘id SL;)/SD Date: 5~ = e/27/7& Time: SD-/o: 10 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMEn Seine Gil1 Net Ponar Kemmerer 

Rioarisn Zon&&ream Features 

Predominant Surrounding Land Use: Ot.llt?IT 

Vegetation Typs: +?C id 0 ov 3 AS G”“” -Few 1 a e, LhLccr f----5 
3 

Estimated Stream Width: @&rn Est. Stream Deptk .o . a m RifilcnJn- Run: WA m PooI:_11Lam 

Stream Type: Cold Water pGzxGs> Velocity: NL ChanneIized- Ye-t& No- 

Canopy Cover: Open Partly Open (-gGiizJ Shaded 

85% 
Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical GzD None Other: 

Sediment Oils: Qizz7-J Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #I: - Replicate #‘2: - Replicate #3: ___ 

SedimentDescription: Silt, //n-d 

Conductivity: &= 71 .fl’ f?) : % 3 ,O Micromhoskm 
/ 

Salinity: BA =D& Ih rD. 6 ppt 

Water Odors: Normal Sewage PetroIeum Chemical ‘w Other: 

Water Surface Oils: Slick Sheen m 

Turbidity: e Slightly Turbid Turbid Opaque Water Color: T 6x0 f),l’/ 

Weather Conditions: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT Seine Gil1 Net Ponar Kemmerer(Sedixnent Core9 Spoon Other: 

Rinarian Zon&-&resm Features 

PredomimmtSurrour&ngLamdUse: N Industrial 

elizedz Yea)(r No- 

canopy cover: open Partly open Shaded 

SedimentJSubstrate: 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic a Other: 

Sediment Oils: SIight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #1: - Replicate #2: - Replicate #3: - 

Sediment Description: c\tYw oleA- 

Water: 

Temp.: =)= a&g&%Q$: DissolvedOxygen: 5=6.\5; $‘b, IDmglL pH: s=b.?j B=/\rEs.U. 

Conductivity: S=jo : & gs Micromhoskm salinity: 55 o-o’, g=r). 0 p 
/ 

Water Odors: Normal Sewage PetroIeum Chemical ’ ‘B iiher : 

Water Surface Oils: Slick Sheen 

(ZJ 

($a 

,r-- 
Turbidity: Slightiy Turbid Turbid Opaque WaterColor: 

WeatherConditions:?C%&\y 5unnu Sl;aht et&v? 

&rl be/- BYmA h-) 

Tide: -In 0 

Comments: . 7 bid AjE = 

of E:\/al~a-ked 



SAMPLING STATION CIIARACTERIZATION DATA SHEET 
‘; . . .,._ & 

: 

Station Nu.&cr: (&.dc&7-;5 
Sample Type: Fish 

Date: f$h/9~a sme;sim 

Benthic Macroinvertebrate nnent 

SAMPLING EQUIPMENT: Seine Gil1 Net Ponar 

Riuarian Zanellnstream Features 

PredominantSummndingLandUse: a Industrial Other: 

Vegetation Type: /rr.hXS 1 i he &- CJQ?.& 

EstimatedStream Widt&l>.‘)-&km Est. Stream Depths 1 45 m Pool: km m Riffle: &m hnz fi A 

Stream Typez Cold Water @tiiGGZ> VeIocity: tJ’6 Channelizedz Yeax No- 

Canopy Cover: Partly open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oils: Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #1: - Replicate #2: - Replicate #3: __ 

Sediment Description: SkhdQ Rnd \wie 

. _Water: 

Temp.: Bq#~~&~&~$ DissoIvedO=yge~BArNEJ’~f.~_R~D,~ mg/L pH:&b&,Y SId.8”kNEST. 

Conductivity: &r $d 4<rj@@A: icromhoskm Salinity: & 50 .‘S:o : $ : b 
/- /- 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surface Oils: Slick Sheen m 

Turbidity: Slightly Turbid Turbid Opaque Water Color: A M& 

I- Weather Conditions: qto& Tide: In 0 out 
3” 

Comments: (3fj= (3-g’ f- S 
/ / %+IQ~*\~, b!A= NO+ h+f>\ic&It ‘, 



SAMPLING STATION CHARACTERIZATION DATA SHEET :.. 

Station Number: LU..JCg~-SL3~~D Date: S/a31 9.% Time: 11.’ I 0 

- Sample Type: Fish Be.nthic Macroinvertebrate 

SAMPLING EQkPMENT Seine Gill Net Ponar Kemmerer SedimentCorer B 0 

RiDarisn %xUkstream Features 

Predominant Surrounding Laud Use: clGa Industrial Other: 

SkL s+f-.a-m 

EstimatedStream Width:/&-/J&n Est.Stream Depth . /, 8 m Rime: l\lffm RUIX NA m PooI: h/tlm 

StreamType: Cold Water @‘&m w Velocity: NE Channelizedz Yes- No _ 

canopy cover: B Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors- Normal Sewage Petroleum Chemical Anaerobic flw Other. 

Sediment Oils: (xw SIight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: - Replicate #2: ___ Replicate $3: ___ 

Sediment Description: u\( E 

, 
Salinity: @= n I’, 5:0:8 : 7.5gpt 

Water Odors: hTorma1 Sewage Petroleum Chemical e & Other: 

Water Surface Oils: Slick @ca None 

Turbidity: 
a@-% 

e Slightly Turbid Turbid Opaque Water Color: ambe @m r~, h 

i Weather Conditions: sd tir\q ; a q , a0 Tide: In out 
I 



SAMPLING STATION CHARACTERIZATION DATA SHEET . 

Station Number: 6 4 [ 3 ( & 9 - 5l-d SD Date: ajg s/o- Time: 04 *.o Q 

Sample Type: Fish Benthic Macroinvertebrate @zzzqQ 

SAMPLING EQUIPMENT: Seine GilINet Pork fl?$ --Spoon other: 

Riparian ZoneAnsfxeam Features 

RedomimmtSunvundingLandUee: 0 Industrial Otherz 

VegetationType: rvu5 /,-.-J bmF 
EstimatedStream Width: 14 5 m Est. Stream Depth: NE m Rime: srn Run: &.fl m PooI: Am 

St.wan Type: Cold Water f$cGs> Velocity: fib- Channelizedz Yes- No _ 

canopy cover: open Partly open Partly Shaded <j> 

Sediment/Substrate: 

Sediment Odor= Normal Sewage Petroleum Chemical a None Other: 

Sediment Oils: Qizizq Slight hioderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: - Replicate $2: __ Replicate #3: - 

Sediment Description: 10 c fl L, I-# 

Water: 

Ternp.:6Alaa.~:5:Ssa3aO~8~~~ , DissolvedOxygen: 6h : J,l:S:S.~3:6:~,C;mglL pi: fjA; b. I:S:L. \ :.R- &.u. , 
Conductivityz gp:d,jbD: s:qOC, Micron&o&m salinity: &44t:S=0.3!6= 2%; p 

Water Odors: 
G--l% 00 

Normal Sewage Petroleum Chemical m Zher: 

Water Surface Oils: Slick Sheen &zzJ 

Turbidity: SlightIy Turbid Turbid Opaque Water color: Am ~XU 6po-n~ 4 



SAMPLING STATION CHAIZACTERIZ4TION DATA SHEET 

Station Number: co -LJLib--<CA.1 SB 
Time: 10 !3& 

Sample Type: Fish Bentbic Macroinvertebrate 

<T=- SAMPLING E&IPMENT: Seine Gill Net Ponar 

Riuarian Zone!Inskeam Features 

PredominautSm-roundingLandUae: Industrial Other: 

VegetationType: 26 n& & A\QA sas Cl lDu?a bnnL/ 

EstimatedStream Width: urn Est. Stream Depth: . /od m Pool: &rn Riffle! am Rue Nc m 

Stream Type: Cold Water Warm Water Velocity: r\lLZ Channelizedz Yes _ No _ 

Canopy Cover: Partly open PartIy Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical e None Other: 

Sediment Oils: (iczQ Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sedimenta Replicate: #I: - Replicate #2: - Replicate #3: - 

Sediment Description: d g 

.Water: 

Temp.: G/t: a482TS :aY, C DissolvedOxygen: WmgL pH: &lzt0.3l~;$.3~, S.U. 

Conduck$‘~~~~;~” ~,‘j06Mieicro~~;m. &%ez;a.T 55. grqter: ’ 

Water Odors: Sewage one 

Water Surface Oils: Slick Sheen &iz-J 

,F- 
Turbidity: 

QT!ZI Slightly Turbid Turbid Opaque Water Color: &wb-e.-&wu 
Weather Conditions: Stiic?nti #440m. Gg6c I Tide: In 0 out 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

StnCionNumbe~: Lo-~L-~\-~L\/~D Time: ogr /D 

Sample Type: Fish Benthic Macroinvertebrate m 

,f-- . SAMPLING EQUIPMENT: Seine Gill Net Ponar 

Rinarian ZonelInstream Features 

Predominant Surrounding Land Use: 

Vegetation Type: # E 

m Industrial Other: 

EstimatedStream Width: &I; m Est. Stream Depth:. l fl t m Rime: urn Run: rz/c m PooI:&rn 

Stream Type: Cold Water @ZT Velociw yt/d - Channelized: Yes _ No _ 

Canopy Cover: Partly open Partly Shaded Shaded 

Sediment&h&rate: 

Sediment Odora Normal Sewage Petroleum Chemical Anaerobic m Other: 

Sediment Oils: ps> Slight Moderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #1: - Replicate #2: Replicate #3: __ 

Sediment Description: F~occulqt 

Water I 

Temp.:l?fMfq’ .% ?%I,‘2.~pC DisaolvedOxygen:~&~,(a ‘5=~a.‘&CL+1nglL pH: &$:d .I:% -b.3 r&fl@.u. , I , 
Conductivity: 13 & /i. !j&j : & 7. aon Micromhoakm Salinity: BA73,5 S= 5!B’kc9dppt 

Water Odors: 
8 ‘j;zafbo ’ 

Sewage Petroleum Chemical ’ CiTtiTJ Other: 

Water Surface Oils: Slick Sheen 

a 

(Na;;s, 

Turbidity: Slightly Turbid Turbid Opaque Water Color: @T 

p”” Weather Conditions: &by\\/ , &&&V ,? 3’ G Tide: In out 

Comments: A 
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APPENDIX-D: -' 
'DATAANDFREQUENCYSUMMARIES:" ' , ' 

~URFACEWATER,SAMPLES 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA .4tm FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CI’O -0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-Wcol-SW-06B 
Depth: N/A 

Date Snmplcd: w3ol92 
Lab Id: 00464-2s -.-.~_.- - 

6-WCOI-SW-MM 6-WCQ2-SW-06B 6-WCQ3-SW-06B 6-WC03-SW-06M 6-WCOJ-SW-312M 
N/A N/A N/A N/A N/A 

8/30/92 0126192 S/26/92 S/26/92 WI92 
0@464-26 00443-16 00439-18 00439-19 00439-20 

Pnramcter 

PESTICIDEiPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHU)R 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDGSULFAN I 
DIELDRIN 
4,4’-DDE 
BNDRtN 
ENDOSULFAN IX 
4,4’-DDD 
ENWSULFAN SULFATE 
4,4’-DDT 
ME’IHOXYCHLGR 
ENDRIN KE’IONE 
ENDRIN ALDEHY DE 
ALPHACHLORDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1260 

VOLATILES 
CHLOROMETHANE 
BROMOMETHANE 
VINyL CHLCRIDE 
CHLOROETHANE 
MElHyLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLGROB’IHENE 
1,1-DICHLGROB’IHANE 
I,2-DICHLGROEHEINE 
CHLGROFORM 
1,2-DICHLOROE’IHANE 
2-BUTANONE 

llnils 

UGIL 

UG/L 
UGIL 
UGiL 
UGiL 
UC/L 
UG/L 
UG/L 

UC/L 

UGIL 
UG/L 

UGlL 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 

UG/L 
UGIL 
UG/L 
UG/L 
UGIL 
UGR. 
UG/I. 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 
UG/L 

0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
05 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
IU 
2u 
1U 
1u 
1u 
1u 
1u 

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 

0.0s UJ 0.0s UJ 
0.0s UJ 0.0s us 
0.0s UJ 0.05 UJ 
0.0s UJ 0.0s UJ 
0.0s UJ 0.0s UJ 
0.05 UJ 0.0s UJ 
0.0s UJ 0.0s UJ 
0.0s UJ 0.05 UJ 

0.1 UJ 0.1 UJ 
0.1 UJ 0.1 UJ 
0.1 UJ 0.1 UJ 
0.1 UJ 0.1 UJ 
0.1 UJ 0.1 UJ 
0.1 UJ 0.1 UJ 
0.1 UJ 0.1 UJ 
0.S UJ 0.S UJ 
0.1 UJ 0.1 UJ 
0.1 UJ 0.1 UJ 

0.0s UJ 0.0s UJ 
0.0s UJ 0.05 UJ 

5 UJ S UJ 
1 UJ 1 UJ 
2 UJ 2 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 
1 UJ 1 UJ 

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 
10 u 
10 u 
10 u 

0.05 UJ 
0.05 UJ 
0.0s UJ 
0.0s IJJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.S UJ 
0.1 UJ 
0.1 UJ 

0.0s UJ 
0.0s UJ 

S UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
to u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.0s UJ 
0.05 UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.0s UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.0s UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

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 

0.0s UJ 
0.05 UJ 
0.0s UJ 
0.03 UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.0s UJ 

S UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
46 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
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SITE6 WALLACB CREEK SURFACE WATER 
DATA AND FREQ-NCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 

MCB CAMP LEIEUNE. NORTH CAROLINA 
ORGANICS 

Snmplo No: 
Depth: 

Date Sampled: 
Lab Id: 

6-WCOl-SW-06JJ 6-WCOI-SW-06M 6-WCOZ-SW-0611 6-WCO3-SW-06U 6-WCOS-SW-96M 6-WC93-SW-312M 
N/A N/A N/A N/A N/A N/A 

8/30/92 8130192 8l26l92 8126192 8l26l92 8/26/92 
09464-2s 00464-26 00445-16 00439-18 00139-19 00439-20 

Pnramcter 

VOLATILES Cont. 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLGRIDE 
BROMODICHLGROMETHANE 
1,2-DICHLOROPROPANE 
CIS-J,3-DICHLGROPROPENE 
TRICHLGROETHENE 
DfBROMOClUGROMETHANE 
1,1,2-TRIC.HLOROElHANE 
BENZENE 
TRANS-1.3-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONB 
TETRACWROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTALXYLENES 

SEMD’OLATILES 
PHENOL 
BIS(2-CHLGROETHYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
IA-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2-OXYBIS (1-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYfAMfNE 
HEXACHLGROE’HIANE 
NITROBENZENE 
ISOPHORONE 
P-NITROPHENOL 
2,4-DIME’IHYLPHENOL 
BIS(2-CHMROETHOXY) METHANE 
2,4-DICHLGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’JHALENE 
4-CHLORANILINE 
HEXACHLGROBUTADIENE 

Units 

UG/L 10 u 

UG/L 10 u 
UG/L 10 u 
UGIL 10 u 
UGR. 10 u 
UGlL 10 u 

UGiL 10 u 
UG/L 10 u 

UGIL 10 u 
UGIL 10 u 
UGA. 10 u 
UGIL 10 u 
UGIL 10 u 

UG/L 10 u 
UG/L 10 u 
UC/I. 10 u 
UGIL 10 u 
UGIL 10 u 
UG/l. 10 u 

UG/L 10 u 

UG/L 
UGR. 
UGiL 
UG/I. 
UGtL 
UGIL 
UGIL 
uon 
UGA. 
UGR. 
UG/L 

UGiL 
UG/L 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 

UGIL 

10 u 
10 U 
10 fJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
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 
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 UJ 
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 
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 
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 
IO 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 
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 
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 
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 
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 

I 2’ 
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SITE 6 WALLACE CREEK SURFACE WATBR 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNB, NORTH CAROLINA 

ORGANICS 

Ssmplc No: 6-WCOt-SW-06B 6-WCOl-SW-06M 6-WCO2-SW-06U 6-WCO3-SW-06B 6-WC03-SW-66M 6-WC93-SW-312M 
Ickptb: N/A NIA N/A NIA N/A NfA 

Date Sampled: a/30/92 8/30/92 8/26/92 8r26D2 8f26f92 8/26/92 
Lab Id: 00464-2s 00464-26 00445-16 90439-18 00439-19 00439-20 

Parameter 

SEMIVOLATILES Cont. 
4-CHMRO-3-ME’IHYLPHENOL 
2-ME’IHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRRHLOROPHENOL 
P-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMEIHYL PHTHALATE 
ACENAPHTFM23NE 
2,6-DINITROTOLUBNE 
3 -NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFLJRAN 
2,4-DINITROTOLUENE 
DIE’IHYL PHTHWTE 
4-CHLQROPHENYL PHENYL ETHER 
FLUORBNE 
4-NITROANILINE 
4,6-DINITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL E’IHER 
HEXACHLGROBBNZENE 
PENTACHLOROPHENOL 
PHENAN’IHRENE 
ANlHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORAN’IHBNE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)AN’IHRACENE 
CHRYSENB 
BIS(2-E~EXYL)PHTHALATE 
DI-N-GCTYLPHTHALATE 
BENZO(B)FLUORAN’IFIENE 
BENZO(K)FLUORANlHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

Units 

UGK. 
UGIL 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 
uan 
UGR. 
UG/L 
UGiL 
UG/L 
UGIL 
UGR. 
UC/L 
UG/L 
UC/L 
UG/L 
UGR. 
UG/L 
UG/L 
UC/L 
UGK. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGfL 
UGK. 
UG/L 
UG/L 
UG/L 
UGiL. 
UGR. 

10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 2SU 
10 u 10 u 
2s u 2SU 
10 u 10 u 
10 u 10 u 
10 UJ 10 UJ 
25 u 2s u 
10 u 10 u 
25 u 25 u 
25 u 25 u 
10 u 10 u 
10 UJ 10 UJ 
10 u 10 u 
10 u 10 u 
IO u 10 u 
2s u 2SU 
2SU 2.5U 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 2s 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 
10 UJ 10 UJ 
10 UJ 10 UJ 
10 UJ 10 UJ 
10 UJ 10 UJ 
10 UJ 10 UJ 
10 UJ 10 UJ 
10 UJ 10 UJ 

10 u 
10 u 
10 u 
10 u 
2s u 
10 u 
2s u 
IO u 
10 u 
10 u 
2s u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
2s 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 
10 u 10 u 
10 u 10 u 
2s u 2s u 
IO u 10 u 
2s u 2s u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 25 u 
10 u 10 u 
25 u 25 u 
23 u 25 u 
10 u 10 u 
10 u 10 u 
10 U 10 u 
10 u 10 u 
10 u 10 u 
2s u 2s u 
25 u 2s u 
IO u 10 u 
10 u 10 u 
10 u 10 u 
2s u 2s 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 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 
10 UJ 10 u 

10 u 
10 u 
10 u 
10 u 
2s u 
10 u 
2s u 
10 u 
10 u 
10 u 
2s u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 II 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0l33 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

Units Pnrfametcr 

PESTICIDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLQR 
ALDRIN 
HEPTACHLQR EPOXIDE 
ENWSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDGSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4.4’-DDT 
ME’IIIOXYCHLGR 
ENDRIN KETONE 
ENDRIN ALDMYDE 
ALPHA CHLORDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB - 1242 
PCB-1248 
PCB - 1254 
PCB-1260 

VOLATILES 
CHLGROMEIHANE 
BROMOME’IHANE 
VINYL CHMRIDE 
CHLGROE’IHANE 
MEIIIYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLQROE’IHENE 
l,l-DICHMROE’IHANE 
1,2-DICHLOROE’IHENE 
CHLOROFORM 
1,2-DICHMROEIHANE 
2-BUTANONE 

UGIL. 
UG/L 
UG/L 
UGiL 
UGA. 
UGrL 
UG& 
UG/L 
UGIL 
UGIL 
UGL 
UGIL 
UGIL 
UG/l. 
UGIL 
UG/L 
UG/L 
UG/L 
tJG/L 
UG/L 
UGR 
UG/L 
UGR. 
UG/L 
lJG/L 
UGlL 
UC/L 
UG/L 

UG/L 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGR. 
UGIL 
UGIL 
UG/L 
UGiI. 

6-WCO4-SW-06B 
NIA 

S/25/92 
00439-21 

0.05 u.J 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
05 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
I UJ 
2 UJ 
1 UJ 
1 CIJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
14 
10 u 
10 u 
10 u 
4J 

10 u 
10 u 
10 u 

6-WC@+-SW-06M 
N/A 

8/25/92 
06439-22 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.0s LJJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
4J 

10 u 
10 u 
10 u 

6-WCOS-SW-06B 
NIA 

S/25/92 
00437-19 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
03 UJ 
0.1 UJ 
0.1 UJ 

0.05 US 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 
10 u 

6-WCOS-SW-(MM 6-WCO5-SW-312M 6-wa6-sw-O6B 
N/A NIA N/A 

8/25/92 8/25/92 S/23/92 
00437-20 ________- 00437-21 00429-05 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.05 ZJJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 CJJ 
0.05 UJ 

5 UJ 
I UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

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 

0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 II 
0.05 u 

SU 
1u 
2u 
1U 
I u 
1u 
1u 
1u 

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 

0.05 u 
0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 
0.0s u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0,s u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
1u 
2u 
1u 
1u 
1u 
1U 
IU 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 WALJACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-WCU4-SW-06B 
Depth: N/A 

Date Sampled: mm2 
Lab Id: 69439-21 

6-WCO4-SW-06M 
NIA 

mm2 
69439-22 

6-WCilS-SW-(MB 
N/A 

S/23/92 
99437-19 

6-WCOS-SW-(MM 
N/A 

at2sl92 
69437-20 

6-WCOS-SW-312M 

NIA 
ahw92 

99437-21 

6-wCv6-sw-06B 

N/A 
8/23/92 

99429-05 
Parametm 

VOLATILBS Coat. 
l.l.l-TRICHLOROE’IHANE 
CARBON TETRACHLGRIDB 
BROMODICHLGROMETHANE 
1,2-DICHLGROPROPANE 
CIS-l,3-DICHLGROPROPENE 
TRICHLGROETHENE 
DIBROMOCHIGROMETHANE 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONB 
2-HEXANONE 
TETRACHLOROETHENE 
1.1,2,2-TETRACHIGROETHANE 
TOLUENE 
CHMROBENZENE 
ETHYLBENZENB 
STYRENE 
TOTALXYLENBS 

SEMH’OIATILES 
PHENOL 
BIS(2-CHLGROETHYL) ETHER 
2-CHLOROPHENOL 
1,3-DIC!HLOROBENZ;ENE 
1,4-DICHU>ROBENZENE 
1.2-DICHLGROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS (l-CHLGROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(Z-CHLGROETHOXY) METHANE 
2,4-DICHLGROPHENOL 
1,2,4-TRI~OROBENZENE 
NAPHTHALENE 
I-CHLGRANILINE 
HEXACHLGROBWPADIENE 

Units 

UGn 

UGn 
UGn 
UGn 

UGn 
UGn 
UGn 
UGn 
UGR. 
UGn 
UGn 
UGn 
UGIL 
UG/L 
UGn 
UGn 
UGn 

UGiL 
UGn 
UGn 
UG/L 
UGn 
CJGn 
UG/L 
uon 
m/L 
UGR, 
uon 
UG/L 
UGIL 
UG/L 
uon 
UGR. 
UG/L 
UG/L 
UG/L 
UG/L 
uon 

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 
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 
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 
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 
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 
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 
IO 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 
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 
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 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

21 
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 
10 u 
10 u 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-Ol33 
MCB CAMP LBJBUNE, NORTH CAROLINA 

ORGANICS 

Snmplc No: 
Depth: 

Date Sampled: 

Lab Id: 

6-wco4-SW-069 6-WCtN-SW-(MM 6-WCOS-SW-069 6-WCOs-SW-o6M 6-WCQS-SW-312M 6-WCo6-SW-969 
N/A N/A N/A NIA NIA N/A 

a/25/92 8125192 8l2Sl92 WZSl92 8l2Si92 8123192 
00439-21 00439-22 90437-19 09437-20 00437-21 00429-05 

SEMIVOIATILES Cont. 
4-CHLGRO-3-METHWHENOL 
2-METHYLNAPHTHALENE 
HEXACHLQROCYCLGPENTADIBNE 
2,4,6-TRICHLOROPHENOL 
2,4,S-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLBNE 
2,6-DINITROTOLUBNE 
3 -NITROANILINB 

ACENAPHlHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOPURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYL.PHENYL ETHER 
PLUORENE 
I-NITROAkLINB 
4.6-DLNITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYL E’IHER 
HEXACHLQROBENZENE 
PENTACHLGROPHENOL 
PHENANTHRENE 
AN’IHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANlHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHMROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-E’IHYI+IEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANlHENE 
BENZO(K)FLUORAN’fHENE 
BENZO(A)PYRENB 
MDENO(l,2,3-CD) PYRENE I 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGR. 
UG/L 
UGiL 
UG/L 

UG/L 

UGIL 

UGIL 
UG/L 
UG/L 

UG/L 

UGi 
UGIL 
UG/L 
UGIL 
UGR. 

UG/L 
VW. 
UG/L 
UG/L 
UG/L 
UGIL 
UGlL 
UG/L 
UGIL 
UG/L 
UGK. 
UGIL 
UG/L 
UGiL 
UC/L 
UGIL 
UG/L 
UG/L 

10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
2s u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 UJ 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
10 u 
10 u 
10 u 
2s u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 UJ 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
2s u 
10 u 
2s u 
10 u 
10 u 
10 u 
25 U 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 UJ 
2S UJ 
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 
2s u 
10 u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 IJ 

2s u 
10 u 
10 u 
10 UJ 
25 tJJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

2J 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANIC% 

Sample No: 
Deprb: 

Dare Sampled: 
hb Id: 

6-Wco6-SW-06M 6-wcxn-SW-06B 
N/A NIA 

al23192 8m92 
00429-W 00429-10 

6-WCO7-SW-06M 
N/A 

at23192 
OlM29-II 

6-WCQ7-SW-312M 
N/A 

8123192 
00429-12 

6-Wc9a-SW-06B 
N/A 

a/23/92 
00429-18 

6-WCOS-SW-06M 

N/A 
a/23/92 

00429-19 

PESTICfDEIPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLGR EPOXfDE 
ENDGSULF’AN I 
DIBLDRfN 
4A’-DDE 
ENDRIN 
ENDGSULFAN II 
4,4’- DDD 
ENDGSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLGR 
ENDRfN KETONE 
ENDRIN ALDEHYDE 
ALPHACHMRDANE 
GAMMACHIGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1260 

VOLATILES 
CHMROMETHANE 
BROMOMETHANE 
VINYLCHLGRIDE 
CHLGROE’JHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFTDE 
I,l-DICHLGROETHENE 
l,l-DICHLGROETHANE 
1,2-DICHLGROE’HJENE 
CHLGROFORM 
1,2-DICHLGROETHANB 
2-BUTANONE 

UGIL 
UG/L 
UG/L 
UC/L 
UGIL 
UQIL 
UQIL 
UG/L 
UG/L 
UGiL 
UGIL 
UGiL 
UG/L 
UGIL 
UC/L 
ucn 
UG/L 
ucn 
uon 
UG/L 
uon 
UG/L 
LJG/L 
UGn 
UGIL 
uGn 
uon 
uon 

ucn 
UGR. 
UG/L 
UGR. 
uGn 
UG/L 
UGiL 
UG/L 
UGiL 
UG/L 
UGR. 
uon 
UGlL 

0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
1u 
2u 
1u 
1u 
1u 
1u 
1u 

10 u 
10 u 
10 u 
10 u 
10 u 
4J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.0s UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

3 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
6J 

10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
as 
10 u 
10 u 
10 u 

0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.0s u 
0.0s u 

SU 
1u 
ZU 
1u 
1u 
1u 
1u 
1u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.0s u 
0.05 u 
0.0s u 
0.05 LJ 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
03 u 
0.1 u 
0.1 u 

0.05 u 
0.0s u 

SU 
1u 
2u 
1U 
1u 
1u 
1u 
1u 

10 u 
IO u 
10 u 
10 u 
10 u 
SJ 

10 u 
10 u 
10 u 
9J 

10 u 
10 u 
10 u 

0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.03 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
1u 
2u 
1U 
1u 
IU 
1u 
1u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
13 
10 u 
10 u 
10 u 

0.05 UJ 
0.0s UJ 
0.0s UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 US 
0.1 UJ 
0.1 UJ 
05 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.0s UJ 

S UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 

6J 
10 u 
10 u 
10 u 
23 
10 u 
10 u 
10 u 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parrmeter 

Sample No: 6-WC&l-SW-06M 6-wco7-sw-06n 6-WC(n-SW-06M 6-WCO7-SW-312M 6-WcoR-SW-o6n 6-WCOR-SW-MM 
Dcplh: N/A NIA N/A N/A N/A N/A 

Date Sampled: a/23/92 8l23l92 8123192 8l23l92 8l23l92 8123192 
hb Id: 0@429-06 09429-10 09429-11 99429-12 99429-18 90429-19 

Units 

VOLATILES Cont. 
l,l,l-TRIClILOROE’IHANE 
CARBON TETRACHLQRIDB 
BROMODICHLQROMETHANE 
1,2-DICHLOROPROPANE 
CIS-l,3-DICHLGROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLQROMETHANE 
1,1,2-TRICSILOROE’II-L4NE 
BENZENE 
TRANS-13-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLQROETHANE 
TOLUENE 
CHLOROBENZENE 
E’IHYLBENZENE 
STYRBNE 
TOTAL XYLENES 

SEMIVOLATILES 
PHENOL 
BIS(Z-CHLOROETHYL) ETHER 
2-CHLQROPHENOL 
1,3-DICHLQROBENZENE 
I,4-DICHLOROBENZENE 
1,2-DICHLQROBENZENE 
2-METHYLPHENOL 
z,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLINE 
HEXACHLQROETHANE 
NITROBENZENE 
ISOPHORONE 
2 -NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLQROETHOXY) METHANE 
2,4-DICHLQROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-cHLQRANILINE 
HEXACHLQROBUTADIENE 

UG/L 10 u 

UGIL 10 u 
UGR. 10 u 
UGiL 10 u 
UGiL 10 u 
UGiI. 10 u 
UG/L 10 UJ 
UG/L 10 u 
UGR. 10 u 
UC/I. 10 u 
UGlL IO u 
UG/L 10 u 
UGIL 10 u 
UG/L 10 u 
UG/L 10 u 
IJGiL 10 u 
UG/L 10 u 
UGR. 10 u 

UG/L 10 u 
UGIL 10 u 

UG/L. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UGIL 
UGlL 
UG/L 
UG/L 
UG/L 
UGL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

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 
10 u 
10 u 
10 u 
98 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
4J 

IO u 
3J 

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 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 

10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 II 
10 u 
41 

10 UJ 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO 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 

10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
IO u 
16 
10 UJ 
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 
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 
28 
10 UJ 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

IJ 
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 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Parrmcter 

Sample No: 6-Wccl6-SW-06M 6-WCa7-SW-06B 6-WCo7-SW-06M 6-WCO7-SW-312M 6-wCuS-sw-06B 6-wc.m-sw-06M 
Depth: NIA NIA NIA N/A N/A N/A 

Date Sampled: 8123192 8/23/92 8/23/92 8123l92 at23192 8l23192 
Lab Id: 00429-06 00429-10 00429-11 00429-12 09429-18 09429-19 

Units 

SEMIVOIATILBS Cont. 
4-CHLGRO-3-ME’IHYLPHENOL 
2-ME’THYLNAPHTHALENE 
HEXACHLOROCYCIGPENTADIBNE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINB 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILfNB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBBNZOpURAN 
2.4 - DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINB 
4,6-DINITRO-2-MBTHYLPHENOL 
N-NI’IRISODIPHENYLAA4INE 
4-BROMOPHENYL PHENYL ETHER 
HBXACHLOROBENZENE 
PBNTACHLGROPHENOL 
PHENAN’IHRENE 
ANTHRACENE 
DI-N-BUT% PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLGROBENZIDINE 
BENZO(A)AN‘IHRACENE 
CHRYSENB 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)f%UORAN’fHENE 
BENZO(K)FLUORAN’fHENE 
BENZO(A)PYRENB 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGtL 
IJG/L 
VGA. 
UGK. 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UGIL 
UG/L 
UGR. 
UG/L 
UGIL 
UG/J. 
UGR. 
UG/L 
UG/L 
UG/L 
UGtL 
UGiL 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 
uon 
UGIL 
uon 
ucn 

UGi 

UGi 

UG/L 
UG/L 
UG/‘L 
UC/L 
UG/L 
UGlL 
UG/L 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
10 u 
IO u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
25 u 
10 u 
10 u 
10 u 
25 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 
2Sf.J 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO 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 
25 U 25 u 
10 u 10 u 
2s u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
25 u 2.5 u 
10 u 10 u 
2s u 25 u 
25 u 25 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 u 10 u 
2s u 25 u 
25 u 2.3 u 
10 u 10 u 
10 u 10 U 
10 u 10 u 
25 UJ 25 UJ 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 UJ 10 UJ 
10 u 10 u 
10 UJ 10 UJ 
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 10 u 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25U 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 UJ 
10 u 
10 u 
10 LJ 
IO UJ 
10 u 
10 UJ 
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 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
2s u 
10 u 
25 u 
25 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 IJ 
10 u 
10 u 
10 u 
25 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 
IO u 
10 u 
10 u 
10 UJ 
10 u 
10 UJ 

Page 9 of 18 dwcswor.wkl 



SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND PREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Date. Sixmplod: 
Lab Id: 

6-WCQ8-SW-312M 
NIA 

8123192 
00429-20 

6-wCO9-SW-06B 
Nl.4 

B/23/92 
00429-26 

6-WCU9-SW-&M 
N/A 

8l23l92 
00429-28 

6-WC%‘-SW-312M 
NIA 

B/23/92 
00429-29 

6-WCIO-SW-06B 
NIA 

al22192 
00426-06 

6-WClO-SW-06M 
NIA 

S/22/92 
00426-08 

Parameter 

PBSTICIDRPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHIGR 
ALDRIN 
HEPTACHU)R EPOXIDE 
ENWSULF’AN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENWSULFAN II 
4,4’-DDD 
ENDGSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLQR 
ENDRIN XBTONE 
ENDRIN ALDEHYDE 
ALPHACHLGRDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

VOLATILES 
CHLQROME’IHANE 
BROMOMETHANE 
VINYLCHLORIDE 
CHLQROE’IHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFDE 
l,l-DICHLOROE’IHENE 
l,l-DICHLOROE’IHANE 
1,2-DICHLOROE’IHENE 
CHLOROFORM 
1,2-DICHLQROEIHANE 
2-BUTANONE 

Units 

UC/I. 
UGtL 
UG/L 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 
UGtL 
UGL 
UG/L 
UGiL 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UGJL 
UG/L 
UG/L 
UG/L 
UG/L 
UGiL 
UGIL 
UGiL 
UG/L 
LJG/‘L. 
UC/L 

0.05 u 
0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
03 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

su 
1U 
2u 
1u 
1u 
IU 
1u 
1u 

UG/L 10 u 
UG/L 10 u 

UWL 10 u 
UG/L 10 u 
UG/L 10 u 
UG/L 27 J 
UC/L 10 u 
UG/‘L 10 u 
UG/L 10 u 
UGiL 9J 
UGIL 10 u 
UG/L 10 u 
UG/L 10 u 

0.05 u 
0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
05 u 
0.1 u 
0.1 u 

0.0s u 
0.05 u 

SU 
1u 
2u 
1u 
1u 
1u 
1U 
1U 

10 u 
10 IJ 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
17 
10 u 
10 u 
10 u 

0.0s UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.0s UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

S UJ 
1 UJ 
2 UJ 
I W 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
21 
10 u 
10 u 
10 u 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.03 UJ 
0.0s UJ 
0.0s UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.0s UJ 
0.05 UJ 

S UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

100 u 
100 u 
loo u 
100 u 
100 u 
900J 
100 u 
loo u 
100 u 
100 u 
100 u 
109 u 
loo u 

0.0s UJ 
0.0s UJ 
0.0s US 
0.05 UJ 
0.05 UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
05 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

S UJ 
1 UJ 
2 UJ 
1 US 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
4J 

10 u 
10 u 
10 u 

0.0s UJ 
0.05 UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.0s UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
01 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.0s UJ 
0.05 UJ 

5 LJJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
6J 

10 u 
10 I.J 
10 u 
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SITE 6 WAILACE CREEKSURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Pnrrmclor 

Sample No: 6-WCO&SW-312M 6-Wal9-SW-66B 6-Wcm-SW-06M 6-WCNJ-SW-312M 6-WClO-SW-069 6-WClO-SW-66M 
Depth: NIA N/A N/A NIA NIA N/A 

Date Sampled: af23m S/23/92 B/23/92 WV92 8/22/92 8122l92 
Lab Id: 00429-20 00429-26 00429-28 00429-29 0042646 0042648 

Units 

10 u 
VOLATILE3 Cont. 

l.l,1-TRKHLOROB’M4NN13 
CARBON TETRACHLORIDB 
BROMODICHLGROMETfiANE 
1,2-DICHLGROPROPANE 
CIS-l,3-DSCHIQROPROPBNE 
TRIfXILOROB’IHI3NB . 
DIBROIUOQILGROMETHANE 
1.1.2-TRICHLOROEIHANB 
BENZBNE 
TRANS-l$-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEKANONB 
TETRACHLGROBTHBNE 
1,1,2,2-TETRACHLGROETHANE 
TOLUBNE 
CHLGROBENZENE 
E’IHYLBENZENE 
STYRBNE 
TOTALKYLENES 

UG/L 
UGL 
UGIL 
UG/L 
UG/L 
UGiL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 
10 UJ 
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 

loo u 
160 u 
160 u 
loo u 
loo u 
loo u 
160 UJ 
166 u 
loo u 
106 u 
166 u 
166 u 
loo u 
166 u 

10 u 
10 u 
10 u 
10 u 
10 u 

SJ 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

1J 

10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 U 
10 u 
10 u 
28 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1J 

10 u 
10 1J 
10 u 
10 u 
7J 

10 UJ 
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 
22 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 

UG/L 
UQIL 
UGIL 
UGfL 
UGiL 
UG/L 
UGIL 
UG/L 

10 u 
10 u 

UGIL. 
UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 

loo u 
loo u 
160 u 
160 u 
166 u 
166 u 

UGIL 
UG/L. 

10 u 
10 u 
10 IJ 
10 tJ 

UGIL 
IJGIL 

SEMIVOLATILES 
PHENOL 
BIS(2-CHLGROETHYL) ETHER 
2-CHLGROPHBNOL 
l$-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-ME’IHYLPHBNOL 
2,2’-OKYBIS(l-CHLQROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEKACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’IHYLPHENOL 
BIS(2-CHMROBTHOKY) MEH-IANE 
2,4 - DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHIHALENE 
4-CHLORANILINE 
WXAC~ROBUTADIENE 

10 u 10 u 
10 u 10 IJ 
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 UJ 10 UJ 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 LJ 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 
10 u 
10 UJ 
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 UJ 
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 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 US 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 US 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

UG/L 

UGIL 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 
UGIL 
UGtL 
UG/L 
UG/L 
UG/L 
UG/L 
UGR, 
UG/L 
UGR. 
UGIL 
UC/L 
UG/L 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE. NORTH CAROLINA 

ORGANICS 

Srtmplc No: 6-WCUa-SW-312M 
Depth: N/A 

Date Ssmpld at.73192 

6-Wcxw-SW-o6B 
NIA 

a/23/92 

6-WCo9-SW-06M 
N/A 

a/23/92 

6-WC09-SW-312M 
N/A 

8123192 

6-WCIO-SW-o6B 
NIA 

8122192 

6-WCIO-SW-o6M 
N/A 

a/22/92 
Lib Id: 00129-20 00129-26 00429-28 00429-29 00426-06 00126-08 

Units 

SEMIVOLATILES Cont. 
4-CHLORO-3-METHYLPHENOL 
2-ME’IHYI.NAPHTHALENE 
HBXACHLQROCYCLQPENTADIBNE 
2,4.6-TRIClU.OROPHBNOL 
2,4,S-TRICHLOROPHENOL 
2-CHMRONAPHTHALENE 
2-NITROANILINE 
DIMB’IHYL PHTHAIATE 
ACENAPHTHYLENB 
2,6-DINITROTOLUENE 
3-NITROANILINB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOPURAN 
2,4-DINITROTOLUENE 
DIE’IHYL PHTHALATE 
4-CHLQROPHENYLPHENYLE’HIER 
PLUORBNE 
4-NITROANILINE 
4,6-DINITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHIQROBENZENE 
PENTACHMROPHENOL 
PHENANIHRENE 
AN’IHRACENE 
DI-N-BUTYL PHTHUTE 
PLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENB 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCIYLPHTHALATE 
BENZO(B)PLUORANlHENE 
BENZO(K)PLUORANlHENE 
BENZO(A)PYRENB 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGL 
UGIL 
UGiL 
UGiL 
UGR. 
UGK. 
UGtL 
UGIL 
UGR. 
UGR. 
UC/L 
UGR. 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UC/L 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 

UGtL 
UGIL 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UGiL 
UG/L 
UG/L 
UGiL 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 U 
10 u 
2s u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
2s 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 UJ 
10 u 
10 UJ 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
2s u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
2s u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 tJ 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 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 
!O UJ 
10 u 
10 UJ 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25U 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 L.J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
IO UJ 
10 u 
10 ZJJ 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
10 u 
10 u 
10 u 
2s u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
25 u 
10 u 
10 u 
10 u 
2s u 
10 u 
10 u 
to u 
10 u 
10 u 
10 u 
10 u 
10 u 

-10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 UJ 
10 UJ 
10 UJ 

1J 
25 UJ 
10 UJ 
25 UJ 
IO UJ 
10 UJ 
10 UJ 
25 UJ 
10 UJ 
25 UJ 
25 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
25 UJ 
25 UJ 
10 UJ 
10 UJ 
10 UJ 
25 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
2J 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CPO-0133 
MCB CAMP LEJEUNE. NORTH CAROLINA 

ORGANNICS 

Semplc No: 6-WCIO-SW-312M 6-WCll-SW-06B 6-WCll-SW-96M 6-WCll-SW-312M 
Depth: N/A N/A N/A N/A 

Date Sampled: 8/22./92 8L221’92 a/22/92 8L221’92 

Parameter 
Lab Id: 00426-09 00426-12 00426-13 00426-14 

Units 

PESTICJDB/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHqLINDANE) 
HBPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’- DDE 
ENDRIN 
ENWSULFAN II 
4,4’- DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDMYDE 

UC/L 
UG/L 
UC/L 

UG/L 
UG/L 

UG/L 
UG/L 
UGIL 
UGR. 
UG/L 
UGlL 
UG/L 
UGR. 
UG/L 
UGiL 
UGR. 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 tJJ 
0.1 UJ 
0.1 US 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

ALPHA CHIQRDANE UG/L 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
GAMMA CHLQRDANE UGIL 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 
TOXAPHENE 
PCB-1016 
PCB- 1221 
PCB - 1232 
PCB-1242 
PCB-1248 
PCB- 12S4 
PCB-1269 

VOLATILES 
CHLOROME’JHANE 

UG/L 
UGIL 
UGR. 
UG/L 
UGiL 
UGiL 
UC/L 
UG/L 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 tJJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 10 u 
BROMOME’IHANE UG/L 10 u 10 u 10 u 10 u 
VINYLCHLGRIDE UG/L 10 u 10 u 10 u 10 u 
CHLOROE’IHANE lJG/L 10 u 10 u 10 u 10 u 
METHYLENE CHLORIDE UG/L 10 u 10 u 10 u 10 u 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,I-DICHLOROE’IHANE 
1,2-DICHLCROE’IHENE 
CHLOROFORM 
I,?-DICHLOROE’IHANE 
2-BUTANONE 

UG/L 
UGiL 
UGiL 
UGIL 
UG/L 
UG/L 
UC/L 
UGIL 

10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 UJ 
10 u 
10 u 
10 tJ 
2J 

10 u 
10 u 
10 u 

9J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

14 J 
10 u 
10 u 
10 u 
25 

10 u 
10 u 
10 u 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND PRBQUBNCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANIC5 

Parameter 

Snmplo No: 6-WC10-SW-312M 6-wcII-sw-thm 6-WCIl-SW-rmM 6-WCIl-SW-312M 
Deptk: N/A N/A N/A N/A 

Date Sampled: 8122192 8122192 a/22/92 a/22/92 
hb Id: 00426-09 00426-12 00426-13 00426-14 

Units 

VOLATILES Cont. 
l,l.l-TRICHLOROETHANE 
CARBON TETR4CHMRIDE 
BROMODICHLGROMETHANE 
I,2-DICHLGROPROPANE 
CIS-l.3-DICHLOROPROPENE 
TRICHMROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOPORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLGROETHENE 
1,1.2,2-TETRACHLGROETHANE 
TOLUENE 
CHMROBENZENE 
E’IHYLBENZENE 
STYRENE 
TOTAL XYLENES 

SEMIVOLATILBS 
PHENOL 
BIS(Z-CHLGROETHYL) ETHER 
2-CHLGROPHENOL 
I.3 - DICHLGROBENZENE 
1,4-DICHLGROBENZENE 
I,?-DICHLOROBENZENE 
2-ME’IXYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NI’IROSODI-N-PROPYLAMINE 
HEXACHLGROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYIPHENOL 
BIS(2-CHLGROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2.4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLORANILINE 
HEXACHU)ROBUTADIENE 

UC/L 10 u 
UG/L 10 u 
UGIL 10 u 
UGIL 10 u 
UG/L 10 u 
UGIL 10 u 
UGtL 10 UJ 
UGIL 10 u 
UG/L 10 u 
UGIL 10 u 
tJG/L 10 u 
UG/L 10 u 
UGIL 10 u 
UGR 10 u 
UWL 10 u 
UG/L 10 u 
UGIL 10 u 
UGIL 10 u 
UG/L 10 u 
UGIL 10 u 

UGIL 
UG/L 
UC/L 
UGn 
UGiL 

UGIL 

UGR. 
UGIL 
UGiL 
UGA. 
UGIL 
UG/L 
UGtL 
LJG/L 
tJG/L 

IJG/L 
UGR 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 LJ 
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 
3J 

10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1J 
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 UJ 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

i 
of ia 

10 u 
10 u 
10 u 
10 u 
10 u 
3J 

10 Ul 
10 u 
10 u 
10 u 
10 u 
10 u 
IO 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 tJ 
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 
4J 

10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 t.J 
10 u 
IO u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJBUNE, NORTH CAROLINA 

ORGANICS 

Ssmplc No: 6-WCIO-SW-312M 
Depth: N/A 

Date Sampled: 8122192 
Lab Id: 00426~09 

6-WCll-SW-06B 
N/A 

a/22/92 
06426-12 

6-WCll-SW-06M 6-WCll-SW-312M 
N/A N/A 

al22192 S/22/92 
00426-13 00426-14 

SEMIVOLATILES Cont. 
4-CHLORO-3-ME’IHYLPHENOL 
2-ME’IHYLNAPHTHALENB 
HEXACHLOROCYCLGPENTADIENE 
2,4,6-TRICHLOROPHBNOL 
2,4,S-TRICHLOROPHENOL 
2-CHLGRONAPHTHALBNE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANJLINE 
ACENAPHTHENE 
2,4-DJNITROPHENOL 
4-NITROPHENOL 
DJBENZOPURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHMROPHENYLPHENYLETHER 
FLUORENE 
4-NITROANILINB 
4,6-DINITRO-2-MBTHYLPHENOL 
N-NIlRISODIPHENYLAMlNE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLGROBENZENE 
PENTACHLOROPHENOL 
PHBNAN’LHRENE 
AN’IHRACENE 
DI-N-BUTYL PHTHALATE 
F’LUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHMROBENZIDINE 
BENZO(A)AN’IHRACENE 
CHRYSENE 
BIS(2-E’HiYLHEXYL)PHTHALATE 
DI-N-OCPYLPHTHALATE 
BENZO(B)PLUORAN’lHENE 
BENZO(K)PLUORANlHENE 
BENZO(A)PYRENE 
INDENi)(i2,3-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGiL 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UGIL 
UGiL 
UGR. 
UG/L 

UG/L 
UGIL 
UGIL 

uon 
UGIL 
UGR, 

UC/L 

UGIL 

uon 
UG/L 
UG/L 
UGn 
UGR. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGR. 
UGlL 
UG/L 
UC/L 
UG/L 
UG/L 
UGn 
UGR. 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

IJ 
10 W 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
2s u 
10 u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 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 UJ 
10 u 
10 UJ 

10 u 
10 u 
10 u 
10 u 
2s u 
10 u 
2.3 u 
10 u 
10 u 
10 LJ 
2s u 
10 u 
25 u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
25 u 
10 u 
10 u 
10 UJ 
25 u 
10 u 
10 u 
10 LJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
IO u 
10 u 
10 u 
2s u 
10 u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2J 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION CTO-Ol33 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Smnple No: 
Doplh: 

Date Sampled: MINIMUM MAXIMUM MINIMUM 

Parameter 
L& Id: NONDETECTED NONDETECTED DETECTED 

Units 

PESTICIDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’- DDE 
ENDRIN 
ENDOSULFAN II 
4,4’- DDD 
ENDOSULFAN SULFATE 
4,4’ -DDT 
METHOXYCHLGR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHACHLQRDANE 
GAMMA CHMRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

VOLATILES 

CHLOROMETHANE 
BROMOMETHANE 
VINYLCHLORIDE 
CHLGROE’IHANE 
MIYIHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l.l-DICHLOROEIHENE 
l;l-DICHLGROE’IHANE 
1,2-DICHIDROETHBNE 
CHLOROFORM 
1.2-DICHLGROETHANE 
2-BUTANONE 

UG/L 
UG/L 
UGK. 
UG/L 
LJQ/L 
UGIL 
UGR. 0.05 u 
UG/L 0.05 u 
UG/L 0.1 u 
UGtL 0.1 u 
UG/L 0.1 u 
UG/L 0.1 u 
UGR. 0.1 u 
UGIL 0.1 u 

UGiL 0.1 u 
IJG/L 0.5 u 
UGR. 0.1 u 
UGIL 0.1 u 

UGIL 0.05 u 
UC/L 0.05 u 
UGiL su 
UGIL 1u 
UG/L 2u 

UGiL 1u 
UGIL 1u 
UG/L 1u 
UGR 1u 
UG/L 1u 

UGIL 
UGK. 
UG/L 
UG/L 
UG/‘L 
UGR. 
UG/L 
UG/L 
UG/L 
UGlL 
UG/L 
UGiL 
UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.0s u 
0.0s u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 tJ 
10 u 
10 u 
10 u 
10 u 
10 u 

0.0s u 
0.05 u 
0.0s u 
0.05 u 
0.05 1J 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.0s u 
0.05 u 

SU 
1u 
2u 
1 IJ 
1U 
1U 
1u 
1u 

100 u 
loa u 
loo u 
loo u 
100 u 

10 u 
loo u 
loo u 
100 u 
loo u 
loo u 
100 u 
loo u 

ILCATION OF I’HBQUBNCY 
MAXIMUM MAXIMUM OF 

DETECTED DETECTED DETECTION 

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 

6J 
ND 
ND 

4J 
ND 
ND 
ND 

2J 
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 
ND 

ND 
ND 

6J 
ND 
ND 
9ooJ 
ND 
ND 
ND 

85 
ND 
ND 
ND 

0128 
O/28 
o/28 
O/28 
O/28 
0128 
0128 
ona 
012s 

0128 
0128 
O/28 
O/B 
O/24 
o/28 
0128 
O/28 
0128 
o/28 
O/28 
Of28 
O/28 
O/28 
O/28 
O/28 
O/28 
O/28 
0128 

6-WWI-SW-06B 

6-WCC@-SW-312M 

6-wcw-SW46B 

O/28 
O/28 
1128 
0128 
0128 
9128 
0128 
o/28 
of28 
13128 
O/28 
0128 
O/28 
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SITE 6 WALTACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION CT0 -0l33 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANIC.3 

Sample No: 
Depth: MCATION OF FREQUENCY 

Date Snmpled: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 
Lab Id: NONDETECTED NONDETECTED DETECI-ED DETIKTED DETECTED DETECTION -_ . 

Pammeter Unils 

VOLATILES Coat. 
l,l,l-TRICHLOROE’IHANE 
CARBON TETRACHLGRIDE 
BROMODICHLCROMETHANE 
1,2-DICHLOROPROPANE 
CIS-l,3-DICHLGROPROPENE 
TRICHLGROETHBNE 
DIBROMOCHLOROMETHANE 
1.X.2-TRICHLOROE’HJANE 
BENZENE 
TRANS-1,3-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TKTRACHLCROETHENE 
1,1,2,2-TETRACHLCROETHANE 
TOLUENE 
CHLGROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

UG/L 
UGIL 
UGIL 
UGIL 
UG/L 
UGiL 
UGIL 
UGiL 

10 u 
10 u 
10 u 
10 u 

100 u 
loo u 
loo u 
loo u 
100 u 
loo u 
104 UJ 
loo u 
loo u 
FJOU 
loo u 
loo u 
100 II 
loo u 
100 u 
loo u 

ND 
ND 
ND 
ND 
ND 

3J 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

98 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

41 
ND 

31 

O/28 
008 
O/28 
0128 
O/28 

6-WC#-SW-068 12f28 
Of28 
O/28 
O/28 
Oh?8 
O/28 
Ol28 
O/28 

6-wCv7-sw-96B 3t.28 

6-WC%SW-06B 
O/28 
4l28 
OrrS 
O/zs 
O/28 
O/28 

10 u 
10 u 
10 u 
10 u 

UG/L 
UGIL 

10 u 
10 u 

VGA. 
UGR. 
UGIL 
UGiL 

10 u 
10 u 
10 LJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ND 
ND 
ND 

11 
ND 

11 
ND 
ND 

UG/L 
UG/L 
UGIL 
UG/L 

loo u 
loo u 
loo u 
loo u 

ND 
ND 
ND 
ND 

UGR. 
UG/I. 

ND 
ND 

SEMIVOIATILES 
PHENOL 
BIS(2-CHLOROETHYL) ETHER 
2-CHLGROPHENOL 
1,3-DICHMROBENZENE 
1,4-DICHLDROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS (I-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONB 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-MLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’THALENE 
I-CHLGRANILXNE 
HEXACHLOROBUTADIENE 

UGIL 
UG/L 
UG/l. 
UGR. 
UGIL 
UGiL 
UGIL 
UG/L 
UGR, 
UG/L 
UG/L 

10 IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 ZJ 
10 u 
10 u 
10 u 
10 UJ 

10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 LJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

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 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

O/28 
O/28 
O/28 - 
O/28 
O/28 
O/28 
0128 
O/28 
0128 
Oh?8 
Ol28 
Ol28 
0128 
O/28 
O/28 
O/28 
0128 
0128 
0128 
Ol28 
0128 

UGIL 

UGiL 
UGIL 
UGiL. 
UG/L 
UGR, 
UGiL 
UGIL 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NOR’IH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTED DETECTION 
Units 

SEMIVOIATILES Cont. 
4-CHLGRO-3-MBlHYI.PHENOL 
2-ME’IHYLNAPHTHALENE 
HEXACHLGROCYCLGPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2,6- DINITROTOLUENE 
J-NITROANILINE 
ACENAPHTHENE 
2.4 - DINITROPHENOL 
4-NITROPHENOL 
DIBBNZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLGROBENZENE 
PENTACHLGROPHENOL 
PHENAN’IHRENE 
AN’IHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORAN’IHENE 
CARBAZOLE 
PYRENB 
BUTYLBENZYLPHTHALATE 
3,3 - DICHLGROBENZI DINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-EmEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANlHENE 
BENZO(K)FLUORAN’IHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGR. 
UGK. 
UG/‘L 
UC/L 
UGIL 
UG/L 
UG/L 
UGR. 
UG/L 
UGlL 
UG/L 
UGIL 
UGR. 
UGIL 
UGJL 
UG/L 
UG/L 
UGIL 
UGIL 
UGIL 
UGfL 
UGiL 
UC/l. 

UG/L 
UG/L 
UG/L 
UGtl. 
UGIL 
UGK. 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UGiL 
UGIL 
UG/L 
UGiL 
UGR. 
UGiL 
UGtL 
UC/L 
UGIL 

10 u 
10 U 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 UJ 
25 u 
10 u 
25 u 
25 u 
10 u 
10 UJ 
10 u 
10 u 
10 U 
25 u 
2s u 
10 u 
10 u 
10 u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 1JJ 
10 UJ 
10 IJJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
2s u 
10 u 
25 u 
10 u 
10 u 
10 UJ 
25 u 
10 u 
25 u 
25 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

ND 
ND 
ND 

1J 
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 
ND 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

1J 
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 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

O/28 

O/28 
O/28 

6-WClO-SW-CkSM l/28 
O/28 
O/28 
O/28 
O/28 
0128 
O/28 
O/28 
O/28 
O/28 
O/28 
O/28 
O/28 
O/28 
0128 
O/28 
O/28 
WT.8 
O/28 
O/28 
O/28 
O/28 
O/28 
O/28 
O/28 
0128 
O/28 
0128 
O/28 
O/28 
O/28 
O/28 

6-WCll-SW-312M 5128 
0128 
O/28 
O/28 
0128 
0128 
0128 
0128 
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Snmple No: 6-wco1-sw-06B 
Depth: IVA 

Date Sampled: W3tY92 

Rrameter 
La-b Id: 00464- 25 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LW 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

UG/L 
UG/L 
UG/L 
UG/L 
UGR. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UGR. 
UG/L 
UG/L 
UG/L 

1350 
14 u 
3 UJ 

16 JB 
0.3 u 
1.9 IJ 

3640 B 
3.6 UJ 

2u 
1.9 u 
10 u 

1050 
2.3 JB 

632 B 
9 UJ 

0.04 u 
7.9 UJ 
376 B 

S UJ 
2 UJ 

3930 B 
2u 

3.3 JB 
8.1 u 

SITB 6 WALLACE CREEK SURFACE WATER 
DATA AND FRFQUENCY SUMMARY 

REMEDIAL INVESTIGA’MON CIC-0133 
MCB CAMP LBJEUNB. NORTH CAROLINA 

ICTAL MBIALS 

6- WCOI-SW-06M 
N/A 

8/3tY92 
00464- 26 

6-WC%?-SW-06B 
WA 

8126’92 
0044S- 16 

6- WCtB-SW-06B 
N/A 

8126’92 
00439- 18 

6-WCiJ3-SW-06M 
WA 

8126192 
00439- 19 

6- WCO3-SW-312M 
WA 

8126’92 
00439- 20 

1220 
14 u 
3 UJ 

16.2 JB 
0.3 u 
1.9 u 

3670 B 
3.6 UJ 

2u 
1.9 u 
10 u 

941 
19 JB 

639 B 
8.9 UJ 

0.04 u 
1.9 UJ 

341 B 
5 UJ 
2 UJ 

3980 B 
2 UJ 

1.9 JB 
7.6 U 

633 
16.2 UJ 

2u 
19.3 B 

0.3 u 
1.9 u 

9990 
3.6 U 

2u 
1.9 u 
10 UJ 

a44 
1.2 B 

1110 B 
8.8 B 

0.07 u 
7.9 u 

604 B 
su 

3.8 UJ 
7790 

2 UJ 
2.1 JB 
7.5 u 

741 
49 u 

2u 
21 u 

1u 
3u 

9360 
su 
6U 
4u 

10 u 
a49 

S 
916 B 
9.8 JB 
0.2 u 
17 u 

610 B 
su 

10 u 
6240 

2 UJ 
su 

1.4 u 

633 
49 u 
2u 

21 u 
1u 
3u 

8890 
su 
6U 
4u 

10 u 
756 

5 
883 B 
8.2 JB 
0.2 u 
17 u 

603 B 
su 

10 u 
6100 

2 UJ 
su 

10.4 u 

616 
49 u 
2u 

21 u 
1u 
3u 

9439 
SU 
6U 

129 
10 u 

830 
10.4 
936 B 
9.2 JB 

0.52 
13.30 
640 B 

su 
10 u 

6500 
2 UJ 
su 

111 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND PREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION C-I-G- 0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

TOTAL MBTALS 

Parameter 

Sample No: 6-WCOQ-SW-06B 6-WCOt-SW-06M 6- wefts-SW-06B 6-WCC&SW-06M 
Depth: N/A rJlA N/A IVA 

Date Sampled: 8/2ff 92 8126’92 8125’92 812~92 
Lab Id: 00439- 21 00439- 22 00437- 19 00437- 20 

units 

ALUMINUM 
ANl-IMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

UG/L 697 
UG/L 49 u 
UC/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
ucm 
UG/L 
UGA. 
UGiL 
UG/L 
UGIL 
UG/L 
UG/L 
UG/J.s 
UG/L 
UG/L 
UG/L 
UGlL 
UG/L 

2 UJ 
21 u 

1u 
3u 

9720 
5 UJ 
6U 
4u 

10 u 
834 
3.5 u 

1080 B 
10 JB 
0.2 u 
17 u 

636 B 
SU 

10 u 
7400 J 

2 UJ 
SU 
8U 

698 
49 u 
2 UJ 

21 u 
1u 

3.2 JB 
9520 

5 UJ 
6U 
4u 

10 u 
812 

4u 
99.5 B 
10.5 JB 

0.2 u 
17 u 

614 B 
5u 

10 u 
6810 J 

2 UJ 
SU 

9.5 u 

799 
14 u 
3u 

18.9 B 
0.3 u 
19 u 

9440 
3.6 U 

2u 
5.5 B 
10 II 

854 
1.8 B 

106OB 
10.6 JB 
0.05 u 
7.9 u 
821 B 

5U 
2u 

7400 
2 UJ 

1.8 U 
20.6 

945 762 751 J 
14 u 14 u 14 UJ 
3u 3u 3 UJ 

22.6 B 17.6 B 17 UJ 
0.3 u 0.3 u 0.3 u 
1.9 u 1.9 u 1.9 u 

11200 8850 6640 UJ 
3.6 U 4.9 B 3.6 UJ 

2u 2.9 B 2u 
3B 43.8 1.9 u 

10 u 10 u 10 u 
1020 818 701 

2B 3.1 1.2 u 
1230 B 985 B 109Ou 
12.2 JB 10 JB 125 B 
0.05 u 0.24 B 0.11 u 

7.9 u 177 7.9 u 
821 B 700 B 677 U 

5 UJ 5 UJ SU 
2u 2.6 B 3.3 u 

8439 6710 122000 u 
2 UJ 2u 2 UJ 

1.8 U 1.8 U 1.8 U 
9.9 B 26.8 6.4 U 

6- WC%-SW-312M 6-WC%--SW-06B 
NIA N/A 

8iZv92 8l23i92 
00437- 21 00429- 05 

P 2of6 

i 

6wcswin.wkl 



Psrametet 

ALUMINUM 
ANIIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LBAD 
MAO NBSIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Sample No: 
Depth: 

Date Sampled: 
L& Id: 

Units 

UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGR 
UG/L 
UG/L 
UGIL 
UGiL 
UGA. 
UGiL 
UG/L 
UGIL 
UG/L 
UG/L. 
UG/L 
UG/L 
UG/‘L 
UG/L 

UGA. 

SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSIIGATIONCIG-0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

TOTAL METALS 

6-WcO6-SW-06M 6- WCfv-SW-06B 6-WcO7-SW-06M 6- WCO7-SW-312M 6-WCOB-SW-06B 6-Wcm-SW-06M 
WA NIA NIA WA WA IVA 

8l2Y92 8123’92 8123’92 8/23/92 8/23/92 8l2Y92 
00429- 06 00429- 10 00429- 11 00429- 12 00429- 18 00429- 19 

198 J 
14 UJ 
3u 

18.3 UJ 
0.3 u 
1.9 u 

7310 UJ 
3.6 UJ 

2u 
1.9 u 
10 II 

775 
1u 

1170 u 
13.8 B 
0.09 u 

7.9 u 
617 U 

5 UJ 
3.6 U 

8190 U 
2 UJ 

1.8 U 
9.2 U 

881 J 
14 UJ 
3u 

18.4 UJ 
0.3 u 
1.9 u 

13700 UJ 
3.6 UJ 

2u 
1.9 u 
10 u 

800 
2.3 UJ 

14430 
17.8 
0.1 u 
1.9 u 

4820 u 
SU 

3.1 u 
119ooo u 

2 UJ 
1.9 JB 
9.8 U 

814 J 
14 UJ 
3u 

19.3 UJ 
0.3 u 
2.3 UJ 

9200 UJ 
3.6 UJ 

2u 
1.9 u 
10 u 

823 
1.3 UJ 

4810 u 
17.6 
0.11 u 

7.9 u 
1940 u 

5 UJ 
4u 

41200 u 
2 UJ 
2 JB 

8.3 U 

696 J 
14 UJ 
3u 

16.6 UJ 
0.3 u 

17.4 J 
8180 UJ 

3.6 UJ 
2u 

63.9 UJ 
10 u 

724 
2 UJ 

6030 U 
14.7 B 
0.69 U 
274 U 

2230 u 
5 UJ 

4.3 u 
51100 u 

2 UJ 
1.8 U 

32.2 U 

811 J 
14 UJ 
3u 

la UJ 
0.3 u 
1.9 u 

9600 UJ 
3.6 UJ 

2u 
1.9 u 
IO u 

790 
1.2 UJ 

8990 U 
16.2 
0.1 u 
7.9 u 

3180 u 
5 UJ 

4.4 u 
74300 u 

2 UJ 
2.1 JB 

12.5 u 

845 J 
14 UJ 
3u 

20 UJ 
0.3 u 
19 u 

10200 UJ 
3.6 UJ 

2u 
2.4 UJ 
10 u 

831 
1.4 UJ 

7710 u 
16.9 
0.11 u 

7.9 u 
3020 u 

5 UJ 
2.4 U 

65200 U 
2 UJ 

1.9 JB 
a.3 u 
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SITE 6 WALLACE CREEK SURPACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSI’IGATIONCIG-0133 
MCB CAMPLEIEUNE. NORTH CAROLINA 

‘ICTAL METALS 

Parameter 

Snmple No: 6-WCOB-SW-312M 6-WCOP-SW-(MB 6-WC!@-SW-06M 6- WC@-SW-312M 6- wcto-SW-06B 6- WClO-SW-06M 
Depth: WA IVA N/A N/A NIA NJA 

Date Snmpled: iVzru92 Sl23’92 8123’92 g/Z?,‘92 8l22’92 8/22/92 
Lab Id: 00429- 20 00429- 26 00429- 28 OO429- 29 00426- 06 00426- 08 

Units 

ALUMINUM UGR. 
ANTIMONY UG/L 
ARSENIC UG/L 
BARIUM UGR 
BERYLLIUM UG/L 
CADMIUM UGiL 
CALCIUM UG/L 
CHROMIUM UG/L 
COBALT UGR. 
COPPER UG/L 
CYANIDE UG/L 
IRON UG/L 
LEAD UG/L 
MAGNFSIUM UGiL 
MANGANBSE UG/L 
MERCURY UG/l. 
NICKEL UGIL 
POTASSIUM UG/L 
SELENIUM UG/L 
SILVER UG/L 
SODIUM UG/L 
THALLIUM UG/L 
VANADIUM UG/L 
ZINC UGiL 

719 J 
14 UJ 
3u 

17.9 UJ 
0.3 u 
5.5 UJ 

11100 UJ 
3.6 UJ 

2u 
64.2 UJ 

10 u 
749 
3.2 U 

1264lo 
16.5 
0.73 u 
160 U 

4400 u 
su 

2.6 U 
107ooo u 

2 UJ 
2.5 JB 

28.4 U 

746 J 
14 UJ 

3.7 B 
18.1 UJ 
0.3 u 
1.9 u 

12500 UJ 
3.6 UJ 

2u 
1.9 u 
10 u 

704 
2u 

18300 
15.5 
0.1 u 
7.9 u 

6300 U 
5u 
2u 

154QOO J 
2 UJ 

1.8 u 
9.4 u 

745 J 
14 UJ 
3u 

18.3 UJ 
0.3 u 
1.9 u 

10900 UJ 
3.6 UJ 

2u 
2.3 UJ 
10 u 

740 
1.3 u 

12800 
15.8 
0.1 u 
7.9 u 

4410 u 
5u 
2u 

107ooo u 
2 UJ 
2 JB 

8.4 u 

480 J 
14 UJ 
2u 

19.4 UJ 
0.3 u 
2.4 UJ 

56fQO J 
3.6 UJ 

2u 
22.8 UJ 

10 u 
477 

1U 
146ooo 

17.3 
0.37 u 
94.4 u 

53700 
5u 

2.2 u 
1340000 

2 UJ 
1.8 U 

16.9 U 

621 
49 u 

2u 
21 u 

1u 
3u 

30900 
5u 
6U 
6 UJ 

10 u 
599 

1 UJ 
76600 

15 J 
0.2 u 
17 u 

25500 
su 

10 u 
661ooa 

2 UJ 
7 UJ 
9B 

523 U 
49 u 
zu 

21 u 
1u 
3 UJ 

32500 
5u 
6 UJ 
4 UJ 

10 u 
498 
1A u 

83300 
16 J 

0.2 u 
17 u 

27700 
5u 

10 u 
714GQo 

2 UJ 
7 UJ 

7.3 B 
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SITE 6 WALLACE CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESHGATIONCTG-0133 
MCB CAMPLEJEUNB, NORTH CAROLINA 

TOTAL MBPALS 

Sample No: 6- WClO-SW-312M 6-WCll-SW-MB 6- WCll-SW-06M 6-WCll-SW-312M 
Depth: N/A N/A WA WA 

Date Sampled: a/22/92 8/22/92 S/22/92 8122’92 

Parameter 
La-b Id: 00426- 09 00426- 12 00426- 13 00426- 14 

units 

ALUMINUM 
ANI’IMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

UG/L 
UC/L 
UG/L 
UG/L 
UGA. 
UC/L 
UG/I. 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/‘L 
UGR. 
UG/L 
UG/L 
UGiL 
UG/L 
UGIL 1 
UG/L 
tJG/L 
UC/L 

529 U 
49 u 

2u 
21 u 

1U 
3 UJ 

53400 
6 UJ 
6U 

66 
10 u 

494 
1.3 UJ 

143ooo 
18 J 

0.2 u 
102 

48xH) 
5u 

10 u 
162CQOO 

2 UJ 
5 UJ 

30.7 

807 
49 u 
2u 

21 u 
1u 
3u 

40300 
su 
6U 
4 UJ 

10 u 
881 
2.2 u 

98900 
18 J 

0.2 u 
17 u 

32000 
5u 

10 u 
726OC9 

2 UJ 
8 UJ 

8.4 B 

469 U 
49 u 
2u 

21 u 
1u 
3u 

36000 
7u 
6U 
6U 

10 u 
546 
2.9 U 

88200 
14 JB 
0.2 u 
17 u 

28m 
5u 

10 u 

682 
49 u 
2u 

21 u 
1u 
3 UJ 

64100 
SU 
6U 

209 
10 u 

649 
2.6 UJ 

174000 
25 J 

0.52 
213 

5s700 
5 UJ 

10 u 

2 UJ 
8 UJ 

17.6 B 

2 UJ 
7 US 

95.1 
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SITE 6 WALLACE CREEK SURPACE WATER 
DATA AND FRBQUENCY SUMMARY 

RBMEDIAL lNVF!STIGATION GIG- 0133 
MCB CAMPLBJEUNB, NOR-H-I CAROLINA 

TOTAL MBTALS 

Parameter 

Snmplc No: LOCATION OF PREQUENCY 
Depth: MINIMUM MAXIMUM MlMMUM MAXIMUM MAXJMUM OF 

Date Snmpled: NONDBTBCl’BD NONDBIXTBD DBTBCI’BD DBJ-BCTBD DBTBCTED DBTECfION 
Lab Id: 

units 

ALUMINUM UGiL 
ANITMONY UG/L 
ARSENIC UG/L 
BARIUM UG/Ta 
BERYLLIUM UG/L 
CADMIUM UG/L 
CALCIUM UGiL. 
CHROMIUM UGL 
COBALT UGR. 
COPPER UGiL 
CYANIDE UGiL. 
IRON UGIL 
LEAD UG/L 
MAGNESIUM UG/L 
MANGANESE UGA. 
MERCURY UG/L 
NICKEL UG/L 
POTASSIUM UG/L 
SELENIUM UG/L 
SILVER UGL 
SODIUM UG/L 
THALLIUM UG/L 
VANADIUM UG/L. 
ZINC UGIL 

469 U 
14 u 
2u 

16.6 us 
0.3 u 
1.9 u 

6646 UJ 
3.6 UJ 

2u 
1.9 tJ 
10 u 

NA 
1u 

lo!xtU 
8.9 UJ 

0.04 u 
7.9 UJ 

677 U 
5 Uf 
2 UJ 

8190 U 
2u 

1.8 U 
6.4 U 

529 U 
49 u 
3 UJ 

21 u 
1u 

5.5 UJ 
13700 UJ 

7u 
6U 

64.2 UJ 
10 u 

NA 
4u 

8990 U 
9 UJ 

0.73 u 
274 U 

6300 U 
5 UJ 

10 u 
122000 u 

2u 
8 UJ 

32.2 U 

480 J 
ND 
3.7 B 
16 JB 

ND 
3.2 JB 

3649 B 
4.9 B 
2.9 B 

3B 
ND 
411 

1.2 B 
632 B 
8.2 JB 

0.24 B 
102 
341 B 
ND 
2.6 B 

3930 B 
ND 
1.9 JB 
1.3 B 

ND 
3.7 B 

22.6 B 
ND 
17.4 J 

64100 
4.9 B 
2.9 B 

209 
ND 

1050 
10.4 

174ooo 
25 J 

0.52 
1380 

55700 
ND 
2.6 B 

16XtOOO 
ND 
3.3 JB 
111 

6- WCO+SW-06B 
6- WCOS-SW-06M 

6- WC%‘-SW-312M 
6- WCll-SW-312M 
6- WCO!+SW-312M 
6- WC#-SW-312M 
6-WCD-SW-312M 

6-WCOl-SW-06B 
6- WCtB-SW-312M 
6- WCll-SW-312M 
6- WCll-SW-312M 
6-WCll-SW-312M 
6- WC@-SW-312M 
6- WCll-SW-312M 

6- WCOS-SW-312M 
6- WClO-SW-312M 

6-Wall-SW-06B 
6- WCO+SW-312M 

25128 
on8 
u28 
6128 

;ii 
18128 
u28 
l/28 
6128 
O/28 

281’28 
9128 

22m 
26128 

3/28 
428 

18128 
ol28 

urn 
19LB 

O/28 
9128 
10123 
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Sample No: 
-Depth: 

Date Sampled: 

6-BHOl-SW-668 
NIA 

lOt23/92 

SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND PREQUBNCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLLNA 

ORGANICS 

6-BHOI-SW-06M 6-BHOZ-SW-66M 6-BHO3-SW-66B 6-BH03-SW-66M 6-BHO4-SW-068 
N/A N/A N/A N/A N/A 

10/23/92 8l28f92 8128192 8f28f92 8l28i9.2 

Parameter 
Lab Id: MIS91 -0s 06591-06 owa-w . 99458-10 994S8-11 06434-03 

UldrS 

PBSTICJDEtPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LJNDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDOSULFAN I 
MELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’- DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
ME’IHOXYCHLOR 
ENDRIN KETONE 
ENDRW ALDEHYDE 
ALPHACHLGRDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1260 

VOLATJLES 
CHMROMEJHANE 
BROMOME’IHANE 
VINYL CHLORIDE 
CHLGROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLGROETHENE 
I,l-DICHLOROE’JHANE 
1,2-DICHLGROE’IHENE 
CHLOROFORM 
1,2-DICHLOROEIHANE 
2-BUTANONE 

UGIL 0.0s UJ 
UGIL 0.0s UJ 
UGIL 0.0s UJ 
UGIL 0.0s ZJJ 
UGK. 0.0s UJ 
UGIL 0.0s UJ 
UGIL 0.0s UJ 
UGIL 0.0s UJ 
UGiL 0.1 UJ 
UGiL 0.1 UJ 
UGIL 0.1 UJ 
UGiL+ 0.1 UJ 
UGIL 0.1 UJ 
UGIL 0.1 UJ 
UGR. 0.1 UJ 
uon 0.S UJ 
rron 0.1 UJ 
UGIL 0.1 UJ 
uon 0.05 IJJ 
UGR. 0.0s CJJ 
UG/L 5 UJ 
uon 1 UJ 
UGR. 2 UJ 
LJG/L 1 US 
UG/L 1 IJJ 
UGIL 1 UJ 
UGn 1 UJ 
UG/L 1 UJ 

UGR. 
ucn 
UGR. 
UG/L 
UGR. 
UGIL 
ucn 
UGR. 
UGR. 
UG/L 
UGA. 
UGR. 
UG/L 

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 

0.05 u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 
0.0s u 
0.0s u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 CJ 
0.0s u 

su 
1U 
2u 
IU 
IU 
1u 
1u 
1u 

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 

0.05 u 
0.0s u 
0.0s u 
0.05 u 
0.0s u 
0.0s u 
0.0s u 
0.0s u 

0.1 u 
0.1 LJ 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.s u 
0.1 u 
0.1 u 

0.0s u 
0.0s u 

5 21 
1u 
2u 
IU 
1u 
1U 
IU 
IU 

10 u 
10 U 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 II 

0.0s u 
0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.0s u 
0.0s u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0,s u 
0.1 u 
0.1 u 

0.0s u 
0.05 u 

su 
IU 
2u 
IU 
1u 
1u 
1u 
IU 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 LJ 
10 u 
10 u 
10 u 
10 u 

0.05 u 
0.05 u 
0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.0s u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.s u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
1 iJ 
2u 
IU 
1u 
1U 
IU 
1u 

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 

0.05 UJ 
0.0s UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.0) UJ 
0.0s UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.0s UJ 

S tJJ 
1 UJ 
2 UJ 
1 LJJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

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 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LEJBUNE, NORTH CAROLINA 

ORQANICS 

Snmple No: 6-BHOl-SW-06B 6-BHOl-SW-66M 6-BHOZ-SW-66h4 6-BHO3-SW-06B 6-BH03-SW-06M 6-BHO4-SW-06B 
Dcph: N/A N/A N/A N/A N/A NIA 

Date Sampled: 10/23/92 10/23/92 8J28l92 w?S/92 8/28/92 8l28192 
Lab Id: oos91-05 06591-06 00458-04 00458-10 00438-11 004s4-03 

Parameter 

VOLATILE3 Cont. 
l,l,l-TRICHLOROE’IHANE 
CARBON TETRACHLORIDE 
BROMODICHLGROMETHANE 
1,2-DICHLOROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOMLOROMETHANE 
&I,?-TRICHLOROETHANE 
BENZENE 
TRANS-lf-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHIX)ROETHENE 
1,1,2,2-TETRACHLGROBTHANE 
TGLUENE 
CHMROBENZENE 
E’IHYIBENZENE 
STYRENE 
TOTALXYLENES 

SEMIVOIATILES 
PHENOL 
BIS(2-CHLDROETHYL) ETHER 
2-CHLGROPHENOL 
1.3-DICHIGROBENZENE 
1,4-DICHUlROBENZENE 
1,2-DICHMROBENZENE 
2-ME’H-IYLPHENOL 
2,2’-OXYBIS (I-CHLGROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHL.OROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLORANILINE 
HEXACHU)ROBUTADIENE 

Units 

UG& 
UC/L 
UC/L 
UQIL 
UC/L 
UC/L 
UG/L 
UC/L 
UC/L 
uGn 
ucn 
UGn 
UG/L 
UC/L 
UG/L 
ucn 
UC/L 
uon 
UC/L 
ucn 

UG/L 
ucn 
uGn 
ucn 
uon 
uon 
ucn 
UC/L 
UC/L 
UGlL 
UGlL 
ucn 
LJG/L 
UC/L 
UC/L 
UG/L 
ucn 
UC/L 
uon 
UC/L 
ucn 

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 UJ 
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 
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 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 

10 u 
10 IJ 
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 
10 u 
10 u 
10 u 
10 u 
10 tJ 
10 IJ 
10 u 
10 u 
10 u 
10 u 

10 U 
10 u 
10 u 
10 I.J 
10 IT 
10 u 
10 u 
10 II 
10 U 
1ou s 
10 II 
10 u 
10 u 
10 I.J 
10 u 
10 ZJ 
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 IT 
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 
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 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 tJ 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
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 11 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJBUNE, NORTH CAROLINA 

ORGANICS 

Snmplc No: 6-BHOl-SW-06B 6-BHOl-SW-06M 6-BH02-SW-06M 6-BH03-SW-06B 6-BH03-SW-06M 6-BHO4-SW-06B 
Depth: N/A N/A N/A N/A NIA N/A 

Date Smnpled: lOl23/92 10/23/92 S/28/92 S/28/92 8/28/92 S/2&92 
Lab Id: 00591-05 00591-06 00458-01 00458-10 00458-11 60454-03 

SEMIVOLATILBS Cont. 
4-CHLGRO-3-METHYLPHENOL 

2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,S-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILfNE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENB 
2.6-DJNITROTOLUBNE 
3-NITROANILINB 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOPURAN 
2,4-DINITROTOLUENE 

DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYL ETHER 
PLUORENE 
4-NITROANILINB 
4,6-DfNITRO-2-MBTHYLPHENOL 
N-NIlRISODJPHENYLAMINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
PLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DR!HLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSBNB 
BIS(2-B’HIYLHEXYL)PHTH~TE 
DI-N-CCPYL PHTHALATE 
BENZO(B)PLUORANMENE 
BENZO(K)F’LUORANlHENE 
BENZO(A)PYRENB 
JNDENO(l,2,3-CD) PYRENE 
DJBBNZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGiL 
UGIL 
UGIL 
UG/L 
UGR 

UG/L 

UGi 

UGIL 
UGiL 
UG/L 
VU/L 
UGIL 
UG/L 
UG/L 
UG/L 
UGlL 
UGiL 
UG/L 
UGiL 
UG/L 
UGIL 
UGiL 
UG/L 
UGIL 
UG/L 
UGiL 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UGIL 
UC/L 
UGIL 
UC/L 
UGIL 
UG/L 
UGh 
UG/L 
UC/L 

10 u 

10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 II 
10 u 

10 U 
10 u 
10 u 
2s u 
25 U 
10 u 
10 u 
10 u 
25 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 
25 U 
10 u 
2s u 
10 u 
10 u 
10 u 
25 u 

10 u 
25 U 
2s u 
10 u 
10 u 

10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 

10 u 
10 u 
10 U 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
2s u 
10 u 
10 UJ 

10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
IO u 
10 u 
2.5 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 
IO u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
25 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
25 U 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 

10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
2s u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
25 u 
25U 
10 u 
10 u 

10 u 
25 U 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 

1J 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CIO-0133 
MCB CAMP LEIBUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-BH64-SW-66M 
Depth: N/A 

Date Sampled: tJf2Sl92 
Lab Id: 004W-04 

6-BHOS-SW-66B 
N/A 

a/28/92 
09454-0s 

6-BHOS-SW-66l.f 
N/A 

al28/92 
60454-66 

6-BH66-SW-66B 
N/A 

at28192 
00454-07 

6-BHo6-SW-66M 
NIA 

a/28/92 
00454-09 

6-BHO7-SW-CklB 
NIA 

aw92 
69437-01 

Parrmeter 

PESTICIDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HBPTACHLOR 
ALDRIN 
HEPTACHIQR EPOXIDE 
ENDOSULF’AN I 
DIELDRIN 
4.4-DDE 
ENDRIN 
ENDOSVLPAN II 
4,4’-DDD 
ENWSULFAN SULFATE 
4,4’-DDT 
ME’IHOXYCHLQR 
ENDRIN KETONB 
ENDRIN ALDEHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

VOLATILES 
CHLOROME’IHANE 
BROMOME’lHANE 
VINYLCHLORIDE 
CHLGROE’IHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLQROE’IHENE 
1,1-DICHU)ROE’IHANE 
1,2-DICHLOROE’IHENE 
CHLOROFORM 
1,2-DICHLGROE’IHANE 
2-BUTANONE 

Units 

UGn 
UGn 
UGn 
UGn 
UGn 
UG/L 
UGn 
UGn 
UGn 
UGn 
UGn 
UG/L 
UGn 
UGIL 
UGn 
UGn 
UGn 
UGn 
UGn 
UGIL. 
UGn 
UGn 
UGn 
UGn 
UGn 
UGn 
UG/L 
UGn 

UG/L 
UGn 
UGn 
UGn 
UGn 
UGn 
UGn 
UGn 
UGn 
UGn 
lJ0n 
UGn 
UGn 

0.05 u 
0.0s u 
0.0s u / 
0.05 u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
03 u 
0.1 IJ 
0.1 u 

0.05 u 
0.0s u 

su 
IU 
2 1J 
IU 
IU 
IU 
1 1J 
1u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 

0.05 u 
0.05 u 
0.0s u 
0.05 u 
0.0s II 
0.05 u 
0.0s u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
05 u 
0.1 IJ 
0.1 u 

0.05 IJ 
0.0s u 

su 
IV 
2 IJ 
IU 
1u 
IU 
1 CJ 
IU 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.05 v 
0.0s u 
0.05 u 

0.1 u 
0.1 u 
0.1 v 
0.1 v 
0.1 v 
0.1 u 
0.1 u 
03 u 
0.1 II 
0.1 u 

0.0s u 
0.0s u 

su 
1u 
2u 
1 1J 
IU 
IU 
1 1J 
1 II 

IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 v 
0.05 v 
0.0s u 
0.0s u 

0.1 u 
0.1 u 
0.1 v 
0.1 u 
0.1 u 
0.1 u 
0.1 v 
0.5 u 
0.1 IJ 
0.1 u 

0.0s u 
0.0s u 

su 
1V 
2v 
1u 
1I.J 
IV 
IU 
II-J 

10 u 
10 u 
10 v 
10 v 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.0s v 
0.0s u 
0.0s u 

0.1 u 
0.1 u 
0.1 v 
0.1 v 
0.1 u 
0.1 u 
0.1 u 
0,s u 
0.1 v 
0.1 u 

0.05 u 
0.05 u 

su 
IU 
2u 
IU 
1u 
IU 
1u 
1u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 v 
10 u 
10 u 
10 u 
IO u 

0.05 u 
0.0s u 
0.0s u 
0.05 v 
0.0s v 
0.0s u 
0.0s u 
0.0s u 

0.1 u 
0.1 u 
0.1 v 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 v 
0.1 u 

0.05 u 
0.0s u 

su 
IU 
2u 
1u 
IU 
IU 
1V 
I CJ 

10 v 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CPO-0133 
MCB CAMP LEJEUNE, NORlH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-BH04-SW-06M 6-BHOS-SW-06B 6-BH05-SW-66M 6-BHO6-SW-06B 6-BHO6-SW-06M 6-BHM-SW-06B 
Depth: N/A N/A N/A N/A N/A NIA 

Date Sampled: 8l2Sl92 St28192 8128192 S/28/92 am92 am92 
Lab Id: 00454-w 00454-0s 06454-06 0045447 0045449 66437-01 

Unib 

VOLATILES Cont. 
1,&l-TRIMLOROE’IHANE 
CARBON TETRACHLCRIDE 
BROMODICHU>ROMETHANE 
I$-DXCHLQROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLGROETHENE 
1,1,2,2-TETRACHLGROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTALXYLENBS 

SEMIVOLATILES 
PHENOL 
BIS(Z-CHLOROETHYL) ETHER 
2-CHMROPHENOL 
I,3-DICHLOROBENZENE 
1,4-DICHLOROBENZBNE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHJaOROPROPANE) 
J-METHYLPHENOL 
N-NITROSODI-N-PROPYIAMINE 
HEXACHLQROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHMROETHOXY) ME’IHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHHIALENE 
4-CHLGRANILINE 
HEXACHLOROBUTADIENE 

UGL 10 u 
UGiL 10 u 
UG/L 10 u 
LJG/L 10 u 
UGiL 10 u 
UG/L 10 u 
UGtL 10 u 
UG/L 10 u 
UGiL 10 u 
UGR. 10 u 
UG/L 10 u 
UQIL 10 u 
UC/L 10 u 
UGR. 10 u 
UGiL 10 u 
UC/L 10 u 
UGL 10 u 
uon 10 u 
UGR. 10 u 
UGiL 10 u 

uon 
UG/L 
uon 
UGR. 
UGlL 
ucn 
uon 
tJGiL 
UGR. 
UG/L 
UG/L 
uon 
UGR. 
UG/L 
UG/L 
uon 
UG/L 
UGR. 
UGlL 
UGR. 
UG/L 

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 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1OU 
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 II 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 I.1 
10 LJ 
10 u 
10 u 
10 u 
10 u 
10 IeJ 
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 tJ 
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 
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 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 1J 
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 
10 u 
10 u 
10 u 

10 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 II 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

1ou 
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 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
to u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0l33 
MCB CAMP LEIEUNE, NORTH CAROLINA 

ORGANICS 

Snmplo No: 6-BIIM-SW4MM 6-BIIQJ-SW-061) 6-IIIIOJ-SW-(MM 6-H1In6-SW-cKiII Q-IIIIW-SW-MM 6-l\llo7-SW-06R 
Depth: N/A N/A NtA N/A N/A NIA 

Date Sampled: am92 81’28l92 W28t92 imv92 mm2 &2.5/!32 
Lab Id: 00454-04 0@454-05 ows4-06 OMW-07 004.54-09 00437-01 

SEMIVOLATILES Cont. 
4-CHIQRO-3-MBIHYLPHENOL 
2-ME’lHYLNAPHTHALl3Nl3 
HEXACHIDROCYCIQPENTADIENE 
2,4.6-TRI(ZILOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2.6-DINITROTOLUENE 
3-NITROANlLlNE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOPURAN 
2,4-DINITROTOLUENE 
DIE’IHYL PHTHALATE 
4-CHMROPHENYL PHENYL ETHER 
FLUORENE 
J-NITROANILINE 
4,6-DINITRO-2-hiE’IHYI.PHENOI. 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLQROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
AN’IHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANlHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLGROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-E’IHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORAN-lHENE 
BENZO(K)FLUORAN’IHENE 
BENZOfMPYRENE 
lNDENG(i2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

Units 

UGiL 
won 
UG/L 
won 
UGIL 
UGn. 
UG/L 
UG/L 
won 
UGL 
uon 
UGIL 
UG/L 
UGIL 
UG/I. 
UG/L 
UGiL. 
UG/L 
UG/L 
UGIL 
UGR. 
UGIL 
UGIL 

UGIL 
UGR. 

UGtL 
UG/L 
UC/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGR. 
UG/L 
UGIL 
UG/L 
UGtL 
UGIL 
UG/L 
UG/L 
UGiL 

10 u 
10 u 
IO u 
IO LJ 
25 u 
10 u 
25 u 
10 tJ 
10 u 
10 LJ 
25 u 
10 u 
25 U 
25 U 
10 u 
10 us 
10 u 
10 u 

10 u 
25 U 
25 iJ 
10 u 
IO u 
10 IJ 
25 U 
10 LJ 
10 II 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

1J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 U 

10 u 
10 w 
10 u 
10 u 
25 U 
IO u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 UJ 
10 u 
10 u 
10 u 
2s u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 IJ 
10 u 
10 u 
10 u 
10 u 
10 u 

2J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
25 tJ 
10 u 
2.5 u 
10 u 
10 u 
10 LJ 
25 U 
10 u 
25 u 
25 U 
10 u 
IO UJ 
10 u 
10 u 
10 u 
25 u 
25 u 
IO u 
10 u 
10 u 
25 U 
IO u 
IO u 
IOU 
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 
IO u 
25 U 
10 u 
2s u 
IO u 
10 u 
10 u 
25 U 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
10 u 
IO u 
2s u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 II 
10 u 
10 u 
IO UJ 
IO UJ 
10 u 
10 u 
10 U 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 UJ 
10 u 
10 u 
IO u 
25 U 
25 U 
10 u 
IO u 
10 u 
25U 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
IO UJ 
10 IJJ 

10 u 
10 u 
10 u 
IO u 
25 u 
10 u 
25 U 
10 u 
10 tJ 
10 u 
25 U 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
2s u 
10 u 
10 u 
10 u 
23 u 
10 u 
10 u 
10 w 
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 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION C’I’G-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANIC3 

Sample No: b-BHOI-SW-6bM 
DCpth: N/A 

Date Sampled: 8123192 

b-BHt?7-SW-312M 

NIA 
8/25/92 

Pnrnmeter 
Iii Id: 00437-02 00437-03 

Units 

PESTICIDBIPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHWR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSUIFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’- DDT 
ME’IHOXYCHLOR 

UC/L 
UG/L 
UGJL 
UGiL 
UG/L 
UGR. 
UGlL 
UGIL 
UC/L 
UGiL 
UC/I.. 
UG/L 
UGIL 
UGIL 
UGR. 
UG/L 

0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 

0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.0s u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 

ENDRIN KETONE UG/L 0.1 u 0.1 u 
ENDRIN ALDEHYDE UGR 0.1 u 0.1 u 
ALPHA CHLORDANE UG/L 0.0s u 0.0s u 
GAMMACHMRDANE UG/L 0.0s u 0.0s u 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB- 1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1266 

VOLATILES 

CHLGROME’IHANE 
BROMOME’IHANE 
VINYL CHLORIDE 
CHLGROE’HIANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l.l-DICHLOROETHANE 
1,2-DICHLOROE’IHENE 

UGIL su 
UGA. 1u 
UG/L 2u 
UG/L 1U 
UGR 1u 
UGIL 1U 
UG/L 1u 
UGR. 1 1J 

UGR. 10 u 10 u 
UG/L 10 u 10 u 
UGIL 10 u 10 u 
UG/L 10 u 10 u 
UGIL 10 u 10 u 
uon 10 u 10 u 
UGh 10 u 10 u 
UGR. 10 u 10 u 
UGIL 10 u 10 u 
UGIL 10 u 10 1J 

su 
1u 
2u 
1u 
1U 
1u 
1u 
1u 

CHLOROFORM UGR 10 u 10 u 
1,2-DICHLGROE’HIANE UGR. 10 u 10 u 
2-BUTANONE UG/L 10 u 10 u 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CIO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORUANICS 

Sample No: 6-RHrn-SW-06M 6-BH@7-SW-312M 
Depth: N/A N/A 

Date Sampled: 8l2Sl92 8l23l92 
Lab Id: 0043742 00437-03 

Units 

VOLATILES Cont. 
l.l.l-TRICHLOROE’IHANE 
CARBON TETRACHMRIDE 
BROMODICHLQROMETHANE 
1,2-DICHLQROPROPANE 
CIS-l.3-DICHMROPROPENE 
TRICHLQROETHENE 
DIBROMOCXLQROMETHANE 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHLQROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLQROETHENE 
1.1,2,2-TETRACHLQROETHANE 
TOLUENE 
CHLQROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

SEMIVOIATILES 
PHENOL 
BIS(Z-CHMROETHYL) ETHER 
2-CHLQROPHENOL 
I$-DICHLQROBENZENE 
1,4-DICHLGROBENZENE 
1,2-DICHLQROBENZENE 
P-METHYLPHENOL 
2.2’-OXYBIS (I-CHLOROPROPANE) 
I-METHYLPHENOL 
N-NI’IEOSODI-N-PROPYIAMINE 
HEXACHLOROE’IHANE 

NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMElHYIPHENOL 
BIS(2-CHL.GROETHOXY) METHANE 
2,4-DICHLGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLQRANILINE 
HEXACHLOROBUTADIENE 

UG/L 
UG/L 
UGtL 
UG/L 
UGIL 
UGR. 

UGiL 
UGiL 
UG/L 
UG/L 
UGlL 
UG/L 
UGtL 
UG/L 
UGIL 
UG/L 
UG/L 

UG/L 
UGR. 

UGIL 
UG/L 

UG/L 

UG/I. 

UGIL 

UGR. 
UG/L 

UG/L 

UG/L 

UGIL 
UGR. 
UG/L 
UC/L 
UG/L 
UGIL 

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 
10 u 
10 LJ 
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 
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 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION CT0 -0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANIC3 

Sample No: 6-BHO7-SW-06M 
Depth: N/A 

Date Sampled: am92 

6-BHO7-SW-312M 
N/A 

am92 

Pammeter 
Iai Id: 00437-02 00437 -03 

units 

SEMIVOLATILES Cont. 
4-CHLGRO-3-METHYLPHENOL 
2-ME’LHYLNAPHTHALBNE 
HEXACHLOROCYCLOPBNTADIBNE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRIC.HLOROPHENOL 
2-CHLORONAPHTHALBNE 
I-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLBNE 
2,6-DINITROTOLUBNE 
3-NITROANILINB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOPURAN 
2,4-DINITROTOLUBNB 
DIE’HIYL PHTHALATE 
J-CHLOROPHENYLPHENYL ETHBR 
BLUORENE 
4-NITROANILINB 
4.6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYLETHBR 
HEXACHMROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYLBBNZYLPHIHAL4TE 
3.3-DICHLGROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENB 
BIS(I-ETHYLHBXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZOfBFLUORANlHENE 
BENZO(KjFLUORANTHENE 
BENZO(A)PYRENB 
INDENG(i,?,S-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLBNE 

UG/L 
UGlL 
UGK. 
UGIL 
UGiL 
UC/L 
UGiL 
UGL 
UC/L 
UC/L 
UGiL 
UGiL 
UG/L 
UC/L 
UGtL 
UG/L 
UGIL 
UGIL 
UG/L 
UGIL 
UG/L 
UGA. 
UG/L 
UGtL 
UG/L 
UGiI. 
UGR. 
UC/L 
UGiL 
UG/L 
UGIL 
UG/L 
UGiL 
UG/L 
UG/L 
UG/L 
UGiL 
UG/L 
uon 
UGIL 
UG/L 
UG/L 
WGIL 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
2s u 
10 u 
25 ZJ 
23 u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
25 u 
IO u 
10 II 
10 u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
23U 
10 u 
23 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
2J 

10 u 
10 u 
25 u 
2.3 u 
10 u 
10 u 
10 u 
23 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 LJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NOR’HI CAROLWA 

ORGANICS 

Snmple No: 
Depth: 

Dntc Sampled: 
Iab Id: 

WCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDGTECfED NONDETECTED DETECTED DETECTED DETECTED DETECTION --- 
Pitrameter 

PESTIClDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHWR 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4.-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4.4’- DDT 
ME’lHOXYCHWR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHACHLGRDANE 
GAMMACHWRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-I234 
PCB-1260 

VOLATILES 
CHLGROMEIHANE 
BROMOMEHL4I’JE 
VINYLCHLORIDE 
CHLOROEIHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHWROE’HIENE 
l,l-DICHWROE’HIANE 
1.2-DICHWROEH-IENE 
CHLOROFORM 
I,2-DICHWROEHIANE 
2-BUTANONE 

Units 

UG/L 0.05 UJ 
UGIL 0.05 UJ 
UGII. 0.0s UJ 
UGIL 0.05 UJ 
UG/L 0.0s UJ 
UG/L 0.05 UJ 
UG/L 0.0s UJ 
UG/L 0.0s UJ 
UGiL 0.1 UJ 
UGIL 0.1 UJ 
UG/L 0.1 UJ 
UG/L 0.1 UJ 
UG/L 0.1 UJ 
UG/L 0.1 UJ 
UG/L 0.1 IJJ 
UGR, OS UJ 
UGIL 0.1 UJ 
uon 0.1 UJ 
UG/L 0.05 US 
UG/L 0.0s UJ 
UG/L S UJ 
UGIL 1 UJ 
UG/L 2 UJ 
UG/L 1 US 
UG/L 1 UJ 
UGiL 1 UJ 
CJGiL 1 IJJ 
lJG/L 1 1JJ 

UG/L 
UG/L 
UGR. 
UG/L 
UG/L 
UGiL’ 
UG/L 
UGR. 
UGIL 
UG& 
UG/L 
UG/L 
UG/L 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

0.0s UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 IJJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

S UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 l.J 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

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 
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 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/14 
o/14 
0114 
o/14 
0114 
o/14 
o/14 
o/14 
0114 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
Of14 
o/14 
o/14 
0114 
o/14 
0114 
o/14 
o/14 
o/14 
o/14 

o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
Of14 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CIO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Ssmple No: 
Depth: 

Daft Sampled: 
Lab Id: 

LOCATION OP PRBQURNCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETRCI’ED DETECTED DETECTED DETECTED DETECTION 
Parameter 

VOLATILE.3 Cont. 
l.l.l-TRICHLOROETHANE 
CARBON TETRACHIQRIDE 
BROMODICHLQROMETHANE 
l,‘&DICHLOROPROPANE 
CIS-l,3-DICHMROPROPENE 
TRICHU)ROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,22-TETRACHLOROETHANE 
TOLUENE 
CHLQROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTALXYLENBS 

SEMIVOLATILES 
PHENOL 
BIS(2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1.3-DICHMROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-ME’IHYLPHENOL 
2,2’-OKYBIS(l-CHLOROPROPANE) 
I-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEKACHLGROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME‘IHYLPHENOL 
BIS(Z-CHLOROETHOKY) MEIHANE 
2,4- DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLORANILINE 
HEKACHLOROBUTADIENE 

Units 

UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UGiL 
UG/L 
UGIL 
UGtL 

UC/L 

UGh 

UGIL 
UGII.. 
UGIL 

UGIL 10 u 

UGlL 10 u 
UG/L 10 u 
UG/L 10 u 
UGiL 10 u 
UC/L 10 u 
UG/L 10 u 
UGA. 10 u 

UG/L 10 u 
UGR. 10 u 
UGIL 10 u 
UG/L 10 u 
l.JG/L 10 u 

UGiI. 10 u 
UG/L 10 u 
UGiL 10 u 
UG/L 10 u 
UQIL 10 u 
UG/L 10 u 
UG/L 10 u 

UG/L 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 UJ 
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 UJ 
10 u 
10 IJ 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

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 
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 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/14 

o/14 
0114 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
o/14 
0114 
o/14 
o/14 
o/14 
o/14 
o/14 
0114 
o/14 
o/14 

o/13 
o/13 
o/13 
o/13 
o/13 
0113 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
0113 
o/13 

Page 11 of 12 Qbhsvowkl 



SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE. NORTH CAROLINA 

ORGANICS 

Parameter 

Snmplo No: 
Depth: 

Date Sampled: 

LRb Id: 
Units 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECTED DETECTED DETECTED DETECTBD DETECTION 

SEMIVOLATILES Cont. 
4-CHLoRO-3-METHYLPHENOL 
2-ME’IHYLNAPH’fHALENE 
HEXACHIGROCYCLGPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2.4.5TRIQILOROPHENOL 
2-CHLoRONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROToLUENE 
DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4.6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLGROBENZBNE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 

CHRYSENE 
BIS(2-ETHULHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORANHIENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

1 
_’ 

UGiL 
UGIL 
UGIL 
UGiL 
UGR. 
UG/L 
UGR. 
UGiL 
UG/L 
UGIL 
UG/L 
UGIL 
UGR. 
UGiL 
UGIL 
UGR. 
UG/L 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UGiL 
UGR. 
UGiL 
UG/L 
UG/L 
UGIL 
UC/I. 
UGIL 
UGiL 
UGIL 
UG/L 
UGIL 
UGIL 
UGiL 
UGIL 
UGiL 
UG/L 
UG/L 
UG/L 
UGiL 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
23 u 
23 u 
10 u 
10 u 
10 u 
23 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 
23 u 
10 u 
2s u 
10 u 
10 u 
10 u 
2s u 
10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 u 
2s u 
25 u 
10 u 
10 u 
10 u 
2s 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 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

z.2 of 12 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6-BHUI-SW-312M 

6-BHOS-SW-06B 

o/13 
o/13 
o/13 
0113 
o/13 
o/13 
o/13 
o/13 
0113 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
0113 
l/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
0113 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
4113 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 
o/13 

i 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATIONCTG-0133 
MCB CAMP LBJEUNB. NORTH CAROLINA 

lCTAL METALS 

Parameter 

Sample No: 6-BHOl-SW-06B 6-BHOl-SW-06M 6-BH02-SW-06M 6-BH03-SW-06B 6-BH03-SW-06M 6-BH04-SW-06B 
Depth: N/A WA NIA EVA NIA N/A 

Date Sampled: 10/23/92 10/23/92 a/28/92 a/28/92 8128’92 a/28/92 
Lab Id: 00591-05 00591-06 00458-04 00458- 10 00458- 11 004.54- 03 

units 

I ALUMB’IUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CWCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

UGiL 1210 
uon 11.2 UJ 
UG/L 3u 
UG/L 13.4 JB 
UC/L 03 u 
UGn 1.9 UJ 
UG/L 612 B 
uon 3.6 U 
UGn 2u 
UGn 3.2 UJ 
UG/L 10 u 
UG/L 958 
UGR. 1u 
UG/L 588 B 
UG/L 6.5 B 
UGlL 0.04 u 
UG/L 7.9 UJ 
UGR. 117 UJ 
UG/L SU 
UGn 2 UJ 
UG/L 4680 B 
uon 2 UJ 
UGR. 1.8 UJ 
UG/L 4.5 u 

1230 
14 u 
3u 

14 JB 
0.3 u 
2.6 UJ 
600 B 
3.6 U 

2u 
3 UJ 

10 u 
818 

1u 
612 B 
6.2 B 

0.05 u 
79 UJ 

146 UJ 
SU 
2 UJ 

4850 B 
2 UJ 

1.8 UJ 
4.9 u 

868 
14 u 
3 UJ 

25.1 JB 
0.3 u 
1.9 u 

16100 
7u 
3 UJ 
7 UJ 

10 u 
921 

3u 
1010 B 

14 JB 
0.04 u 
7.9 u 
685 B 

SU 
4 UJ 

5250 
2 UJ 
2 JB 

13.1 u 

494 
14 u 
3 UJ 

25.6 JB 
0.3 u 
1.9 u 

17200 
9u 
3 UJ 
8 UJ 

10 u 
989 
2.4 U 

1050 B 
16 J 

0.04 u 
8 JB 

713 B 
SU 
5 UJ 

5480 
2 UJ 
2 JB 

13.2 U 

1560 
14 u 
3u 

31.3 B 
0.3 u 
1.9 u 

19100 
3.6 U 

2 UJ 
6 UJ 

10 u 
1790 

5.9 
1120 B 

23 J 
0.04 u 
7.9 u 
721 B 

5U 
4 UJ 

5620 
2 UJ 
3 JB 

21.3 u 

714 u 
49 UJ 
3 UJ 

22 B 
5 UJ 
3u 

20600 
5U 
6U 
7 UJ 

10 u 
1180 

1.8 JB 
1010 B 

17 
0.06 u 

17 u 
1030 UJ 

5u 
10 UJ 

4420 JB 
2 UJ 
5u 
9u 

Page 1 of 4 6bh&n.wkt 



Sample No: 
Depth: 

Date Sam&d: 
Lib Id: 

Units Primmeter 

CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

ALUMINUM UG/L 
ANIIMONY UG/L 
ARSENIC uon 
BARIUM UGR. 
BERYLLIUM UG/L. 
CADMIUM UG/L 

UGR. 
uon 
UG/L 
UG/L 
UG/L 
UG/L 
UGR. 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 

SELENIUM UG/L 
SILVER UG/L 
SODIUM UG/L 
THALLIUM UG/L 
VANADIUM UGR. 
ZINC UGiL 

SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATIONCIY)-0133 
MCB CAMPLFJEUNE. NORTH CAROLINA 

TOTAL MITI’ALS 

6- BH04-SW-06M 6-BHOS-SW-06B 
MA NJA 

a/28/92 a/28/92 
00454-04 00454- 05 

6-BHOS-SW-06M 
l+PA 

a/28/92 
00454- 06 

6- BHO6-SW-06B 
NIA 

a/28/92 
00454- 07 

782 
49 UJ 

3 UJ 
24 B 
5 UJ 
3u 

320 U 
49 UJ 
3 UJ 

22 B 
5 UJ 
3u 

SU 
8 UJ 
5 UJ 

10 u 
16.50 

1.8 JB 
1060B 

17 
0.05 u 

17 u 
965 UJ 

SU 
10 UJ 

4580 JB 
2 UJ 
5 UJ 
7u 

5u 
6 UJ 
6 UJ 

10 u 
1120 

1.5 JB 
1240 B 

18 
0.05 u 

17 u 
10100 

5u 
10 UJ 

4310 JB 
10 UJ 
5 UJ 

la u 

2700 
49 UJ 
3 UJ 

36 B 
4 UJ 
3 UJ 

22500 
8B 
6U 
7 UJ 

10 u 
6200 

a.2 
1160 B 

65 
0.05 B 

17 u 
439 UJ 

5u 
10 UJ 
50 u 
10 UJ 
9 UJ 

22 u 

317 u 
49 UJ 

3 UJ 
24 B 

5 UJ 
3 UJ 

20100 
58 
6U 
5 UJ 

10 u 
1150 

2 JB 
1010 B 

20 
0.05 u 

17 u 
725 UJ 

SU 
10 UJ 

5140 J 
2 UJ 
5u 
8U 

- 

6-BH06-SW-06M 6-BH07-SW-06B 
N/A NJA 

al2&r92 al25r92 
00454- 09 00437- 01 

1 

342 U 
49 UJ 

3 UJ 
27 B 

4 UJ 
3u 

23000 
5u 
7 UJ 
S UJ 

10 u 
llao 

2.2 JB 
1130 B 

20 
0.05 u 

17 u 
10.50 UJ 

5U 
10 UJ 

4510 JB 
2 UJ 
5 UJ 
6U 

408 
14 u 
3u 

20.6 B 
0.3 u 
1.9 u 

24900 
4.4 B 

2u 
4B 

10 u 
679 
2.4 B 

37900 
13.5 JB 
0.04 u 

7.9 u 
13090 

5u 
3.6 B 

319OlM 
2 UJ 

1.8 u 
6.4 B 

- ‘of4 

b 
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SITE 6 BEAR HEAD CREEK SURPACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSl’IGATIONCTO-0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

MTALMETALS 

Smple No: 6-BH07-SW-06M 6- BH07-SW-312M 
Depth: WA IVA 

Parameter 

Date Sampbxlt 8/2S’92 8/2.y92 
Lab Id: 00437-02 00437- 03 

units 

ALUMINUM 
ANIlMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

UG/L 
UGiL 

UG/L 
UG/L 
UG/f. 
UGiL 
UG/L 
UG/L 
VGA. 5.2 B 55.8 
UGIL 10 u 10 u 

418 
14 u 
3u 

205 B 
0.3 u 
1.9 u 

23900 
3.6 U 

2u 

334 
14 u 
3u 

18.6 B 
0.3 u 
1.9 u 

54900 
3.6 U 

ZU 

UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

12s 
2B 

33600 
13.5 JB 
0.04 u 

7.9 u 
11600 

SU 
2.1 B 

284000 
2 UJ 

1.8 U 
6.2 B 

501 
2.6 B 

136ooo 
16.2 J 
0.34 
244 

49ooo 
SU 
2u 

126oooo 
10 UJ 

1.8 u 
30.7 
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SITE 6 BEAR HEAD CREEK SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION C-l-G-0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

MTAL MB&US 

Parameter 

Snmple No: LOCATION OF FREQUENCY 
Depth: MINIMUM MAKIMUM MINIMUM MAXIMUM MAXIMUM OF 

Dare Bmplcd: NONDBI-BCIBD NONDBTBCTBD DBTBCIZD DBTBCPBD DBTBCTBD DEIECIION 
Lnb Id: 

Units 

ALUMINUM 
ANI’IMONY 
ARSENIC 
BARIUM 
BERYLLIVM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANBSE 
MERCURY 
NICKEL 
POTASSIUM 
SBLENRJM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

UG/L 
UG/Ja 
UGIL 
UG/L 
UG/L 
UG/L 

UGR. 
UGiL 
UG/L 
UG/L 
UG/L 
UG/L 
UC% 
UG/L 
UG/L 
UGL 
UWL 
UG/L 
VG/L 
UG/L 
UG/L 

UWL 

317 u 714 u 
14 u 49 UJ 
3u 3u 

NA NA 
0.3 u 5 UJ 
1.9 UJ 3u 

NA NA 
3.6 U 9u 

2u 8 UJ 
3 UJ 8 UJ 

10 u 10 u 
NA NA 

IU 3u 
NA NA 
NA NA 
0.04 u 0.06 u 

7.9 UJ 17 u 
117 UJ 1050 UJ 

SV SU 
2 UJ 10 UJ 

so u 50 u 
2 UJ 10 UJ 

1.8 UJ 9 VJ 
4.5 u 22 u 

334 
ND 
ND 
13.4 JB 
ND 
ND 
600 B 
4.4 B 

ND 
48 

ND 
501 
15 JB 
588 B 
6.2 B 

0.05 B 
8 JB 

685 B 
ND 
2.1 B 

4310 JB 
ND 

2 JB 
6.2 B 

2700 
ND 
ND 

36 B 
ND 
ND 

54900 
8B 

ND 
55.8 
ND 

6200 
8.2 

136000 
65 

0.34 
244 

49900 
ND 
3.6 B 

ND 
3 JB 

30.7 

6-BHOS-SW-06M 

6-BHOS-SW-06M 

6-BH07-SW-312M 
6-BHOS-SW-06M 

6-BH07-SW-312M 

6-BHOS-SW-06M 
6-BHOS-SW-06M 
6-BH07-SW-312M 
6-BHOS-SW-06M 
6-BH07-SW-312M 
6-BH07-SW-312M 
6-BH07-SW-312M 

6-BHOFSW-06B 
6-BH07-SW-312M 

6-BH03-SW-06M 
6-BH07-SW-312M 

lo/14 
O/14 
w14 
M/14 
w14 
w14 
14l14 
3114 
w14 
3114 
o/14 
14/14 
lW14 
14/14 
14/14 
2/14 
2/14 
7114 
o/14 
2/14 
13/14 
o/14 
3114 
3114 

c .4of4 ‘_ 6bhswin.wkl 
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SITE 6 RAVINESURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Snmple No: 
Depth: 

Date Sampled: 
Lplb Id: 

6-RVZ-SW-66 
N/A 

8125192 
00439-14 

6-RVS-SW-06 
N/A 

al24192 
00437-06 

6-RVS-SW-06 
N/A 

a/25/92 
00439-16 

6-RV6-SW-06 Q-RW-SW-06 (I-RVR-SW-06 
N/A N/A NIA 

al25192 8/25/92 8/25/92 
00439-17 00437-15 00437-18 

Plramcter 

PlLSI’ICIDB/ICllS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHCjLINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4.4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
ME’IHOXYCHLGR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHACHLGRDANE 
GAMMACHIGRDANE 
‘IQXAPHENE 
PCB-1016 
PCB-I221 
PCB-1232 
PCB- 1242 
PCB- 1248 
PCB-1234 
PCB- 1260 

VOLATILBS 
CHLGROMETHANE 
BROMOME’IHANE 
VINYLCHLORIDE 
CHLOROETHANE 
ME’IHYLENE CHMRIDE 
ACETONE 
CARBON DISULFIDE 
1,l -DICHLCROE’IHENE 
&I-DICHLGROE’IHANE 
1.2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLGROE’IHANE 
2-BUTANONE 

Units 

UGiL 0.0s u 
UGIL 0.05 u 
UG/L 0.05 u 
UWL 0.05 u 
(Jo/L 0.05 LJ 
UG/L 0.05 u 
UGIL 0.05 u 

UGL 0.0s u 
UG/L 0.1 u 
UG/L 0.1 u 
UGlL 0.1 u 
UG/I, 0.1 u 
UGIL 0.1 u 
UGR. 0.1 u 
UG/L 0.1 u 
UGR 0.5 u 
UG/L 0.1 u 
VGA. 0.1 u 
UG/L 0.05 u 
UG/L 0.05 u 
UGIL SU 
UGlL 1u 
UGR. 2u 
UG/L 1u 
UGiL 1u 
UGIL 1u 
UG/L 1u 
UG/L 1 II 

UGiL 
UGIL 
lJG/L 
UGn, 
UGR, 
UGiL 
UGR. 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UC/L 

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 

0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.s u 
0.1 u 
0.1 u 

0.0s u 
0.05 u 

su 
1u 
2u 
1u 
1u 
1u 
1u 
1U 

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 

0.05 u 
0.0s u 
0.0s u 
0.0s u 
0.0s IJ 
0.0s u 
0.05 u 
0.0s u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.0s u 
0.05 u 

SU 
1u 
2 LJ 
1u 
1u 
1u 
1u 
1u 

10 u 
10 u 
10 u 
10 u 
10 u 

140 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

0.05 UJ 
0.0s UJ 
0.0s UJ 
0.0s UJ 
0.05 UJ 
0.0s UJ 
0.05 UJ 
0.0s US 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 IJJ 
0.S UJ 
0.1 UJ 
0.1 UJ 

0.0s LJJ 
0.0s UJ 

S UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 LJ 
10 II 
10 u 
10 u 

0.0s u 
0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.0s u 
0.0s u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
03 u 
0.1 u 
0.1 u 

0.0s u 
0.0s u 

su 
1u 
2u 
1u 
1u 
1u 
1u 
1u 

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 

0.0s u 
0.0s u 
0.0s u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
05 u 
0.1 u 
0.1 u 

0.0s IJ 
0.05 u 

su 
1u 
2u 
1u 
1u 
1 IJ 
1u 
1u 

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 
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SITE 6 RAVINE SURFACE WATER 
DATA AND FREQUBNCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Snmplo No: 6-RVZ-SW-06 6-RV3-SW-06 6-RVJ-SW-06 6-RV6-SW-06 6-RW-SW-06 6-RVS-SW-06 
Depth: N/A N/A N/A N/A NIA N/A 

Date Sampled: 8l2Sl92 8l24l92 St25192 S/25/92 8t25/92 S/25192 
Lab Id: 00439-14 0043746 00439-16 09439-17 00437-1s 09437-18 

Parameter 

VOLATBES Cont. 
1,&l-TRICHLOROE’IHANE 
CARBON TETRACHLGRIDE 
BROMODICHLOROMETHANL 
1,2-DICHLOROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRIUUGROETHENE 
DIBROMOMLOROMETHANE 
1,1,2-TRICHLOROElHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
I-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLGROETHANE 
TOLUENE 
CHLGROBENZBNE 
ETHYLBENZENE 
STYRENE 
TOTALXYLENBS 

SEMIVOLATILES 
PHENOL 
BIS(2-CHLOROBTHYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHLGROBENZENE 
IA-DICHLGROBENZENE 
1,2-DICHLGROBENZENE 
2-ME’IHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYIPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHU)ROE’fHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME-HENOL 
BIS(2-CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICH.LOROBENZENE 
NAPH’IHALENE 
4-CHLGRANILINE 
HEXACHLGROBUTADIENE 

IJnits 

LJG/L 
UGIL 
UG/L 
uon 
UG/L 
UG/L 
UG/L 
UG/L 
UGR. 
UG/L 
UC/L 
UGR. 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 

LJG/L 

UGIL 
UGIL 
LJG/L 
lJG/L 
UG/L 
UGR. 
lJG/L 

UGR. 
UG/L. 
UGIL 
UG/L 
UG/L 
UGlL 
UG/L 
UG/L 
UGIL 
UGIL 
UGiL 
UG/L 
UG/L 

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 
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 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
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 
IO 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 

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 
10 u 
IO 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 
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 
10 u 
10 u 
10 u 
10 u 
10 u 
IO 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 
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 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 IJ 
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 
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SITE 6 RAVINESURFACE WATER 
DATA AND PREQUBNCY SUMMARY 

REMEDIAL INVBSTIGATION CTO-0133 
MC3 CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-RV2-SW-96 
Depth: NIA 

Date Sampled: at25192 
Lab Id: 00439-14 

6-RV3-SW-96 

NIA 
an4192 

00437-06 

6-RVS-SW-96 

N/A 
S/25192 

00439-16 

6-RV6-SW-66 

N/A 
Sl25/92 

00439-17 

6-RVI-SW-96 

NIA 
arw92 

00437-1s 

6-RVS-SW-96 
N/A 

at25i92 
00437-18 

Parameter 

SEMIVOLATILBS Cont. 
4-CHMRO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHMROCYCLGPENTADIBNE 
2.4.6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPH’IHALENE 
2-NITROANILINE 
DIMEHIYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIBIHYL PHTHALATE 
4-CHLGROPHENYLPHENYLE’IHER 
PLUORENE 
4-NITROANILINB 
4.6-DINITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYIAMINE 
4-BROMOPHENYL. PHENYL EHIER 
HEXACHLGROBENZENE 
PENTACHIGROPHENOL 
PHENANTHRENE 
AN’IHRACENE 
DI-N-BUTYL PHTHALATE 
PLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)AN’IHRACENE 
CHRYSENB 
BIS(2-E7HYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)PLUORANlHENE 
BENZO(K)PLUORAN’IHENE 
BENZO(A)PYRENB 
INDENO(l,ZJ-CD) PYRENE 
DIBENZ(A,H)ANTHRACBNE 
BENZO(G,H,I)PERYLENB 

Units 

UC/L 
UG/L 
UGn 
UG/L 
UC/L 
UG/L 
UGiL 
UGlL 
UC/L 
UGiL 
UG/L 
UGIL 
UC/L. 
UG/I. 
UGR. 
UC/L. 
UC/L 
UG/L 
UC/L 
UC/I. 
UC/L 
UGiL 
UGIL. 
UG/L 
UC/L 
UG/L 
UG/L 

UGIL 
UGiL 
UGR. 
UG/L 
UG/L 
UGR. 
UGiL 

UG/L 

UGIL 

UG/L 
UGIL 

UC/L 

IO u 
10 u 
10 u 
10 u 
2s u 
10 u 
25 u 
10 u 
10 u 
IO u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
IO u 
25 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 

IO u 
10 u 
10 u 
10 u 
25 u 
10 u 
25U 
10 u 
10 u 
10 u 
25 u 
IO u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
IO u 
25 u 
25 u 
10 u 
10 u 
10 u 
25U 
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 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
2s u 
10 u 
10 u 
10 u 
10 u 
10 U 
25 u 
25 u 
10 u 
10 u 
10 u 
25 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 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 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 
25 u 
IO u 
25 u 
10 u 
10 u 
10 u 
25 u 
IO u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
25 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 
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SITE 6 RAVINE SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Date Srmplcd: 
Lab Id: 

LOCATION OF I’REQUBNCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETECI’ED DETECTED DETECTED DETECTED DETECTION 

Parameter 

PHSTICfDE/pCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHLQR EPOXIDE 
ENDQSULFAN I 
DIELDRIN 
4.4-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’- DDT 
ME’HIOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHA CHLGRDANE 
GAMMACHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB - 1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

VOLATILES 
CHMROME’IHANE 
BROMOME’IHANE 
VINYLCHLGRIDE 
CHLQROETHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,I-DICHLQROETHENE 
l,l-DICHLOROEH-IANE 
1,2-DICHLQROETHENE 
CHLOROFORM 
1,2-DICHLQROE’IHANE 
2-BUTANONE 

‘I 

I 

Ultit.9 

UG/L 
UGiL 
UGK. 
UG/L 
UGiL 
UGR. 
UGL 
UG/L 
UGiL 
UG/‘L 
tJG/Ja 
UGR. 
UG/L 
UGR. 
van 
uon 
UG/L 
l.JGjL 
UGR. 
UGn 
uon 
UGIL 
UG/L 
uon 
UG/L 
UC/L 
UGR. 
UG/L 

UC/L 
UGR. 
uon 
UGR. 
UG/L 
UGn 
ucn 
UGn 
UGR. 
UG/L 
UG/L 
UGR. 
UG/L 

0.05 u 
0.05 LJ 
0.05 u 
0.05 ZJ 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 IJ 
0.1 LJ 

0.0s u 
0.05 u 

5u 
1u 
2 U 
1u 
1u 
1 LJ 
1 LJ 
1u 

IO u 10 u ND 
10 u 10 u ND 
10 u 10 u ND 
10 u 10 u ND 

10 u 10 u ND 
10 u 10 u 140 
10 u 10 u ND 
10 u 10 u ND 
10 u 10 u ND 
10 u 10 u ND 
10 u 10 u ND 
10 u 10 U’ ND 
10 'CJ 10 u ND 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

SU 
1u 
2u 
1u 
1u 
1u 
1u 
1u 

‘for6 

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 O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND ‘J/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND 016 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 
ND O/6 

ND 
ND 
ND 
ND 
ND 
140 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

O/6 
O/6 
O/6 
O/6 
O/6 

6-RVS-SW-06 l/6 
O/6 
O/6 
O/6 
O/6 
O/6 
O/6 
O/6 
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SITE 6 RAVINESURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CI’O-0133 
MCB CAMP LEIEUNE, NOR’IH CAROLINA 

ORGANICS 

SRI+ No: 
Depth: 

Date Sampled: 
lab Id: 

MINIMUM MAXIMUM MINIMUM 
NONDETECTED NONDETKTED DETECTED --.- 

VOLATILES Conk 
l,l,l-TRICHLOROE’HIANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHMROPROPANE 
CIS-I3-DICHMROPROPENE 
TRICHMROETHENE 
DIBROMOCHIDROME’IHANE 
1,1,2-TRICHfaOROETHAI’JE 
BENZENE 
TRANS- 1,3 -DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLDROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENB 
STYRBNE 
TOTALXYLENES 

SEMIVOLATILES 
PHENOL 
BIS(?-CIILOROETHYL) ETHER 
2-CHLDROPHENOL 
If-DICHLGROBENZENE 
1.4-DICHLOROBENZENE 
1,2-DICHLOROEENZENE 
2-METHYLPHENOL 
23’-OXYBIS (1 -CHLGROPROPANE) 
4-METHYLPHBNOL 
N-NI’IROSODI-N-PROPYMINE 
HEXACHLGROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’IHYLPHENOL 
BIS(2dHLGROETHOXY) ME’IHANE 
2,4-DICHLOROPHBNOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLORANILINE 
HEXACHLOROBU’IADIBNE 

CJnits 

lJG/L 
UGIL 
UG/L 
UGiL 
UC/L 
UGIL 
UGR. 
UGK. 
UG/L 
VGA. 
UG/L 
UG/L 
UGiL 
UG/L 
UGR. 
UGtL 
IJGiL 
UGtL 
UG/L 
UG/L 

UGiL 

UG/L 
1JGiL 
UG/L 
UG/L 
UGiL 
UG/L 
UGiL 
UC/L 
UGR. 
ZJG/L 
UC/L 
UG/L 
lJG/L 
UG/L 
UG/L 
CJG/L 
lJG/L 
UGR. 
UG/L 
UGIL 

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 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 
10 u 10 u 
10 u 10 u 
10 u 10 u 
10 ZJ 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 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

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 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MCATION OF FREQUENCY 
MAXIMUM MAXIMUM OP 
DETECTED DETECTED DETECTION 

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 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

016 
016 
O/6 
O/6 
O/6 
016 
O/6 
O/6 
O/6 
O/6 
O/6 
016 
O/6 
016 
O/6 
O/6 
O/6 
O/6 
O/6 
016 

016 
O/6 
O/6 
O/6 
016 
016 
016 
O/6 
O/6 
O/6 
O/6 
O/6 
016 
016 
O/6 
016 
O/6 
016 
O/6 
O/6 
O/6 
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SITE 6 RAVINE SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMBDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNII, NORTH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Dnte Sampled: 
Lab Id: 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETWED DETECTED DETECTED DETECTED DETECTION 
Parrmeter Units 

SEMIVOLATILES Cont. 
4-CHLQRO-3-MEIHYI.PHENOL 
Z-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4.6-TRICHLOROPHENOL 
2,4,S-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIE’IHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4.6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLQROBENZENE 
PENTACHLOROPHENOL 
PHENAN’IHRENE 
AN’IHRACENE 
DI-N-BUTYL PH’IHALATE 
FLUORAN’H-IENB 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHMROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHAIATE 
BENZO(B)FLUORAN’IHENE 
BENZO(K)FLUORANlHENE 
BENZO(A)PYRENE 
INDENO(l,Z,S-CD) PYRENE 

DIBENZ(A,H)ANTHRACENE 
BENZO(GH,I)PERYLENE 

UGn. 
UGlL 

10 u 
10 u 
10 u 
10 u 

10 u ND ND O/6 
10 u ND ND O/6 
10 u ND ND 016 
10 u ND ND O/6 UGh 

UG/L 
UG/I. 
UGIL 
UGR. 
UG/L 
UG/L 
UGIL 
UG/L 
UC/L 
UG/L 

25 u 
10 u 

25 u 
10 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

O/6 
016 
O/6 
016 
O/6 
016 
Of6 
016 
O/6 
016 
016 
016 
016 
016 
016 
O/6 
016 
O/6 
016 
016 
016 
016 
016 
O/6 
016 
016 
O/6 
016 
016 
Of6 
016 
016 
016 
O/6 
016 
O/6 
016 
016 
016 

2s u 
10 u 

25 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 u 
25 u 
10 u 
10 u 

10 u 
10 u 
2s u 
10 u 
25 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 IJ 
25 u 
10 u 
10 u 
10 U 
25 u 
10 u 
10 U 
10 u 
10 u 
RI 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 

UG/L 
UGIL 

ND 
ND 
ND 
ND 
ND 
ND 

UfflL 
UG/L 

10 u 
10 u 

ND 
ND 
ND 
ND 
ND 
ND 

UG/L 
UGR. 

10 u 
2s u 
2s u 
10 u 
10 u 
10 u 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 

lJG/L 
UGIL 
UG/L 
UG/L 
UGR. 
UG/L 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

UGh 
UGR 
UG/L 
UG/L 
UGR. 
UG/L 

10 u ND ND 
10 u ND ND 

UG/L 
UC/L 
UC/L 
UG/L 
UGR. 
UG/L 
UG/‘L 
UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

UGIL 
UG/L 
UGiL 

ND ND 
ND ND 
ND ND 

‘i 6nwvor.wkl 
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SITE 6 RAVINE SURFACE WATER 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESIIGATION C-IO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

‘IOTALMETALS 

Sample No: 6-RV2-SW-06 6-RV3-SW-06 6-RV5-SW-06 
Depth: IVA NIA I+PA 

Date Sampled: 8125’92 8124’92 8/2!%‘92 

Parnmeter 
La-h Id: 00439- 14 00437-06 00439- 16 

Units 

ALUMINUM 
ANITMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LW 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

UGL 
UG/L 
UG/L 
UC/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGiL 
UGiL 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 

613 
49 u 
2.2 B 
91 B 

1u 
3.7 JB 

8U 
6U 
9 JB 

10 u 
733 
6.1 

7100 
319 
0.2 u 
17 u 

2910 B 
5 UJ 

10 u 
6480 

2 UJ 
5u 

452 

119 B 
14 u 
3u 

79.1 B 
0.3 u 
1.9 u 

79900 
3.6 U 

2u 
4.7 B 
10 u 

127 J 
1.9 B 

4650 B 
38.6 J 
0.05 u 

7.9 u 
2726 B 

SU 
3.6 B 

4380 JB 
2 UJ 

1.8 U 
113 

148 B 
49 u 

3.5 B 
37.1 JB 

1u 
4.3 JB 

23100 
SU 
6U 
9 JB 

10 u 
641 
4.8 

1200 B 
597 
0.2 u 
17 u 

1620 B 
5u 

10 u 
2860 JB 

2 UJ 
SU 

374 

6-RV6-SW-06 6-RV7-SW-06 
IVA WA 

8125’92 8125’92 
00439- 17 00437- 15 

612 
49 u 

2u 
39.5 JB 

1u 
3u 

197Qo 
5.7 u 

6U 
5.7 JB 
10 u 

827 
8 

1930 B 
204 
0.2 u 
17 u 

393 B 
SU 

67.6 
5920 

2 UJ 
5u 

495 

219 
14 u 
3u 

49.6 B 
0.3 u 
1.9 u 

12300 
6.5 B 

2u 
15 B 
10 u 

1910 
2.8 B 

2989 B 
267 

0.04 u 
7.9 u 

607 B 
su 
2u 

8260 
2u 

1.8 U 
248 

6-RVS-SW-06 
N!A 

8125’92 
00437- I8 

487 
14 u 

10.5 
56.9 B 
03 u 
1.9 u 

15800 
4.2 B 
23 B 
7.2 B 
10 u 

9600 
12.2 
1790 B 

253 
0.04 u 

1.9 u 
844 B 

5 UJ 
2.9 B 

8960 
2 UJ 

6.2 B 
72.7 

Page 1 of 2 6rvtin.wkl 



SITE 6 RAVINE SURPACE WATER 
DATA AND FRBQUENCY SUMMARY 

Rl!MBDIAl. INVPXI’lClATIONC!TO-0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

TOTAL METALS 

Sample No: 
Depth: 

Dale Sampled: 
Lab Id: 

LOCATION OF FREQUENCY 
MINIMIJM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDEIECI’ED NONDETECTBD DEIECIED DEI’BCIBD DBTECI’ED DBTBCTION 

Parameter 

ALUMINUM 
AIVITMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMRJM 
COBALT 
COPPER 
CYANIDE 
IRON 
LBAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Units 

UG/L 
UO/L 
VGA. 
UG/L 
UG/‘L 
UGA. 
UG/L 
UGiL 
UG/L 
UGiL 
UGR. 
uon 
uon 
UG/L 
UG/L 
UG/L 
uon 
UG/L 
UGiL 
UGiL 
uon 
uon 
UGlL 
uon 

NA NA 
14 IJ 49 u 
2u 3u 

NA NA 
0.3 u IU 
1.9 u 3u 

NA NA 
3.6 U 8U 

2u 6U 
NA NA 

10 u 10 u 
NA NA 
NA NA 
NA NA 
NA NA 
0.04 u 0.2 u 

1.9 u 17 u 
NA NA 

5 UJ 5 UJ 
2u 10 u 

NA NA 
2 UJ 2 UJ 

1.8 U 5u 
NA NA 

119 B 
ND 
2.2 B 

37.1 JB 
ND 
3.7 JB 

12300 
4.2 B 
2.3 B 
4.7 B 

ND 
127 J 
1.9 B 

1200 B 
38.6 J 
ND 
ND 
393 B 
ND 
2.9 B 

2860 JB 
ND 
6.2 B 

72.7 

613 
ND 
10.5 

91 B 
ND 
4.3 JB 

102ooo 
6.5 B 
2.3 B 

9 JB 
ND 

9600 
12.2 

7100 
597 
ND 
ND 

2910 B 
ND 
67.6 
8960 
ND 
6.2 B 

49.5 

6-RV2-SW-66 

6-RV8-SW-06 
6-RV2-SW-06 

6-RV5-SW-06 
6- RV2-SW-06 
6-RV7-SW-06 
6-RVS-SW-06 
6-RVS-SW-06 

6- RVtl-SW-06 
6- RV8-SW-66 
6-RV2-SW-06 
6- RVS-SW-06 

6- RV2-SW-06 

6-RV6-SW-06 
6-RV8-SW-06 

6- RV8-SW-06 
6-RV6-SW-06 

616 
o/6 
316 
616 
O/6 
2J6 
616 
2J6 
l/6 
616 
016 
616 
616 
616 
616 
016 
O/6 
616 
O/6 
316 
616 
016 
tJ6 
616 

i i 6avswin.wkl 



APPENDIX E 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 6-WCOI-SD-96B 6-WCfJl-SD-612D 6-WC02-SD-06B 6-WC02-SD-612B 6-WC63-SD-06B 6-WC93-SD-96M 
Depth: N/A N/A NIA N/A N/A NIA 

Date Sampled: 8l30192 8/30/92 8126192 8/26&I 8l2.6192 8l26192 
Lab Id: 00164-22 00464-N 99445-03 00445-W 0044sOS 0044546 

Units 

PESTICIDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DBLTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4.-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENWSULF’AN SULFATE 
4,4’-DDT 
ME’IHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDBHYDE 
ALPHA CHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1266 

VOLATILES 
CHMROMETHANE 
BROMOME’fHANE 
VINYLCHLORIDE 
CHLOROETHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLQROE’IHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROE’IHENE 
CHLOROFORM 
1,2-DICHLOROElHANE 
2-BUTANONE 

UG/KG 2.4 UJ 
UC/KG 2.4 UJ 
UG/KG 2.4 UJ 
UG/KG 2A UJ 
UG/KG 2.4 UJ 
UGiKG 2.4 UJ 
UGiKG 2.4 UJ 
UGIKG 2.4 UJ 
UGiKG 4.6 UJ 
UG/Ko 4.6 UJ 
UGIKG 4.6 UJ 
UG/KG 4.6 UJ 
UG/KG 4.6 UJ 
UGIKG 4.6 UJ 
UGiKG 4.6 UJ 
UG/KG 24 UJ 
UG/KG 4.6 UJ 
UGiKG 4.6 UJ 
UG/KG 2.4 UJ 
UG/KG 2.4 UJ 
UGiKG 240 UJ 
UG/KG 46 UJ 
UG/KG 93 UJ 
UGiKG 46 t.JJ 
UGRfG 46 UJ 
UGlffG 46 UJ 
UGIKG 46 UJ 
UGIKG 46 UJ 

UGIKG 
UGtKG 
UGtKG 
UG/KG 
UGtKG 
UGiKG 
UGtKG 
UG/KG 
UG/KG 
UG/KG 
UGtKG 
UGIKG 
U&KG 

16 U 
16 U 
16 U 
16 U 
16 U 
26 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.5 UJ 
2.S UJ 
2.5 UJ 
2.5 IJJ 
4.8 J 
7.6 IJJ 
4.8 UJ 
4.8 US 
16 J 

4.8 UJ 
4.8 UJ 
25 UJ 

4.8 UJ 
4.8 UJ 
2.5 IN 
25 UJ 

250 UJ 
48 UJ 
98 UJ 
48 UJ 
48 UJ 
48 UJ 
48 UJ 
48 UJ 

16 U 
16 IJ 
16 U 
16 U 
16 U 
16 UJ 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 II 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
24U 

4.6 U 
4.6 U 
2.4 U 
2.4 U 
240 u 
46 U 
93 u 
46 IJ 
46 U 
46 U 
46 U 
46 U 

21 u 
21 u 
21 u 
21 u 
21 u 

320 J 
21 u 
21 u 
21 UJ 
21 u 
21 u 
21 u 
21 J 

2.s u 
2.5 u 
2.5 u 
2.5 u 
2.5 u 
2.5 u 
2.5 u 
2.5 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
2s u 

4.9 u 
4.9 u 
2.5 u 
2.5 u 
250 u 
49 u 

loo u 
49 u 
49 u 
49 u 
49 u 
49 u 

14 u 
14 u 
14 u 
14 u 
14 u 
95 J 
14 u 
14 u 
14 UJ 
14 u 
14 u 
14 u 
14 u 

1s u 
1s u 
1s u 
1s u 
1s u 
IS u 
1s u 
1s u 
39U 3 
30 u 
30 u 
30 u 
30 IJ 
30 u 
30 u 

150 u 
30 u 
30 u 
1s u 
1s u 

1399 u 
396 u 
699U 
300 u 
399 u 
300 u 
399 u 
399 u 

1999 u 
1900 u 
1909 ZJ 
19Ml tJ 
1909 u 
8400J 
1900 u 
1999U 
19WI.J 
1900 u 
1969u 
1909 u 
4209 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
23 U 
23 U 
23 U 
23 U 
23 U 
23 U 
23 u 

120 u 
23 U 
23 U 
12 u 
12 u 

1290 u 
230 U 
460 u 
230 U 
230 U 
230 U 
230 U 
230 U 

120 u 
120 u 
120 u 
120 u 
120 u 
470 UJ 
120 u 
120 u 
120 UJ 
120 u 
120 u 
120 u 
120 u 
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SITE 6 WALLACE CREEK SEDIMBNT 
DATA AND FREQUENCY SUMMARY 

REMEDIALINVESTIGATIONCTO-0133 
MCB CAMP LEilBUNB, NORTH CAROLINA 

ORGANICS 

Sample No: 6-WCOI-SD-06B 6-WCQl-SD-612D Q-WCO2-SD-06B 6-WC02-SD-612B 6-WCO3-SD-06B 6-WCU3-SD-WM 
Depth: N/A N/A N/A N/A NIA NtA 

Date Sampled: 8/30/92 8130192 8l26i92 8l26l92 8/26/92 8/26/92 

Parameter 
Lai Id: 00464-22 00464-N 00445-03 00445-W 0044%05 0044546 

Units 

VOLATILBS Cont. 
l,l.l-TRICHLOROE’IHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLGROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLGROETHENE 
DIBROMOCHU)ROMETHANE 
1,1.2-TRIC3iLOROBTHANB 
BENZENE 
TRANS-1,3-DICHLGROPROPENE 
BROMOPORM 
4-METHYL-2-PENTANONE 
2-HEXANONB 
TETRACHLGROETHENE 
1,1,2,2-TETRACHLGROETHANB 
TOLUENE 
CHLOROEENZENE 
ETHYLBENZENE 
STYRENE 
TOTALXYLENBS 

SEMIVOLATILES 
PHENOL 
BIS(?-MLOROETHYL) ETHER 
I-CHLOROPHENOL 
I$-DICHLGROBENZENE 
1,4-DICHLGROBENZENE 
1,2-DICHLGROBENZBNE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(P-CHLOROETHOXY) METHANE 
2,4-DICHMROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’HDUENE 
4-CHLGRANILINE 
HEXACHLGROBUTADIENE 

UGIKG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
LlGrnO 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 
UGiKG 
UGiKG 
UGIKG 

UGiG 
UG/KG 

UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGIKG 
UGiKG 
UGIKG 
UG/KG 
UGIKG 
UGilCG 
UG/KG 
UGiKG 
UGIKG 
UGlKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 

16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 LJ 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460 U 
460u 
460 U 
460 u 
460 u 
460 U 
460 U 
460 U 
46Ou 
460 U 
460 U 
460u 
460 I.1 

460 U 

16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

499 u 
499 u 
496 u 
496 u 
496 u 
490 u 
496 u 
496 UJ 
490 u 
490 u 
490u 
499 u 
490 u 
490 u 
496 u 
490 u 
496 u 
496 u 
490u 
490u 
490 u 

21 u 
21 u 
21 u 
21 u 
21 u 
23 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
70 

460 u 
460 U 
460 U 
460 U 
460u 
460 U 
460 U 
460 U 
460 U 
460 U 
460u 
460u 
460u 
460 U 
460 u 
460 U 
460u 
460u 
460u 
460u 
460 U 

14 u 
14 u 
14 u 
14 u 
14 u 
7J 

14 u 
14 u 
14 u 
14 LJ 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
26 

490 u 
499 u 
490 u 
490 u 
496 u 
490 u 
490 tJ 
490u 
490 u 
490u 
490u 
490u 
490u 
490u 
490u 
490u 
490u 
490u 
490u 
490u 
490u 

199ou 
lwo u 
1906 u 
19OOU 
1906U 
1906U 
19OOU 
196OU 
199ou 
19oSu 
19OOU 
1966u 
BJOOU 
196ou 
19tmu 
19ooU 
19tnlu 
1906u 
1909U 
1900 u 

990U 
999U 
996 u 
996U 
990U 
990u 
996U 
99OU 
990U 
990U 
99SU 
990U 
996U 
990U 
999U 
990U 
990 u 
990U 
996U 
990U 
990U 

120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 u 
120 J 

450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND PRBQUENCY SUMMARY 

REMEDIAL INVESTIGATION CM-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sampla No: 6-WCOl-SD-66B 6-WCOl-SD-612D 6-WCQ2-SD-06B 6-WCQ2-SD-612B 6-WC03-SD-06B 6-WCOJ-SD-&M 
DCpth: NIA N/A NIA NIA NIA NIA 

Date Sampled: Snot92 s/30/92 8/26/92 8t26wL 8126192 8l26l92 
Lab Id: 89464-22 00464-24 8044%03 00445-04 00445-0s 00445-W 

Units 

SEMfVOLATfLES Cont. 
4-CHLQRO-3-MEJHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLGROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,S-TRIMLOROPHENOL 
I-CHfQRONAPHTHALENE 
I-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
J-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PH’IHAf.ATE 
4-CHLQROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4.6-DfNITRO-2-MJ2THYLPHENOL 
N-NI’IRISODIPHENYL4MINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENAN’HIRENE 
ANTHRACENE 
DI-N-BU’IYLPHTHALATE 
FLLJORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHAIATE 
3.3 - DICHLOROBENZIDINE 
BENZO(A)AN’fHRACENE 
CHRYSENE 
BIS(2-E’fHY~EXYL)PHTHALATE 
DI-N-GCTYLPHTHALATE 
BENZO(B)FLUORAN’IHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(f,2.3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

UC/KG 468 u 
UG/KG 468 u 
UG/KG 468 u 
UGIKG 468 u 
UG/KG 1108 u 
UGiKG 468 u 
UG/KG 1108 u 
UGIKG 468 u 
UG/Ko 460 u 
UG/KG 468 LJ 
UG/KG 1108 u 
UGIKG 468 u 
UG/KG 1100 u 
UG/KG 1108 u 
UGIKG 468 u 
UGIKG 469 u 
UGiKG 460 U 
UG/KG 468 u 
UG/KG 469 u 
UGIKG 1189 u 
UGiKG 1188 u 
UG/KG 468 u 
UGIKG 468 u 
UGIKG 460 u 
UG/KG 1188 u 
UGKG 468 u 
UG/KG 460 U 
UGIKG 460 U 
tJG/KG 460 U 
UG/KG 460 u 
UG/KG 468 u 
UG/KG 468 u 
LJG/KG 468 LJ 
UGIKG 460 U 
UGIKG 468 u 
UG/KG 468 u 
UG/KG 468 LJJ 
UG/KG 469 UJ 
UGIKG 460 UJ 
UGiKG 468 LJJ 
UG/KG 468 UJ 
UG/KG 469 UJ 
UGiKG 468 UJ 

498 u 
498 u 
498 u 
498 u 

1289 u 
498 u 

1288 u 
490 u 
498 u 
498 u 

1280 u 
490 u 

1289 u 
1200 UJ 
498 u 
490 u 
499 u 
498 u 
490 u 

1288 u 
1299 u 
498 u 
498 u 
498 UJ 

1288 u 
499 u 
498 u 
498 u 
498 u 
498 u 
496 u 
499 u 
498 u 
490 u 
499 u 
498 u 
490 u 
498 u 
490 u 

63 J 
498 UJ 
490 UJ 
498 UJ 

460 U 
468 u 
468 u 
460U 

1188 u 
460 U 

1188 u 
468 u 
466 u 
468 u 

1188 u 
460 u 

1198 u 
1188 u 
468 u 
469 u 
468 u 
468 u 
460 U 

1188 u 
1188 u 
460 U 
469 u 
460 U 

1180 u 
460 U 
460 tJ 
468 u 
460 U 
460 U 
460 U 
460 U 
468 u 
466 u 
468 u 
469 u 
468 u 
460 U 
469 u 
460 U 
468 u 
468 u 
468 u 

490 u 
498 u 
498 u 
498 u 

1208 u 
490 u 

1208 u 
498 u 
499 u 
498 u 

1288 u 
498 u 

1298 u 
12wu 
498 u 
498 u 
499 u 
498 u 
498 u 

12w u 
1208 u 
498 u 
498 u 
498 u 

1208 u 
498 u 
490 u 
498 u 
499 tJ 
490 u 
498 UJ 
498 UJ 
498 UJ 
496 UJ 
498 UJ 
498 UJ 
498 UJ 
498 UJ 
498 UJ 
498 us 
498 UJ 
490 UJ 
498 UJ 

990U 
998U 
990U 
990U 

24wu 
999U 

2409U 
990U 
990U 
99tlU 

24wu 
998U 

2408U 
2400U 

998U 
998 u 
990U 
990U 
990 u 

2488 U 
2408t.l 

990U 
990U 
998 u 

2400U 
999U 
998U 
99tlU 
998 u 
998U 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 LJJ 
990 UJ 
990 UJ 

450 UR 
450 UR 
4so UR 
450 UR 

1108 UR 
450 UR 

1180 UR 
4S0 UR 
450 UR 
450 UR 

1100 UR 
450 UR 

1108 UR 
1100 UR 
450 UR 
450 UR 
450 UR 
4so UR 
450 UR 

1100 UR 
1100 UR 
450 UR 
430 UR 
450 UR 

1188 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 

1200 UR 
450 UR 
450 UR 
450 UR 
450 UR 
450 UR 
430 UR 
450 UR 
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SlTE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNB, NORlH CAROLINA 

ORGANICS 

Snmpla No: 6-WC03-SD-612B 
Depth: N/A 

Date Sampled: al26192 

6-WCU4-SD-06B 6-Wcxkt-SD-06M 6-WCr)4-SD-612B 6-WCOS-SD-t&B 6-WCQS-SD-96M 
N/A N/A N/A NIA N/A 

8l26i92 MW92 8l26l92 mm2 8Ml92 

Pttt6meter 
Lai Id: 0044547 Ow5-08 00445-09 00445-10 00445-11 00445-13 

Unit.5 

PESTIClDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHMR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4*-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
MElHOXYCHLOR 
ENDRIN KETONE 
ENDRINALDEHYDE 
ALPHACHLORDANE 
GAMMA CHLORDANE 
TOXAPHENfi 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

VOLATILE3 
CHLOROME’IHANE 
BROMOMETHANE 
VINYLCHLORIDE 
CHLOROEIHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
I,l-DICHLOROE’IHENE 
l,l-DICHLOROE’IHANE 
l,2-DICHLOROE’IHENE 
CHLGROFORM 
1,2-DICHLOROE’IHANE 
2-BUTANONE 

UG/KG 
UG/XG 
UG/KG 
UGtKG 
UG/lCG 
UG/XG 
UC/KG 
UGiKG 
UG/KG 
UG/KG 
UGIKG 
UG/XG 
UG/‘KG 
UG/KG 
UGn<o 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGtKG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UG/KG 

UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

4.7 u 
4.7 u 
4.7 u 
4.1 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
9.2 U 
9.2 U 
9.2 U 
9.2 U 
9.2 U 
9.2 LJ 
9.2 U 
41 u 

9.2 U 
9.2 U 
4.7 u 
4.7 u 

470 u 
92 U 

199 u 
92 U 
92 U 
92 U 
92 U 
92 U 

2200 u 
2200 u 
2200 u 
2200 u 

910 1 
lStM0 J 

2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 

24U 
24U 
24U 
24u 
24u 
24U 
24U 
24U 
47 u 
41 u 
47 u 
47 u 
47 u 
47 u 
47 u 

240 u 
47 u 
47 u 
24U 
24U 

2499U 
470 u 
940 u 
470 u 
470 u 
470 u 
470 u 
470 u 

19 u 
19 u 
19 u 
19 u 
19 u 

180 3 
19 u 
19 UJ 
19 u 
19 u 
19 u 
19 u 
19 u 

6.5 U 
6.5 U 
6.5 u 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.S U 
13 u 
13 u 
13 u 

13 u 
13 u 
13 u 
13 u 
65 U 
13 u 
13 u 

6.5 U 
6.5 U 

650 U 
130 u 
260 u 
130 u 
130 u 
130 u 
130 u 
760 

17 u 
17 u 
17 u 
17 u 
17 u 
54 UJ 
17 u 
17 UJ 
17 u 
17 u 
17 u 
17 u 
17 u 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
24U 

4.6 U 
4.6 U 
2.4 U 
2.4 U 
240 u 
46 U 
93 u 
46 U 
46 U 
46 U 
46 U 
46 U 

19 u 
19 u 
19 u 
19 u 
19 u 

160 J 
19 u 
19 UJ 
19 u 
19 u 
19 u 
19 u 
19 u 

2.5 u 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
25 U 

4.9 u 
4.9 u 
2.5 U 
2.5 U 

250 U 
49 u 

109 u 
49 u 
49 u 
49 u 
49 u 
49 u 

16 U 
16 U 
16 U 
16 U 
16 U 
25 UJ 
16 U 
16 UJ 
16 U 
16 U 
16 U 
16 U 
16 U 

5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
5.6 UJ 
-11 UJ 
11 us 
11 UJ 
11 UJ 
11 UJ 
11 UJ 
11 UJ 
56 UJ 
11 UJ 
11 UJ 

5.6 UJ 
5.6 UJ 

560 UJ 
110 UJ 
220 UJ 
110 UJ 
110 UJ 
110 UJ 
110 UJ 
330 J 

16 U 
16 U 
16 U 
16 U 
16 U 

110 UJ 
16 U 
16 U 
16 U 
I6 U 
16 U 
16 U 
16 U 
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SITE 6 WALfACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE. NORTH CAROLINA 

ORGANICS 

Sample No: 6-WC03-SD-612B 6-WC++SD-06B 6-WC%&SD-WM 6-WC@&SD-612B 6-WCOS-SD-(MB 6-WCOS-SD-06M 
Depth: N/A N/A N/A NIA N/A 

Date Sampled: 
N/A 

Mm2 W26l92 al26192 tJl26l92 8l27192 
I.nb Id: 

a/27/92 
WW-07 WW-08 0044549 00445-10 00445-11 ows-13 

lltlits 

VOLATlLES Cont. 
l.l.l-TRICHLOROE’fHANE 
CARBON TETRACHMRIDE 
BROMODRHLGROMETHANE 
1,2-DICHLQROPROPANB 
CIS-f,3-DICHLGROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLGROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-13-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONB 
TETRACHLGROETHENE 
1.1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
E’IHYLBENZENE 
STYRENE 
TOTALXYLENES 

SEMIVOLATILES 
PHENOL 
BIS(2-CHLOROETHYL) ETHER 
2-CHLGROPHENOL 
1,3-DICHLGROBENZENE 
1,4-DICHLGROBENZENE 
1,2-DICHLGROBENZENE 
I-ME’IHYLPHBNOL 
2,2’-OXYBIS (1 -CHLOROPROPANEJ 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLGROETHANE 
NITROBENZBNE 
ISOPHORONE 

2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY) ME’HiANE 
2,4-DICHLGROPHENOL 
1.2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLORANILINE 
HEXACHLOROBUTADIENE 

~JGIKG 
UGlKG 
UGIKG 
UGiKG 
UGtKG 
UGIKG 
UGIKG 
UGIKG 
UGtKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UC/KG 
UG/?CG 
UGIXG 
UG/KG 
UGIKG 
UGIKG 

UG/KG 
UGIXG 
UG/KG 
UG/KG 
UGiKG 
UGiKG 
UG/KG 
UG/KG 
UGIKG 
UGIKG 
UGiKG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UC/KG 
UG/KG 
UGIKG 
UG/KG 
UGKG 

UG/KG 

2200 u 
2200 u 
2200 u 
22oou 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 

910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 

19 u 
19 u 
19 u 
19 u 
19 UJ 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 

470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 

470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 

17 LJ 
17 u 
17 u 
17 u 
17 UJ 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 

17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 ZJ 
17 u 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 LJ 
420 U 
420 U 
420 LJ 

19 u 
19 u 
19 u 
19 u 
19 UJ 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 

460 u 
460 u 
460 u 
460 u 
460 U 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460U 
460 u 
460 u 
460 u 
460 u 

460 u 

16 U 
16 U 
16 U 
16 U 
16 UJ 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 ZJ 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 
490 u 

16 U 
16 UJ 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

120 J 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1160 u 
1100 u 
1100 u 
1100 u 
llotl u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LEIEUNB, NORTH CAROLINA 

ORGANICS 

Sample No: 6-WCO3-SD-6121~ 6-WCM-SD-06B 6-WCQ4-SD-Q6M 6-WCQ4-SD-612l3 6-WCOS-SD-&X3 6-WCnS-SD-06M 
Depth: N/A N/A NIA N/A N/A NIA 

Date Sampled: 8126192 8l26192 B/26/92 B/26/92 8/27/92 8m92 
hb Id: 0044547 00145-08 00445-09 00445-10 00445-11 00443-13 

Parameter 

SEMlVOLATILES Cont. 
4-CHLQRO-3-MEHENOL 
I-ME’IHYLNAPHTHALBNE 
HEXACHLQROCYCLQPENTADBINE 
2,4,6-TRICHLOROPHENOL 
~,~.SITRICHLOROPHENOL 
2-CHMRONAPHTHALBNE 
2-NITROANILINE 
DIMEHIYL PHTHALATE 
ACENAPHTHYLBNE 
2,6-DINITROTOLUENE 
3-NITROANILINB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIE’IHYL PHTHALATE 
4-CHLGROPHENYLPHENYLE-IHER 
FLUORENE 
4-NITROANILINE 
4.6-DINITRO-2-METHYLPHENOL 
N-NI’IRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYL E’IHER 
HEXACHLOROBENZENE 
PENTACHIGROPHENOL 
PHENAN’IHRENE 
AN’IHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANlHENE 
CARBAZOLE 
PYRENE 
BfJTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-EHIYLHEXYL)PH’E 
DI-N-OCIYLPHTHALATE 
BENZO(B)BLUORANlHENE 
BENZO(KFLI.JORAN’IHENE 
BENZO(AjPYREf’IB 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,l)PERYLENE 

Unit.5 

UG/KG 
UG/KG 
UGIKG 
UC/KG 
UGiKG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGIKG 
UC/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGtKG 
UGIKG 
UGIKG 
IJGKG 
UGiKG 
UGiKG 
UG/KG 
UGIKG 
UGIKG 
UG/KG 
UG/KG 
‘CIGIKG 
UG/Ko 
UGtKG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
IJG/KG 
IJGKG 
UGlKG 
UGlKG 
UGIKG 
l.JG/KG 
UGn<G 
UGIKG 
UG/KG 
UG/KG 

910 u 
910 u 
910 u 
910 u 

2200 u 
910 u 

2200 u 
910 u 
910 u 
910 u 

2200 u 
910 U 

2209 u 
2200 u 

910 u 
910 u 
910 u 
910 u 
910 u 

2200 u 
2206 u 
910 u 
910 u 
910 u 

2200 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 U 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 u 
910 U 
910 U 
910 u 
910 u 

470 UR 
470 UR 
470 UR 
470 UR 

1199 UR 
470 UR 

1100 UR 
470 UR 
470 UR 
470 UR 

llCt9 UR 
470 UR 

1100 UR 
1100 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 

1100 UR 
1100 UR 
470 UR 
470 UR 
470 UR 

IlOO UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
200J 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 
470 UR 

420u 
420 U 
420 U 
420 U 

1609U 
420 U 

1Wou 
420 U 
420 U 
420 U 

1099 u 
420 U 

1090 u 
1000 u 
420 U 
420 U 
420 U 
420 U 
420 U 

1000 u 
loo0 u 
420 U 
420 U 
420 U 

1ooou 
420 U 
420 U 
420 U 
420 U 
420 U 
420 UJ 
420 UJ 
420 UJ 
420 ZJJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 
420 UJ 

4600 
460u 
460u 
460u 

1199 u 
460u 

1100 u 
460u 
460u 
460u 

1100 u 
460u 

1100 u 
1109 u 
460u 
460u 
460u 
460u 
460u 

1109 u 
1loa u 
460u 
460u 
460u 

1100 u 
460u 
460u 
460u 
460u 
460u 
460u 
460U 
460u 
460u 
460u 
460u 
460u 
4600 
460 CJ 
460u 
460U 
460u 
460u 

490 u 
490u 
490u 
490 u 

1200 u 
490 u 

1200 u 
490 u 
490 u 
490u 

1200 u 
490u 

1200 u 
1200 u 
490 u 
490u 
490 u 
490 u 
490 u 

1200 u 
1200 u 
490 u 
490 u 
490 UJ 

1200 u 
490 u 
490 u 
490 u 
490u 
490 u 
490 u 
490 u 
490u 
490u 
490 u 
490u 
490 u 
490 u 
490 u 
850 J 
490 UJ 
490 UJ 
490 UJ 

1199 u 
1100 u 
1100 u 
1100 u 
26OOu 
1100 u 
26OOu 
1100 u 
1100 u 
1100 u 
26OOu 
1100 u 
26OOu 
26OOu 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
2600u 
26OOU 
IIW u 
1100 u 
1100 UJ 
2600u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1lW u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 UJ 
1100 UJ 
1100 UJ 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-WCOS-SD-612B 
Depth: N/A 

Date Sampled: 8l27l92 
Lnb Id: 00443-14 

6-WC&%SD-06B 
N/A 

g/23/92 
00429-01 

6-WC%-SD-06M 
N/A 

a/23/92 
09429-02 

6-WC%-SD-612B 
N/A 

at23192 
09429-03 

6-WCO+SD-612M 
N/A 

at23192 
09429-94 

6-WCQ7-SD-06B 
N/A 

M3192 
00129-97 

Parameter 

PESTICIDEiPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHU)R EPOXIDE 
ENDGSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDGSULFAN II 
4,4’-DDD 
ENDOSULF’AN SULFATE 
4,4’-DDT 
METHOXYCHLGR 
ENDRM KETONE 
ENDRIN ALDEHYDE 
ALPHACHLGRDANE 
GAMMACHMRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

VOLATILES 
CHLOROMETHANE 
BROMOMETHANE 
VINYLCHLGRIDE 
CHLGROE’IHANE 
ME’IHYLENECHMRIDE 
ACETONE 
CARBON DISULFIDE 
l.l-DICHLOROETHENE 
l,l-DICHLGROETHANE 
1,2-DICHLGROE’IHENE 
CHLGROFORM 
1,2-DICHLGROE’IHANE 
2-BUTANONE 

Units 

UG/RG 
UG/XG 
UGiXG 
UGKG 
UG/XG 
UG/XG 
UGiRG 
UGlKG 
UG/ICG 
UG/XG 
UGIXG 
UG/XG 
UG/ICG 
UGlKG 
UG/XG 
UG/RG 
UGKG 
UG/XG 
UGKG 
UG/XG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UGKG 
UG/KG 
UG/XG 
UG/XG 

UG/ICG 
UG/XG 
UGKG 
UG/XG 
UGKG 
UG/ICG 
UGIXG 
UGIRG 
UGlXff 
UGiXG 
UG/XG 
UGKG 
UGIXG 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
4.7 u 
24U 

4.7 u 
4.7 u 
2.4 U 
2.4 U 
240 u 
47 u 
94U 
47 u 
47 u 
47 u 
47 u 
47 u 

14 u 
14 u 
14 u 
14 u 
14 u 
14 UJ 
14 u 
14 UJ 
14 u 
14 u 
14 u 
14 u 
14 u 

14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
27 UJ 
2s J 
27 UJ 
27 UJ 
80 J 
27 UJ 

200 J 
140 UJ 
27 UJ 
27 US 
14 UJ 
14 UJ 

1400 UJ 
270 UJ 
SSO UJ 
270 UJ 
270 UJ 
270 UJ 
270 UJ 

1300 J 

42 U 
42 U 
42 U 
42 u 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 

3.5 u 
3.3 u 
3.s u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
6.9 U 
6.9 U 
6.9 U 
6.9 U 
6.9 U 
6.9 U 
6.9 U 
3s u 
6.9 U 
6.9 U 
3.3 u 
3.5 u 

350 u 
69 U 

140 u 
69 U 
69 U 
69 U 
69 U 

400J 

21 u 
21 u 
21 u 
21 u 
21 u 

240 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

6.1 UJ 
6.1 UJ 
6.1 UJ 
6.1 UJ 
6.1 UJ 
6.1 UJ 
6.1 UJ 
6.1 UJ 
12 UJ 
16 J 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
61 UJ 
12 UJ 
12 UJ 

6.1 UJ 
6.1 UJ 
610 UJ 
120 UJ 
240 UJ 
120 UJ 
120 UJ 
120 UJ 
120 UJ 
120 UJ 

36 U 
36 U 
36 U 
36 U 
36 U 

220 
36 U 
36 U 
36 U 
36 U 
36 u 
36 U 
36 U 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
7.9 J 
4.1 u 
4.1 u 
4.1 U 
4.1 u 
4.1 u 
21 u 
4.1 u 
4.1 u 
2.1 u 
2.1 u 

210 u 
41 u 
83 u 
41 u 
41 u 
41 u 
41 u 
41 u 

13 u 
13 u 
13 u 
13 u 
13 u 
44I.J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

17 UJ 
17 UJ 
17 UJ 
17 UJ 
17 UJ 
17 UJ 
17 UJ 
17 UJ 
33 UJ 
48 J 
33 UJ 
33 UJ 
33 UJ 
33 UJ 
33 UJ 

170 UJ 
33 UJ 
33 UJ 
17 UJ 
17 UJ 

1700 UJ 
330 UJ 
660 UJ 
330 UJ 
330 UJ 
330 UJ 
330 UJ 
330 UJ 

100 u 
100 u 
100 u 
loo u 
30 J 

160 UJ 
100 IJ 
100 u 
100 u 
31 J 

100 u 
100 u 
100 u 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND PREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Snmple No: 
Depth: 

Date Sampled: 
Lab Id: 

6-WCOS-SD-612B 6-wcfkl-SD-06R 6-wclkl-SD-66M 6-WC%-SD-612B 6-WC%-SD-612M 6-WC97-SD-06B 
NIA N/A NIA N/A NIA NIA 

8n7lv2 8/23/92 8/23/92 8/23/92 8/23/92 S/23/92 
W445-I4 09429-01 00429-02 00429-03 00429-04 00429-07 --- 

Pmamctcr 

VOIATILES Coal. 
l,l,l-TRICHLOROE’IHANE 
CARBON TETRACHLGRIDB 
BROA4ODICHLOROMETHANE 
Id-DICHLGROPROPANE 
CIS-l,3-DICHLGROPROPENE 
TRIMLGROETHENE 
DIBROMOCHLGROMETHANE 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHMROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HBXANONB 
TETRACHIGROETHENE 
L&2,2-TETRACHLGROETHANE 
TOLUENE 
CHLOROBENZENE 
E’IHYLBENZENE 
STYRENB 
TOTALXYLENBS 

SEMIVOLATILES 
PHENOL 
BIS(2--ROETHYL) ETHER 
2-CHLOROPHBNOL 
l,J-DICHLOROBENZENE 
IA-DICHLGROBENZENE 
1,2-DICHLGROBENZENE 

2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’IHYLPHENOL 
BIS(2-CHLGROETHOXY) ME’IHANE 
2,4-DICHLGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLORANILINE 
HEXACHLOROBUTADIENE 

Units 

UG/KG 14 u 
UG/KG 14 u 
UG/KG 14 u 
UGiKG 14 u 
UGlKG 14 UJ 
UGIKG 14 u 
UGIKG 14 u 
UGIKG 14 u 
UG/KG 14 u 
UG/KG 14 IJ 
UG/KG 14 u 
UGIKG 14 U 
UGiKG 14 u 
UGiKG 14 u 
UG/KG 14 u 
UG/KG 41 
UGiKG 14 u 
UGiKG 14 u 
UG/KG 14 u 
UGiKG 14 u 

UGIKG 
UGIKG 
UGiKG 
UGIKG 
UGIKG 
UG/KG 
UGiKG 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
UG/KG 
UGn<G 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 

460 CJJ 
460 UJ 
460 U 
460 u 
460 U 
466 u 
460 U 
466 u 
466 u 
460 UJ 
466 u 
460 u 
460 u 
460 u 
466 u 
460 UJ 
466 11 
466 u 
460 u 
460 u 
460 u 

42 U 

42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 UJ 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 US 
42 U 
42 U 
42 U 
42 U 

196 J 
1460 u 
1400 u 
1466 u 
1400 u 
1400 u 
1400 u 
1460 u 
1400 u 
1469 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 11 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 
1400 u 

21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 UJ 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

SJ 
21 u 
21 u 
21 u 
21 u 

696 U 
690 U 
690 U 
690 U 
696 U 
690 U 
690 U 
696 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
696 U 
696 U 
699 U 
696 U 
690 U 
696 U 

36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 UJ 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 UJ 
36 U 
36 U 
36 U 
36 U 

1260 u 
1266 u 
1200 u 
1200 u 
1200 u 
.12W u 
1200 u 
12W u 
1200 u 
1290 u 
1290 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1260 u 
1266 u 
1200 u 
1200 u 
1200 u 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 UJ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 UJ 
13 u 
13 u 
13 u 
13 u 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

loo u 
loo u 
loo u 
loo u 
169 u 
100 u 
160 u 
106 u 
166 u 
169 u 
199 u 
1w u 
loo u 
loo u 
106 u 
160 u 
loo u 
196 u 
loo u 
169 u 

3209 U 
3266 U 
3200 U 
3200 U 
3200 U 
3260 U 
3209 U 
3200 U 
3266 U 
3266 U 
3200 U 
3200 U 
3290 U 
3200 U 
3200 U 

3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND PRBQUBNCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LEJBVNE NORTH CAROLINA 

ORGANICS 

Snmpla No: 
Depth: 

Data Ssmplcd: 
Lb Id: 

6-WCOS-SD-612B 6-WCM-SD-MB 
NIA NIA 

a/27/92 at23192 
00443-14 00429-01 

6-wcw-SD-06M 
NIA 

S/23/92 
09429-02 

6-WCO6-SD-612U 
NIA 

a/23/92 
00429-03 

6-WCO6-SD-612M 6-WC@?‘-SD-(MB 
N/A NIA 

S/23/92 8t.?3/92 
90429-04 09429-07 

SEMIVOLATILBS Cont. 
4-CHLGRO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCMPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOPVRAN 
2,4-DINITROTGLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINf3 
4,6-DINITRO-2-METHYIJ’HENOL 
N-NITRISODIPHENYIAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLGROBENZENE 
PENTACHLGROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLGXOBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENB 
BIS(2-ElHYLHEXYL)PHTHALATE 
DI-N-GCTYLPHTHALATE 
BENZO(B)FLUORAN’fHENE 
BENZO(K)FLUORAN’IHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACBNB 
BENZO(G,H,I)PERYLENB 

UGtlCG 
UGiXG 
UG/XG 
UGIKG 
Uffn<o 
UG/KG 
ZIG/KG 
UGIKG 
UGlKG 
UGIKG 
UGtKG 
IJG/KG 
UGIKG 
UG/KG 
UGiXG 
UGIKG 
UGIXG 
UGiKG 
LJGIRG 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
ZJG/Ko 
UGiKG 
LJGIKG 
UGIKG 
UG/KG 
LJG/KG 
UGiKG 
UC/KG 
UGKG 
UGRCG 
UG/KG 
LJG/KG 
UGIXG 
UGIKG 
UGiKG 
UG/XG 
VGIKG 
UGIKG 
UGIKG 
UG/KG 

460 u 
460 u 
460 u 
460 u 

1100 u 
460 u 

1100 u 
460 u 
460 u 
460 u 

1100 u 
460 u 

1100 u 
1100 u 
460 U 
460 u 
460 u 
460 u 
460 v 

1100 u 
1100 u 
469 v 
460 v 
460 U 

1100 u 
460 v 
460 U 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 v 
460 u 
460 u 
460 u 
460 u 
460 u 

1600 
460 v 
460 u 
460 v 

1400 v 
1400 u 
1400 v 
1400 u 
3300 u 
1400 u 
3300 u 
1400 u 
1400 u 
1400 u 
3300 VJ 
1400 u 
3300 u 
3300 v 
1400 v 
1400 v 
530 J 

1400 u 
1400 u 
3300 v 
3300 u 
1400 u 
1400 u 
1400 u 
3300 u 
1400 u 
1400 u 
1400 u 

290 J 
1400 UJ 
210 J 

1400 v 
14w u 
1400 u 
1400 v 
1400 u 
1400 v 
1400 u 
1400 v 
1400 u 
1400 u 
1400 u 
1400 u 

690 U 
690 U 
690 V 
690 U 

1709 u 
690 1J 

1700 u 
690 V 
690 V 
690 U 

1700 u 
690 U 

1700 u 
1700 u 
690 U 
690 U 
690 U 
690 U 
690 U 

1700 u 
1700 v 
690 U 
690 U 
690 U 

1700 v 
690 U 
690 U 
690 V 
100 J 
690 U 
200 J 
690 U 
690 U 
690 V 
690 U 
690 V 
690 U 
69QlJ 
690 V 
690 V 
690 V 
690 V 
699 U 
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1200 v 
1200 u 
1200 v 
1200 u 
2800 u 
1200 u 
2800 u 
1200 u 
1200 v 
1200 u 
2800 u 
1200 u 
2aw u 
28wv 
1200 u 
1200 v 
1200 u 
1200 v 
12w u 
2awv 
28Wv 
1200 u 
1200 v 
1200 u 
28Wu 
1200 u 
1200 u 
1200 v 
12w v 
1200 u 
12w u 
12w u 
1200 u 
1200 u 
12w u 
1200 u 
1200 u 
1200 u 
12w v 
1200 u 
1200 u 
1200 u 
1200 u 

420 U 
420 U 
420 U 
420 U 

looov 
420 V 

1ooo u 
420 V 
420 U 
420 U 

IOW VJ 
420 U 

19OOV 
1OOOu 
420 V 
420 V 
420 U 
420 U 
420 U 

IOOOU 
1OOOI.J 
420 V 
420 U 
420 U 

1OOOu 
420 V 
420 V 
420 U 
420 V 
420 UJ 
420 UJ 
420 U 
420 U 
420 U 
420 U 
420 LJ 
420 U 
420 U 
420 U 
420 J.J 
420 U 
420 V 
420 U 

3200 U 
3200 U 
3200 V 
3200 V 
79OOu 
3200 U 
7900u 
3200 U 
3200 u 
3200 U 
79OOu 
3200 U 
79Wu 
79OOu 
3200 U 
3200 U 
3200 U 
3200 U 
3200 U 
7900v 
79oOv 
32W U 
3200 U 
3200 U 
7900u 
3200 U 
3200 V 
3200 U 
3200 U 
3200 U 
3200 V 
920 J 

3200 U 
3200 V 
3200 U 
3250u 
3200 U 
3200 U 
3200 U 
3200 U 
3200 V 
32W V 
3200 V 
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SITE 6 WALLACE CREEK SEDIMBNT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CI’O-0333 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Snmpfc No: 6-WC67-SD-66M 6-WC97-SD-612M 6-WCOB-SD-66B 6-WCOB-SD-06M 6-WC%-SD-612B 6-WCOS-SD-612M 
Deplb: N/A N/A N/A N/A N/A N/A 

Date Sampled: 8l23i92 $113192 8123192 B/23/92 B/23/92 Bl23l92 
hb Id: 00429-08 00429-09 00429-13 00429-15 00429-16 09429-17 

PESTICJDWPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDOSULF’AN I 
DIELDRW 
4.&-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULF’ATE 
4,4’-DDT 
ME’IHOXYCHMR 
ENDRJN KETONE 
ENDRW ALDBHYDE 
ALPHACHLGRDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1260 

VOLATILBS 
CHMROMETHANB 
BROMOME’JHANE 
VINYLCHLORIDE 
CHLGROE’IHANE 
METHYLBNE CIUGRIDE 
ACETONE 
CARBON DISULFJDE 
l,l-DICHLGROETHENE . 
l,l-DICHLOROE’IHANE 
1,2-DICHU>ROI?THENE 
CHLGROFORM 
1,2-DICHLGROElHANE 
2-BUTANONE 

UG/ICG 
UG/XG 
UG/XG 
UG/RG 
UGKG 
UG/XG 
UG/XG 
UGKG 
UGKG 
UG/RG 
UG/RG 
LJG/XG 
UGIRG 
UG/KG 
UG/RG 
UG/KG 
UGKG 
,UG/RG 
UG/RG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UG/KG 
UGKG 
UGiRG 
UG/KG 
UGKG 

UGKG 
UG/ICG 
UGKG 
UGlKG 
UG/KG 
UGIKG 
UG/RG 
UGtKG 
UG/RG 
UG/RG 
UGIRG 
UG/KG 
UG/KG 

13 u 
13 u 
13 u 
13 tJ 
13 u 
13 u 
13 u 
13 u 
26 U 
26 U 
26 LJ 
26 U 
26 U 
26 U 
26 U 

130 u 
26 U 
26 U 
13 u 
13 u 

1390 u 
260u 
520 u 
260u 
260 U 
260u 
260u 

2OOoJ 

1266 u 
1296 u 
1200 u 
1269 u 
1296 u 
1869 U 
1299 u 
1206 u 
1200 u 
1200 u 
1299 u 
1266 u 
1260 u 

4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
8.1 U 
8.1 U 
8.1 U 
8.1 tJ 
67 
8.1 U 

220 J 
42 U 
8.1 u 
8.1 u 
4.2 U 
4.2 U 

420 U 
81 u 

169 u 
81 u 
81 U 
81 U 
81 U 
81 u 

12 u 
12 u 
12 u 
12 u 

6J 
12 u 

2J 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

18 U 
18 U 
18 u 
18 U 
18 U 
ia u 
18 U 
18 U 
3s u 
47 J 
35 u 
35 u 
SO 3 
35 u 
35 u 

180 U 
35 u 
35 u 
18 U 
18 u 

1869 U 
350 u 
710 u 
350 u 
350 u 
350 u 
350 u 
310 J 

36 U 
36 U 
36 U 
36 U 
36 U 
70 ZJJ 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 

\ 
7of21 

12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
23 UJ 
18 J 
23 UJ 
23 tJJ 

200 J 
23 UJ 

1266 J 
120 IJJ 

23 UJ 
23 UJ 
12 UJ 
12 UJ 

1200 UJ 
230 UJ 
480 LJJ 
230 UJ 
230 UJ 
230 UJ 
230 UJ 

2100 J 

24U 
24U 
24U 
24U 
24 U 

350 
24 U 
24U 
24U 
24U 
24U 
24U 
24U 

3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
3.2 U 
6.3 U 

27.9 
6.3 U 
6.3 U 
23 J 

6.3 U 
6.3 U 
32 U 

6.3 U 
6.3 U 
3.2 U 
3.2 U 

320 U 
63 U 

130 u 
63 U 
63 U 
63 U 
63 U 
32 J 

48 U 
48 u 
48 u 
48 u 
48 u 

590 J 
SJ 

48 u 
48 U 
48 u 
48 U 
48 u 
48 U 

3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
7.1 u 
7.6 J 
7.1 u 
7.1 u 
49 

7.1 u 
7.1 u 
36 U 

7.1 u 
7.1 u 
3.6 U 
3.6 U 

360u 
71 u 

140 u 
71 u 
71 u 
71 u 
71 u 
71 u 

22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCB CAMP LEJEUNE. NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6-WCO7-SD-&n4 6-WCVI-SD-612M 6-WCQ8-SD-06B 6-WC88-SD-06M 6-WCU8-SD-612B 6-WCO8-SD-612M 
N/A NIA N/A NIA N/A NIA 

8/23/92 g/23/92 S/23192 8123192 8l23l92 8/23/92 
09429-08 00429-09 09429-13 99429-15 W429- 16 98429-17 

VOLATILES Cont. 
l,l,l-TRI~LOROElHANE 
CARBON TBTRACHU)RIDE 
BROMODICHLOROMETHANE 
1,2-DICHLDROPROPANB 
CIS-l,3-DICHLOROPROPENE 
TRICHMROETHENE 
DIBROMOCHLOROMETHANE 
I,l,Z-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONB 
TETRACHLOROETHENE 
1,12,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRBNE 
TOTALXYLBNBS 

SEMIVOLATILBS 
PHENOL 
BIS(Z-CHLOROETf-fYL) ETHER 
2-CHLGROPHENOL 
1.3-DICHLOROBENZENE 
1,4-DICHLGROBENZENE 
I$-DfCHfDROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(Z-CHMROETHOXY) METHANE 
2,4-DICHfGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHIHHALENE 
4-CHLORANILINE 
HEXACHLGROBUTADIENE 

UGlKG 
UG/KG 
UGIKG 
UG/KG 
UC/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UGiKG 

UG/KG 
UGn<o 
UG/KG 

1288 u 
1208 UJ 
1288 u 
1288 u 
1280 u 
1298 u 
1299 u 
1289 u 
1298 u 
1298 u 
1208 u 
1298 u 
1288 u 
1286 u 
1289 u 
1298 u 
1298 u 
1288 u 
1288 u 
1289 u 

UGIKG 640 u 
UGiKG 640 u 
UG/KG 640 u 
UGIKG 640 u 
UGIKG 640 u 
UG/KG 640 u 
UGiKG 64ou 
UG/KG 640 u 
UG/KG 640 u 
UG/KG 640 u 
UGKG 640 u 
UG/KG 640 u 
UG/KG 640 u 
UGIKG 640 u 
UG/KG 640 u 
UGiKG 640 u 
UGIKG 640 u 
UG/KG 640 u 
UG/KG 640u 
UG/KG 640 u 
UG/KG 640 u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

410 U 
410 u 
410 u 
410 u 
410 u 
410 u 
410 II 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 U 

36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 

1288 u 
1298 u 
1299 u 
1289 u 
1200 u 
1200 u 
12w u 
1208 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 IJ 
1200 u 
12w u 
1200 u 
12w u 
1200 u 
1200 u 

24U 
24U 
24U 
24U 
24U 
24U 
24U 
24 ZJ 
24 UJ 
24U 
24U 
24U 
24U 
24U 
24U 
24 UJ 
24U 
24U 
24U 
24U 

770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 UJ 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 
770 u 

48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 

630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 

22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 UJ 
22 u 
22 u 
22 u 
22 UJ 
22 UJ 
22 UJ 
22 UJ 
22 UJ 
22 UJ 
22 UJ 
22 UJ 

710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 U 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NOR’IH CAROLINA 

ORGANICS 

Pammetct 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6-WCO7-SD-O6M 6-WCO7-SD-612M 6-WC98-SD-06B Q-WCaS-SD-06M 6-WC@&SD-612B 6-WC98-SD-612M 
N/A NIA NIA N/A N/A N/A 

S/23/92 0l23l92 8l23l92 S/23/92 S/23/92 S/23/92 
09429-08 09429-09 00429-13 09429-15 00429-16 09429-17 

SEMIVOLATILES Coat. 
4-CHLQRO-3-MEIHYLPHENOL 
2-MEIHYLNAPHTHALENE 
HEXACHLQROCYCLQPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPHTHALBNE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPH’IHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIE’IHYL PHTHALATE 
4-CHLQROPHENYLPHENYLE’IHER 
FLUORENE 
4-NITROANILINB 
4.6-DINITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYLAMINE 
I-BROMOPHENYLPHENYLE’IHER 
HEXACHLQROBENZENE 
PENTACHMROPHENOL 
PHENAN’IHRENE 
AN’IHRACENE 
DI-N-BU’IYL PHTHAIATE 
FLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-ETHYLHEXYL)PHTHAIATE 
DI-N-OCTYLPHTHAIATE 
BENZO(B)FLUORAN’IHENE 
BENZO(K)FLUORAN’IHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G.H.I)PERYLENE 

UGiKG 
UG/KG 
UGIKG 
UGIKG 
UG/KG 
UG/KG 
UGiKG 
UC/KG 
UGIKG 
UG/KG 
UG/KG 
VG/UG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UGIKG 
UGiKG 
UC/KG 
UGtKG 
UGiKG 
UGiKG 
UGJKG 
UGlKG 
UG/KG 
UG/KG 
UGKG 
UGlKG 
UGlKG 
UG/KG 
UG/KG 
UGiKG 
UGIKG 
UG/KG 
UGIKG 
UGlKG 
UGiKG 
UG/KG 
UGlKG 
UGiKG 
UGiKG 
UGIKG 
UG/KG 

640 u 
640 u 
640 u 
640 u 

16OOu 
640 u 

1609I.J 
640 u 
640 u 
640 IJ 

1696 U 
640 u 

16OOu 
16OOu 
640 u 
640 u 
640 IJ 
640 u 
640 u 

16OOu 
16OOu 
640 u 
640 II 
640u 

1600 u 
640 u 
640 CJ 
640 CJ 
640 u 
640 u 
95 J 

640 u 
640 u 
640 IJ 
640 u 
640 IJ 
640 u 
640 IJ 
640 u 
640 u 
640 u 
640 IJ 
640 u 

410 u 1209 u 
410 u 1200 u 
410 u 1200 u 
410 u 1200 u 
990U 2SO9u 
410 u 1209 u 
996I.J 2809 U 
410 u 1200 u 
410 u 1200 u 
410 u 1209 u 
990 UJ 2866 V 
410 IJ 1299 v 
990 u 2SOOv 
990 u 2800 U 
410 u 1200 u 
410 u 1209 v 
410 u 1200 IJ 
410 u 1209 u 
410 u 1209 v 
990U 2800 U 
990U 2800U 
410 u 1296 v 
410 u 1200 u 
410 u 1200 u 
990U 2800 U 
410 u 1200 u 
410 u 1299 u 
410 u 1209 v 
410 u 760 J 
410 UJ 1200 u 
410 UJ 810 J 
410 u 1200 u 
410 u 1209 u 
410 u 210 J 
410 u 230 J 
410 u 1200 u 
410 u 1200 v 
410 u 420 J 
410 u 140 J 
410 U 1SO J 
410 u 1209 v 
410 IJ 1209 u 
410 u 1200 u 

P 

770 v 
770 u 
770 u 
770 u 

19OOI.J 
770 v 

1969V 
770 u 
770 u 
770 u 

1909u 
770 u 

1900 v 
19OOu 
770 u 
770 u 
120 J 
770 v 
770 u 

19OOu 
199Ov 
770 u 
770 u 
770 u 

1999u 
770 u 
770 u 
770 v 
250 J 
770 u 
220 J 
770 u 
770 v 
770 u 
770 u 
770 u 
770 UJ 
140 J 
770 UJ 
770 UJ 
770 UJ 
770 UJ 
770 UJ 

630 V 
630 V 
630 U 
630 U 

lSO9 u 
630 U 

lSO0 u 
630 U 
630 U 
630 U 

15cl9 v 
630 V 

1506 u 
1500 u 
630 u 
630 V 
630 U 
630 U 
630 U 

1sOO u 
lSO9 u 
630 U 
630 U 
630 U 

1500 u 
630 U 
630 U 
630 U 
180 J 
630 U 
350 J 
630 U 
630 U 

67 J 
74 J 

630 U 
630 U 

95 J 
67 J 

630 U 
630 U 
630 U 
630 U 

710 v 
710 u 
710 u 
710 V 

1700 u 
710 v 

1706 v 
710 u 
710 U 
710 u 

1700 v 
710 v 

1700 u 
1700 u 
710 u 
710 u 
710 u 
710 u 
710 u 

1700 u 
1709 u 
710 u 
710 u 
710 u 

1700 u 
76 J 

710 u 
710 v 

945 
710 u 
130 J 
710 v 
710 IJ 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 v 
710 u 

tlwcsdorwkl 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Date Sampled: 

6-WCW-SD-06B 6-WaJ9-SD-96M 6-WC69-SD-612B 6-WCU9-SD-612M 6-WClO-SD-96B 6-WCIO-SD-96k.4 
NIA N/A N/A N/A N/A N/A 

8/23/92 8/23/92 8/23/92 8l23lQ2 mm m2l92 
L.& Id: W429-21 00429-22 00429-23 00429-24 00426-02 00426-04 

Ullit.5 Parnmeter 

PESTICJDEmCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HBPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRfN 
4,4*-DDE 
ENDRfN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRINALDMYDE 
ALPHACHLORDANE 
GAMIUACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

VOLATILES 
CHMROME’IHANE 
BROMOMETHANE 
VINYLCHLORIDE 
CHLOROETHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROETHENE 
l,l-DICHLGROE’IHANE 
I,?-DICHLGROE’IHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 

UG/KG 2.6 U 
UGiKG 2.6 U 
UGIKG 2.6 U 
UG/KG 2.6 U 
UG/KG 2.6 U 
UGIKG 2.6 CJ 
UG/KG 2.6 U 
UGiKG 2.6 U 
UG/KG SU 
UG/KG 5.9 
UGIKG 5 U 
UGtKG SU 
UGIKG 7.4 J 
UGIKG 5U 
UGIKG SU 
UGiKG 26 U 
UGiKG SU 
UG/KG SU 
UGIXG 2.6 U 
UG/KG 2.6 U 
UGIKG 260 U 
UGIKG so u 
UGtKG loo u 
UGiKG so u 
UGIXG so u 
UG/KG so u 
UG/KG so u 
UG/?fG 31 J 

UGiXG 
UGIKG 
[G/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
tJG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

1S U 
IS IJ 
1s u 
IS LJ 
1s u 

240 

IS u 
1s u 
IS u 
1s u 
1s u 
IS l.J 
IS u 

11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
22 u 
69 
22 u 
22 u 
tklJ 
22 u 
22 u 

110 u 
22 u 
22 u 
11 u 
11 u 

1100 u 
220 u 
450 u 
220 u 
220 u 
220 u 
220 u 
290 J 

67 U 
67 U 
67 U 
67 U 
67 U 

170 UJ 
67 U 
67 U 
61 U 
67 U 
67 U 
67 U 
67 U 

a.4 u 
8.4 U 
8.4 U 
8.4 u 
8.4 U 
8.4 U 
8.4 U 
8.4 U 
16 U 
16 U 
16 U 
16 CJ 
16 J 
16 U 
16 U 
84U 
16 U 
16 LJ 

8.4 LJ 
a.4 u 

840 u 
160 u 
330 u 
160 U 
169 u 
166 u 
160 u 
169 u 

3100 u 
3100 u 
3100 U 
3100 u 
3100 U 

24000 J 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 
9300 

1s u 
IS u 
1s u 
1s u 
IS u 
1s u 
IS LJ 
IS u 
30 u 
83 
30 u 
30 u 
49 J 
30 u 
30 u 

150 u 
30 u 
30 u 
IS u 
1s u 

1sw u 
3WU 
610 U 
300 u 
3WU 
3WU 
300 u 
730 J 

30 u 
30 u 
30 u 
30 IJ 
30 u 

140 UJ 
SJ 

30 u 
30 II 
30 u 
30 u 
30 u 
30 u 

IS UJ 
1s UJ 
1S UJ 
15 UJ 
1s UJ 
IS UJ 
1S UJ 
IS UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 

IS0 UJ 
30 UJ 
30 UJ 
IS UJ 
IS UJ 

ISo0 UJ 
300 UJ 
600 UJ 
300 UJ 
300 UJ 
300 UJ 
300 UJ 
3W UJ 

110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 J.J 
110 u 
110 u 
110 u 
110 u 

7u 
7u 
7u 
7 UJ 
7u 
7u 
7u 
7u 

14 u 
32 
14 LJ 
14 u 
44 
14 u 
14 u 
70 u 
14 u 
14 u 

7u 
7u 

7wu 
140 u 
280u 
140 u 
140 u 
140 u 
140 u 
420 

56 U 
56 U 
S6 U 
56 U 
56 U 

140 J 
56 U 
56 U 
56 U 
S6 U 
56 U 
36 U 
56 U 
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SITB 6 WALLACE CREEK SEDIMBNT 
DATA AND PREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANIC3 

Sample. No: 
Depth: 

Date Sampled: 
Lab Id: 

6-Wcw-SD-96B 6-WC99-SD-t&M 6-WCW-SD-612B 6-WC99-SD-612M 6-WClO-SD-06B 6-WClO-SD-Ct6M 
N/A NIA N/A N/A N/A N/A 

S/23/92 8/23/92 a/23/92 al23192 8ml92 s/22/92 
99429-21 99429-22 99429-23 99429-24 99426-02 90426-04 

VOLATILE3 Cont. 
l,l,l-TRICHLOROE’IHANE 
CARBON TETRACHLORIDE 
BROMODICHLGROMBlHANE 
I,?-DICHLOROPROPANE 
CIS-l,3-DICHLGROPROPENB 
TRICHLGROETHENE 
DIEtROMOCHLDROMETHANB 
1,1,2-TRICHLOROB’lHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOPORM 
4-METHYL-2-PENTANONE 
2-HEXANONB 
TETRACHLGROETHENE 
1,1,2,2-TETRACHLGROETHANE 
TOLUENE 
CHMROBENZENE 
ETHYLBENZENE 
STYRBNE 
TOTALXYLENES 

SEMIVOLATILES 
PHENOL 
BIS(?-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2.2’-OXYBIS (l-CHMROPROPANE) 
4-METHYLPHENOL 
N-NI’IROSODI-N-PROPYLAMINE 
HEXACHLOROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’IFIYLPHENOL 
BIS(I-CHLOROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLGRANILINB 
HEXACHMROBUTADIENE 

UG/Ko 
UG/KG 
UGiKG 
UG/KG 
UGiKG 
UGiKG 
UGiKG 
UG/KG 
UGiKG 
UG/KG 
U0lK0 
UGIKG 
UGiKG 
UGIKG 
UGIKG 
UGiKG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 

15 u 
IS u 
1s u 
1s u 
15 u 
1s u 
IS u 
15 u 
1s UJ 
1s u 
IS u 
1s u 
IS u 
15 u 
1s u 
1s UJ 
1s u 
1s u 
1s u 
1s u 

UGIKG so0 u 
UGIKG 500 U 
UG/KG so0 u 
UG/KG so0 u 
UG/KG so0 u 
UGlKG so0 u 
UG/KG so0 u 
UG/KG so0 u 
UGIKG so0 u 
UG/Ko so0 u 
UG/KG so0 u 
UGiKG so0 u 
UGiKG so0 u 
UGiKG 500 u 
UGIKG so0 u 
UGlKG so0 u 
UG/KG so0 u 
UG/KG so0 u 
UG/KG 500 u 
UGiKG so0 u 
UG/KG so0 u 

67 U 
67 U 
67 u 
67 u 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 

2299 u 
2299 u 
2269 u 
2290 u 
2209 u 
2209 u 
2299 u 
2269 u 
2209 u 
2299 UJ 
2299 u 
2209 u 
2266 u 
2299 u 
2209 u 
2299 u 
2209 u 
2299 u 
2269 u 
2200 u 
2260 u 

3100 u 
3106 u 
3109 u 
3109 u 
3166 u 
3199 u 
3199 u 
3100 u 
3109 u 
3100 u 
3190 u 
3100 u 
3100 u 
3169 u 
3100 u 
3100 u 
3100 u 
3190 u 
3199 ZJ 
3100 u 

1699U 
16WU 
16tntu 
1600 U 
16oou 
16tMu 
1696u 
16Wu 
16Wu 
16WU 
1669U 
1699 U 
16OOt.J 
1699u 
16cltltJ 
1600 LJ 
1699U 
166ou 
16tmu 
16aou 
1600u 

30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 tJ 
30 u 
30 u 
30 ZJ 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 

939 UJ 
980 UJ 
969 UJ 
980 UJ 
989 UJ 
980 LJJ 
980 UJ 
986 UJ 
980 UJ 
969 W 
936 UJ 
986 t.JJ 
980 UJ 
986 UJ 
939 UJ 
980 UJ 
989 UJ 
980 UJ 
980 UJ 
986 UJ 
989 US 

110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 LJ 
110 u 
110 u 
110 u 

3999 u 
3000 u 
3969 u 
3999 u 
3699 u 
3909 u 
399tJ u 
3tJoct u 
3999 u 
3999 u 
3900 u 
3909 u 
3999 u 
3906 u 
3999 u 
3tKkl u 
3999 u 
3969 u 
3999 u 
3090 LJ 
3990 u 

S6 U 
56 U 
56 U 
56 U 
56 U 
56 U 
36 U 
56 U 
56 U 
56 U 
36 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
56 U 
S6 U 
S6 U 

1400 u 
1466 u 
1499 u 
1496 u 
1469 UJ 
1499 u 
1499 u 
1400 u 
1469 u 
1400 UJ 
1400 u 
1406 u 
1499 u 
14w u 
1400 u 
1499 u 
1469 u 
1499 UJ 
1400 u 
1400 u 
1499 u 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE. NORTH CAROLINA 

ORGANICS 

Sample No: 
DCpth: 

Date Sampled: 
LRb Id: 

6-WCW-SD-96B 6-WC@-SD-96M 
NtA N/A 

8123192 8/23192 
99429-21 09429-22 

6-WCQ9-SD-6128 
N/A 

8/23/92 
90429-23 

6-WC99-SD-612M 
N/A 

a/23/92 
99429-24 

6-WClO-SD-068 
N/A 

a/22/92 
90426-02 

6-WCIO-SD-06M 
NIA 

a/22/92 
99426-94 

SEMIVOLATJLBS Cont. 
I-CHLORO-3-ME’IHYLPHENOL 
2-IUElHYLNAl’HCHALENE 
HBXACHLOROCYCLOPENTADIENE 
2.4,6-TRICHLOROPHBNOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHAL4TE 
ACENAPHTHYLENE 
2.6- DINITROTOLUENE 
3-NITROANILINB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOPURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYL PHENYL ETHER 
PLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENAN’IHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
PLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENB 
BIS(2-E’IHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)PLUORAN’IHENE 
BBNZO(K)PLUORANlHENE 
BENZO(A)PYRENB 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UGIKG 
UGiKG 
UGKG 
UGIKG 
UGn<o 
UG/KG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGn<G 
UGtKG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 
UGtKG 
UC/KG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 

SW u 
SW u 
SW u 
SW u 

1299 u 
SW u 

12ocl u 
SW u 
SW u 
SW u 

1200 u 
300 u 

1299 u 
1269 u 
SW u 
SW u 
500 u 
SW u 
SW u 

1299 u 
1200 u 
SW u 
SW u 
SW u 

1200 LJ 
SW u 
SW ZJ 
SW u 
330 J 
so0 u 
410 J 
SW u 
509U 
120 J 
74 J 

SW u 
SW u 
140 J 
SW u 

75 J 
SW u 
SW u 
SW u 

2200 u 
2200 u 
2299 u 
2299 u 
5300 u 
2299 u 
5390 u 
2299 u 
2299 u 
2299 u 
5300 u 
22ocl u 
5399 u 
5399 u 
2209 u 
2200 u 
2299 u 
2200 u 
2299 u 
5399 u 
5390 u 
2200 u 
2209 u 
2290 u 
5399 II 
2299 u 
2299 u 
2200 u 
2299 u 
2200 u 
2299 u 
2209 u 
2299 u 
2299 u 
2200 u 
2209u 
22wu 
2209 u 
2209 u 
2299 u 
2299 UJ 
2299 UJ 
2299 UJ 

1609u 
169au 
16wu 
16lwu 
49wu 
16oou 
4999u 
16Wu 
1699u 
1699u 
4900 UJ 
1699u 
4999u 
4909u 
1699U 
16oou 
16Mlu 
1690u 
16oou 
499ou 
4999u 
1699u 
1699u 
1609l.J 
4999 tJ 
1669 tJ 
16lxlu 
1699u 
1699u 
1600 ur 
1609 UJ 
16O9u 
16lwu 
1699u 
1609U 
2109 u 
1699u 

199J 
1699u 
1699u 
16Wu 
1699u 
1600 II 

980 UJ 
980 UJ 
980 UJ 
980 UJ 

2400 UJ 
980 UJ 

2400 UJ 
980 UJ 
980 UJ 
980 UJ 

2400 UJ 
980 US 

24W UJ 
2400 UJ 

980 tJJ 
980 UJ 
980 UJ 
980 UJ 
989 UJ 

2409 UJ 
2400 UJ 

980 UJ 
980 UJ 
986 UJ 

2400 UJ 
980 UJ 
980 UJ 
980 UJ 
250 J 
980 UJ 

190 J 
980 UJ 
980 UJ 
989 UJ 
980 UJ 
980 UJ 
980 UJ 
980 UJ 
986 UJ 
489 J 
980 LJJ 
980 US 
980 UJ 

3999 u 
3990 u 
3999 u 
3909 u 
7209 U 
3909 u 
7299 U 
3lum u 
3oM)u 
3lnklu 
7200 UJ 
3999 u 
7299 U 
7299 U 
3999u 
3Wou 
39Wu 
3999 u 
3909 u 
7299 U 
7200 U 
3099 u 
309ou 
3909 u 
7209 U 
3069u 
3999 u 
3909 u 
3906 u 
3099 UJ 
3990 UJ 
3999u 
399cl u 
3909 u 
3990 u 
39Wu 
3w9 u 
3999u 
3999 u 
3ooo u 
3999 u 
39Wu 
3999u 

1499 UJ 
14w u 
1490 u 
1466 u 
3300 u 
1499 u 
3399 u 
1499 u 
1490 u 
1400 u 
3399 u 
1490 UJ 
3399 u 
3309 u 
1490 u 
1499 UJ 
1499 u 
1499 u 
1496 u 
3300 u 
3300 u 
1400 u 
1409 u 
1409 u 
3309 UJ 
1409 u 
1490 u 
1409 u 
269 J 

1490 u 
399 J 

1499 u 
1490 u 
1499 u 
1409 u 
1499 u 
1400 u 
1490 u 
1400 u 
1499 u 
1490 u 
1499 u 
1496 u 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-WClO-SD-612M 6-WCll-SD-06B 6-WCll-SD-06M 
DOpIll: N/A N/A NIA 

Date Sampled: 8l22l92 S/22192 8/22/92 

Pmrmeter 
Lib Id: 

Units 
00426-05 00426-10 00426-11 

PESTICIDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHCILINDANEI 
HEPTACHLOR‘ 
ALDRIN 
HEPTACHLGR EPOXIDE 
ENDOSULI’AN I 
DIELDRIN 
4,&-DDE 
ENDRIN 
ENDOSULIJAN II 
4P’-DDD 
ENDOSULI’AN SULFATE 
4,4’ - DDT 
ME’IHOXYCHIGR 
ENDRIN KETONE 
ENDRIN ALDMYDE 
ALPHACHLGRDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB- 1254 
PCB - 1260 

VOLATILES 
CHLGROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLQROE’IHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROE’IHENE 
l,l-DICHLOROEIHANE 
1.2-DICHLQROE’IHBNE 
CHLOROFORM 
1,2-DICHLOROE’IHANE 
2-BUTANONE 

,! 

UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 8 UJ 
UGKG 34 J 
UGKG 8 UJ 
UGKG 8 UJ 
UGKG 43 J 
UGKG 8 UJ 
UGKG 8 UJ 
UGKG 41 UJ 
UGKG 8 UJ 
UGKG 8 UJ 
UGKG 4.1 UJ 
UGKG 4.1 UJ 
UGKG 410 UJ 
UGKG 80 UJ 
UGKG 160 UJ 
UGKG 80 UJ 
UGKG 80 UJ 
UGKG 80 UJ 
UGKG 80 UJ 
IJGKG 169 J 

UGKG 29 U 110 u 32 U 
29 U 110 u 32 U 
29 U 110 u 32 U 
29 U 110 u 32 U 
29 U 110 u 32 U 

209 J 330 J 72 J 
24J 110 u 15 J 
29 U 110 u 32 u 
29 U 110 u 32 U 
29 U 110 u 32 U 
29 U 110 u 32 U 
29 U 110 u 32 U 
22 J 110 u 32 U 

UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 

17 u 
17 u 
17 u 
17 UJ 
17 u 
I7 u 
17 u 
17 u 
33 u 
33 u 
33 u 
33 u 
35 J 
33 u 
33 u 

170 u 
33 u 
33 u 
17 u 
17 u 

1700 u 
330 u 
670 U 
330 u 
330 u 
330 u 
330 u 
330 u 

6.2 UJ 
6.2 UJ 
6.2 UJ 
6.2 UJ 
6.2 UJ 
6.2 IJJ 
6.2 UJ 
6.2 UJ 
12 US 
25 J 
12 IJJ 
12 UJ 
42 J 
12 UJ 
12 UJ 
62 UJ 
12 UJ 
12 UJ 

6.2 UJ 
6.2 UJ 
620 UJ 
120 UJ 
250 UJ 
120 UJ 
120 IJJ 
120 UJ 
120 UJ 
120 J 

i 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEIBUNE, NORTH CAROLINA 

ORGANICS 

Pnrnmetcr 

Snmple No: 6-WClO-SD-612M 6-WCll-SD-WB 6-WCll-SD-06M 
Depth: N/A N/A N/A 

Date Smnpled: ltl22l92 8/22/92 8/22/92 
Lab Id: 00426-05 00426-10 88426-11 

Units 

VOLATILES Cont. 
l.l.l-TRICHLOROE’IHANE 
CARBON TETRACHLGRIDE 
BROMODICHLGROMETHANE 
1,2-DICHLOROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLGROETHENE 
DIBROMOMUlROMETHANE 
1,1,2-TRICHLOROE’lHANNE 
BENZENE 
TRANS-1,3-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLGROETHENE 
1,1,2,2-TETRACHLGROETHANE 
TOLUENE 
CHLOROBENZENE 
EHIYLBENZENE 
STYRBNE 
TOTALXYLENBS 

SEMIVOLATILES 
PHENOL 
BIS(Z-MLOROETHYL) ETHER 
2-CHLGROPHENOL 
IJ-DICHIGROBENZENE 
1,4-DICHLGROBENZENE 
If-DICHLOROBENZENE 
2-ME’IHYLPHENOL 
2.2’-OXYBIS (1-CHLOROPROPANE) 
I-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’IHYLPHENOL 
BIS(2-CHLGROETHOXY) ME’IHANE 
2,4-DICHLGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLGRANILINE 
HEXACHLGROBUTADIENE 

UGIRG 29 U 
UG/lCG 29 U 
UG/XG 29 U 
UGKG 29 U 
UG/KG 29 U 
UGKG 29 U 
UG/XG 29 U 
UGIXG 29 U 
UGKG 29 U 
UG/XG 29 U 
UGKG 29 U 
UG/ICG 29 U 
UG/ICG 29 U 
UG/XG 29 U 
UGKG 29 U 
UG/?fG 29 U 
UGKG 29 U 
UGIXG 29 U 
UG/XG 29 U 
UGKG 29 U 

UG/KG 
UGiXG 
UGiICG 
UGKG 
UGIICG 
UG/KG 
IJG/XG 
UGACG 
UGiKG 
UG/RG 
UGKG 
UGIRG 
UGIRG 
UG/XG 
UGIRG 
UG/RG 
UGKCG 
UGIXG 
UG/XG 
UG/XG 
UGiXG 

790 u 
790 u 
790 u 
798 u 
798 u 
799 u 
790 u 
790 u 
798 u 
798 u 
798 u 
798 u 
798 u 
798 u 
799 u 
799 u 
798 u 
798 u 
798 u 
79oI.J - 
798 u 

110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 
110 u 

3300 UR 
3388 UR 
3300 UR 
3388 UR 
3388 UR 
3380 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
33w UR 
33w UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 

32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 
32 U 

1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
12w u 
1200 u 
1200 u 
1200 u 
1200 IJ 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 IJ 
1200 u 
12w u 
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SITE 6 WALLACE CREEK SEDIMBNT 
DATA AND FREQUBNCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJEUNE. NORHI CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6-WCIO-SD-612M 6-WCll-SD-66B 6-WCll-SD-06M 
N/A N/A N/A 

a/22/92 S/22/92 8l22J92 
00426-05 W426-10 06426-11 

Parameter 

SEMIVOLATILES Cont. 
4-CHLORO-3-ME’IHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLGROCYCIGPENTADIBNE 
2,4,6-TRICHLOROPHENOL 
2,4,S-TRICHLOROPHBNOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3 -NITROANILINB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
I-NITROPHENOL 
DIBENZOPURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYLPHENYL ETHER 
PLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYLAMINR 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLGROBENZENE 
PBNTACHLGROPHENOL 
PHENAN’IHRENE 
AN’IHRACENE 
DI-N-BUTYLPHTHALATE 
PLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHMROBENZIDINE 
BENZO(A)ANIHRACENE 
CHRYSENB 
BIS(2-ETHYLHEXYL)PHTHALATE 
DI-N-OCPYLPHTHALATE 
BENZO(B)PLUORANlHENE 
BENZO(K)FLUORAN’IHENE 
BENZO(A)PYRENB 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLBNB 

Units 

UG/KG 790 u 
UG/KG 790 u 
UGIKG 790 u 
UG/KG 799 u 
UGIKG 19Wu 
UGlKG 796 u 
UGIKG 19ooI.J 
UGIKG 799 u 
UG/KG 790 u 
UGIKG 790 u 
UG/KG 1900 UJ 
UGIKG 790 lJ 
UGIKG 1900 u 
UGiKG 1900 u 
UGiKG 790 l.J 
UG/KG 790 u 
IJG/KG 790 IJ 
UGn<a 790 u 
UC/KG 790 u 
UG/KG 1900 u 
UG/KG 19Wu 
UG/KG 790 u 
UGiKG 790 u 
UG/KG 790 u 
UGMG 1900 u 
UG/KG 790 CJ 
UGIKG 799 u 
UG/KG 790 u 
UG/KG 330 J 
UG/KG 790 UJ 
UG/KG 230 J 
UG/KG 790 IJ 
UGiKG 790 u 
UG/KG 130 J 
UGIKG 790 u 
UG/KG 799 u 
UG/KG 790 u 
UG/KG 94J 
UG/KG 790 u 
UG/KG 790 II 
UGIKG 790 u 
UG/KG 790 u 
IJG/KG 790 u 

3300 UR 
33W UR 
3300 UR 
3309 UR 
7900 UR 
3300 UR 
7900 UR 
3300 UR 
33W UR 
3390 UR 
7900 UR 
3399 UR 
7900 UR 
7900 UR 
3300 UR 
3300 UR 
3300 UR 
33W UR 
3300 UR 
7900 UR 
7900 UR 
3300 UR 
3300 UR 
3300 UR 
7900 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
33W UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 

966 J 
3300 UR 
3300 UR 
3300 UR 
33W UR 
3300 UR 
3300 UR 
3300 UR 

1200 u 
1200 u 
1200 u 
1200 u 
3Wou 
1200 u 
3Wou 
1200 u 
1200 u 
1200 u 
3Wou 
1200 u 
3Wttu 
3609u 
1200 u 
1200 u 
1200 IJ 
1200 II 
12w CJ 
3Wou 
3Wou 
1200 u 
1200 IJ 
1200 u 
3Wou 
1200 u 
1200 u 
1200 II 
200 J 

12ckl u 
120 J 

1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 

MCB CAMP LEJEUNE. NOR’HI CAROLINA 
ORGANICS 

Srtmplc No: 
Deptb: LOCATION OF FREQUENCY 

Date Sampled: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 
Lnb Id: NONDETECPED NONDETECTED DETECTED DETECTED DETECTED DETECTION 

Waits Parnmctcr 

PESTlCIDE/PCBS 

ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFANll 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
ME’IHOXYCHLOR 
ENDRIN KETONE 
ENDRBU ALDEHYDE 
ALPHACHLGRDANB 
GAMMACHLORDANE, 

TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-12S4 
PCB-1260 

VOLATILES 
CHLOROME’IHANE 
BROMOME’IHANE 
VINYL CHLORIDE 
CHLOROE’IHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
Ll-DICHMROE’IHENE 
1,1-DICHLOROETHANE 
1,2-DlCHLOROElHENE 
CHMROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 

UG/KG 
UG/KG 
UGIKG 
UGiICG 
UGJKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKCG 
UGIKG 
UG/KG 
UGiKG 
UG/KG 
UC/KG 
UG/KG 
UG/KG 
UG/XG 
UG/KG 
UGKCG 
lJG/KG 
UGIKG 
UGiKG 
UGlKG 
UGiKG 
UG/KG 
UGIKG 
UGn<c 

UGiKG 
UC/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGKG 
UGiKG 
UG/KG 
UC/KG 
UGIKG 
UGiKG 

tJG/KG 

2.1 u 
2.1 u 
2.1 u 
2.1 LJ 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.1 u 
4.6 UJ 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
4.1 u 
21 u 

4.1 u 
4.1 u 
2.1 u 
2.1 u 

210 u 
41 LJ 
83 LJ 
41 u 
41 u 
41 u 
41 IJ 
41 u 

12 u 
12 u 
12 u 
12 IaJ 
13 LJ 
12 u 
13 CJ 
12 u 
12 II 
12 u 
12 LJ 
12 u 

12 CJ 

24U 
24U 
24U 
24U 
24U 
24U 
24U 
24U 
41 u 
47 u 
47 u 
47 u 
41 u 
47 u 
41 u 

240 u 
47 u 
47 u 
24t-l 
24U 

248OU 
470 u 
940 u 
470 u 
470 u 

470 u 
470 u 
470 u 

3108 u 
3198 u 
3180 u 
3108 u 
3188 u 
1800 ZJ 
3108 u 
3180 u 
3108 u 
3188 u 
3108 u 
3108 u 
2208 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.8 J 
5.9 

ND 
ND 
7.4 J 

ND 
200 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

31 J 

ND 
ND 
ND 
ND 

65 
26 

2J 
ND 
ND 

31 J 
ND 
ND 

21 J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.8 J 
83 

ND 
ND 
200 J 
ND 

1208 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2100 J 

ND 
ND 
ND 
ND 
910 J 

24908 J 

24J 
ND 
ND 

31 J 
ND 
ND 

9300 

6-WCtll-SD-612D 
6-WC%-SD-612M 

6-WCU8-SD-06M 

6-WCO8-SD-96M 

6-WCU8-SD-06M 

6-WCO3-SD-612B 
6-WCO9-SD-612B 
6-WClO-SD-612M 

6-WC#-SD-t&B 

6-WC#-SD-612B 

o/33 
ot33 
O/33 
o/33 
0133 
o/33 
or33 
o/33 
l/33 

14l33 
o/33 
o/33 

lSl33 
o/33 
3l33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 

14l33 

o/33 
o/33 
ot33 
o/33 
3l33 
17133 
5133 
o/33 
o/33 
If33 
o/33 
o/33 

4l33 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CIO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Dafe Sampled: 
Lb Id: 

MCATION OF PREQUBNCY 
MfNfMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDEECIED NONDETEZI’ED DETECTED DETECTED DETECPED DETECTION 

VOLATILES Cost. 
l,l,l-TRICHLOROE’IHANE 
CARBON TETRACHLGRIDE 
BROMODICHLGROMETHANE 
l,Z-DICHLGROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLGROETHENE 
DIBROMOCHLGROMETHANE 
1.1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-I,3-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONB 
TETRACHIGROETHENE 
1.1.2.2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRBNE 
TOTAL XYLENES 

SBMIVOLATILES 
PHENOL 
BIS(Z-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHMROBENZENE 
1,4-DICHIDROBENZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYINE 
HEXACHLGROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIIUE’IHYIFHENOL 
BIS(2-CHIGROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IH~ENE 
4-CHLGRANILINE 
HEXACHLOROBUTADIENE 

UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UC/KG 
UG/KG 
UGIKG 
UGiKG 
UGIKG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UGIKG 

UG/KG 410 u 3300 UR 
UGIKG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UGIKG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UGiKG 410 u 33W UR 
UC/KG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UGIKG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UGIKG 410 u 3300 UR 
UGiKG 410 u 3300 UR 
UGIKG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UGiKG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UGIKG 410 u 3300 UR 
UG/KG 410 u 3300 UR 
UG/KG 410 u 3300 UR 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

12 u 
12 u 
12 u 
12 u 

31W u 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 
31W u 
3100 u 
3100 u 
3100 u 
3100 u 
3100 u 
31W u 
3100 u 
3100 u 
3100 u 
3100 u 
31W u 
3100 u 

ND 
ND 
ND 
ND 
ND 

7J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4J 
ND 
ND 
ND 

26 

120 J 
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 

23 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

SJ 
ND 
ND 
ND 
120 J 

190 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

o/33 
o/33 
o/33 
0133 
o/33 

6-WCS2-SD-WB 2/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
O/33 

6-WCW-SD-06M 2l33 
o/33 
o/33 
o/33 

6-WC03-SD-W&f 3l33 

6-WCW-SD-06B 2l33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 

1 6wcsdor.wkl 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDL4L INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLWA 

ORGANICS 

Parameter 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETEXXED DETECTED DETECTED DETECTED DETECTION 

SEMIVOLATILES Cont. 
4-CHLGRO-3-METHYLPHENOL 
2-ME’IHYLNAPHTHALENE 
HEKACHMROCYCLOPENTADIENE 
2,4.6-TRICHLOROPHENOL 
2;4,5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYLPHENYL E’HIER 
FLUORENE 
I-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL E7HER 
HEKACHLOROBENZENE 
PENTACHLCROPHENOL 
PHENAN’HIRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHMROBENZIDINE 

BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-E’fHYLHEXYL)PHTHALATE 
DI-N-CXXYLPHTHALATE 
BENZO(B)FLUORAN’fHENE 
BENZO(K)FLUORAN7HENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DlBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGiKG 
UG/KG 
UGflKG 
UG/KG 
UG/KG 
UGhCG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UC/KG 
UGIKG 
UGl?fG 
UGiKG 
UGiKG 

UGtKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
ZIG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UGn<G 
UG/KG 

410 u 
410 u 
410 u 
410 u 
999U 
410 u 
999U 
410 u 
410 u 
410 u 
990 UJ 
410 u 
990 u 
999U 
410 u 
410 u 
410 u 
410 u 
410 u 
998 u 

996 u 
410 u 
410 u 
410 u 
990U 
410 u 
410 LJ 
410 u 
410 u 
410 LJJ 
410 UJ 
410 u 
410 u 
410 u 
410 u 
410 LJ 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

3300 UR 
3308 UR 
3300 UR 
3300 UR 
79Wu 
3300 UR 
79Wu 
33WUR 
3300 UR 
3300 UR 
79Wu 
3300 UR 
79Wu 
79Wu 
3390 UR 
3306 UR 
33W UR 
3300 UR 
3300 UR 
79Wu 

79Wu 
3300 UR 
3300 UR 
3300 UR 
79Wu 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
3300 UR 
32W U 
3300 UR 
3300 UR 
33W UR 
33w UR 
3300 UR 
3300 UR 
3300 UR 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
120 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

76 J 
ND 
ND 

94J 
ND 

95 J 
200 J 
ND 

67 J 
74 J 

966 J 
ND 

WJ 
67 J 
63 J 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
530 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

76 J 
ND 
ND 
760 J 
ND 
810 J 
920 J 
ND 
210 J 
230 J 
966 J 
ND 
420 J 
140 J 

1600 
ND 
ND 

ND 

6-WC%-SD-06B 

6-WCO&SD-612M 

6-WC08-SD-06B 

6-WCOB-SD-06B 
6-WCO7-SD-06B 

6-WCOS-SD-669 
6-WC98-SD-06B 
6-WCll-SD-96B 

6-WC08-SD-96B 
6-WC08-SD-06B 

6-WC99-SD-612B 

o/33 

o/33 
o/33 
o/33 
o/33 
of33 
0133 
o/33 
o/33 
o/33 
O/33 

o/33 
o/33 
o/33 
o/33 
o/33 
2t33 
o/33 
ot33 
o/33 
o/33 
o/33 
o/33 
o/33 
o/33 
l/33 
o/33 
o/33 
HI33 
o/33 

12l33 
2l33 
o/33 
4l33 
3133 
l/33 
o/33 
6l33 
2l33 
6l33 
o/33 
o/33 
o/33 
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Parameter 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LW 
MAGNBSIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Sample No: 
Depth: 

Dntc Snmpled: 
Lib Id: 

Units 

MGIKG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MG/KG 
MGKG 
MG/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 

MGIKG 
MO/KG 
MGIKG 
MO/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 

6- WCOl-SD-06B 
WA 

8/3(Y92 
00464- 22 

209OJ 
3.3 u 
1.2 JB 
5.2 JB 

0.07 u 
0.45 u 
329 B 

3 UJ 
0.48 u 
0.86 UJ 
724 J 
9.7 J 

505 B 
2.4 UJ 

0.03 u 
1.9 UJ 

92.1 B 
1.4 UJ 

0.48 UJ 
38.3 UJ 
0.55 u 

5.7 B 
3.1 u 

SITB 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATIONCTG-0133 
MCB CAMP LBIEUNB, NORTH CAROLINA 

TGTAL METALS 

6- WCOl-SD-612B 6- WCZZ-SD-06B 6- WC&Z-SD-612B 6- WCObSD-06B 6- WCt?3-SD-06M 
N/A N/A NJA MA MA 

8/3@‘92 8126’92 8124’92 8l2u92 8126’92 
00464- 24 00445- 03 0044% 04 0044% 05 0044% 06 

2510 
3.1 u 

0.73 UJ 
15.3 B 
0.07 u 
0.42 U 
106OB 

2.5 UJ 
0.44 u 
0.64 UJ 
1430 J 

2.3 J 
57 B 

4.7 J 
0.04 u 

1.8 UJ 
98.1 B 

1.2 UJ 
0.44 UJ 

27 UJ 
0.49 u 

4.4 B 
3.1 u 

6540 J 
3.1 u 

0.81 U 
19.6 JB 
0.26 u 
0.42 U 
1090 JB 

4.2 
0.6 JB 

0.43 JB 
1200 J 

4.8 J 
372 JB 
8.8 

0.08 U 
1.7 UJ 

145 B 
1u 

0.52 UJ 
491 JB 
0.4 UJ 
5.8 B 
1.6 U 

5390 J 
4.1 u 

0.64 U 
23.7 JB 
0.33 u 
0.74 UJ 
1790 J 

3.4 
0.87 JB 
0.62 JB 
1570 J 

4.8 J 
356 JB 
6.5 

0.06 u 
2.8 B 
97 u 
1.3 u 
1.2 UJ 

469 JB 
0.5 UJ 

7B 
2.4 U 

6480 J 
6.8 WJ 
1.4 UJ 

15.8 JB 
0.27 U 

1.2 UJ 
2850 J 

6.2 
0.94 u 

5.8 JB 
6870 J 

9J 
440 JB 
9.7 

0.11 u 
3.7 UJ 
220 B 
2.7 U 
1.5 UJ 

277 UJ 
1.1 UJ 

11.6 B 
16.3 U 

4780 J 
3.4 u 

0.82 UJ 
37.1 JB 
0.32 u 
0.46 U 

22290 J 
6.4 
1.3 JB 

6940 J 
314 J 
852 JB 
23 

0.06 u 
1.9 UJ 

360 B 
1 UJ 

7.3 
489 JB 
0.4 UJ 
9.1 B 

926 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND PRIIQUENCY SUMMARY 

REMEDIAL INVBSTIGATION GIG- 0133 
MCB CAMP LBJBUNB, NOR’II I CAROLINA 

‘IGTALMBI’ALS 

Parameter 

Sample No: 6-WC@-SD-612B 6- WCO+SD+XB Q-WC@+SD-06M 6- WCO4-SD-612B 6- WC%-SD-06B 6-WC#-SD-06M 
Depth: N/A WA NfA N/A N/A N/A 

Date Sampled: 8126’92 8126’92 8126’92 8126r92 8127192 8127192 
LabId: 00445-07 00445- 08 00445- 09 0044s 10 0044% 11 0044s 13 

Units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNBSIUM 
MANGANBSE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MG/KG 
MG/KG 
MG/KG 
MGIKG 
MGIKG 
MG/KG 

MG/KG 
MG/KG 
MGKG 
MGIKG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
MGKG 
MG/KG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MG/KG 
MG/KG 

7040 J 
6.8 U 
1.3 JB 

25.2 JB 
0.26 U 
0.92 U 
4500 J 

8.3 
0.97 u 
79.6 

6050 J 
10.3 J 
333 JB 
8.3 

0.11 u 
3.8 UJ 

457 B 
2.3 u 
1.3 UJ 

382 UJ 
0.93 UJ 
15.7 B 
12.3 U 

1830 J 
3.5 u 

0.57 u 
4.2 JB 

0.12 u 
0.47 u 
407 JB 
2.7 

0.49 u 
8.7 J 

1920 J 
35 

160 JB 
5 

0.05 u 
2 UJ 

885 u 
1.1 u 

0.49 u 
316 UJ 

0.43 UJ 
3.2 UJ 
4.1 u 

569 J 1950 J 
3.2 U 3.6 U 
1.3 B 0.77 UJ 
4.3 JB 4.8 JB 

0.07 u 0.13 u 
0.43 u 0.49 u 

9OtDOJ 1090 JB 
3.7 2B 

0.45 u 0.63 JB 
2.5 JB 1.8 JB 

1166 J 2050 J 
4.4 J 4.4 J 

1380 J 311 JB 
18.7 S.1 
0.04 u 0.06 U 

1.8 UJ 2 UJ 
101 B 75.6 U 

1u 0.96 U 
0.84 UJ 0.96 UJ 
272 UJ 621 JB 
0.4 UJ 0.38 UJ 
1.4 UJ 3.5 UJ 
6.6 u 15.9 

8600 J 
3.7 u 

0.72 U 
18.1 JB 
0.43 u 

0.9 UJ 
1300 JB 

4.3 
1.1 JB 
1.2 JB 

1680 J 
6.2 J 
673 JB 
6.4 

0.07 u 
-2.1 UJ 
180 B 
1.3 u 

0.81 UJ 
1070 JB 
054 UJ 

4.6 JB 
4u 

204OJ 
2.7 U 

0.63 U 
4.7 JB 

0.09 u 
0.59 UJ 
2430 J 

2.4 
0.62 JB 

1.9 JB 
1450 J 

7.1 J 
209 JB 
7.1 

0.05 u 
1.5 UJ 

74.8 u 
0.89 u 
0.78 UJ 
161 UJ 

0.36 UJ 
3.5 JB 
8.6 U 
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SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBS’I’IGATIONCIG-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

TOTAL METALS 

Parrmeter 

Sample No: 6- WCO5-SD-612B 6-WCO6-SD-06B 6- WCO6-SD-06M 6- WC06-SD-612B 6- WCO6-SD-612M 6-WCCt7-SD-06B 
Depth: NIA N/A NIA NIA N/A MA 

Date Sampled: 8127192 8l2y92 8123’92 8/2y92 8123’92 8123’92 
Lab Id: 00445 14 00429-01 00429- 02 00429- 03 00429- 04 O&429- 07 

units 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 

4130 J 9120 
2.8 UJ 9.2 U 

0.67 U 3.6 B 
23.4 JB 14.8 B 
0.28 u 0.35 B 
0.37 u 2.4 UJ 
1530 J 3590 

2.4 5.4 B 
0.89 JB 1.3 u 
0.17 JB 13.3 JB 
1010 J 8080 

3.4 J 709 
138 UJ 2250 B 
4.4 25.8 

0.04 u 0.19 u 
1.5 UJ 5.2 u 

81.6 u 533 B 
1.1 u 3.4 UJ 
0.8 UJ 2.6 UJ 
468 JB 4220 
0.44 UJ 1.4 UJ 
4.7 B 14.2 B 
1.1 u 39.6 

1990 
5u 
1B 

4.2 JB 
0.12 B 
0.71 UJ 
1410 B 

1.5 B 
0.72 U 

7.3 JB 
1480 
19.9 
438 B 
5.8 

0.07 u 
2.8 u 

99.8 JB 
1.6 UJ 

0.72 U 
481 JB 
0.66 UJ 

3.5 JB 
11.5 

6216 
a.9 u 

2u 
14.3 B 
0.41 B 

1.6 UJ 
3939 

3.2 B 
1.6 JB 
5.2 JB 

5410 
12.4 
1110 B 
16.3 
0.14 u 

5u 
318 B 
3.3 UJ 
2.2 UJ 

1630 JB 
1.3 UJ 
9.6 JB 

22.6 

1390 
3u 

0.58 U 
2.5 JB 
0.1 B 

0.48 UJ 
1740 

1.2 B 
0.44 u 

1.3 JB 
978 
5.7 

427 B 
59 

0.05 u 
1.7 u 

124 B 
0.97 UJ 
0.86 UJ 
1530 J 
0.39 UJ 

2.2 JB 
6.2 

8590 
22.7 U 
5.2 U 
12 B 

0.78 B 
3.1 UJ 

8290 
5.8 UJ 
3.2 U 
7.2 JB 

3980 
18.8 

5659 B 
13.1 B 
0.42 U 
12.8 u 
545 B 
8.6 UJ 
7.2 UJ 

6020 B 
3.4 UJ 

16.7 B 
29.9 U 
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SfTB 6 WALLACE CREEK SEDIMENT 
DATA AND FREGUENCY SUMMARY 

REMEDIAL fNVB.STIGATfONCTG-0133 
MCB CAMPLBJEUNB, NORTH CAROLINA 

TOTAL MBfALS 

Parameter 

Sample No: 6-WCtl7-SD-06M 6- WCXB-SD-612M 6- WCC+SD-t&B 6- WCOS-SD-06M 6- WC&-SD-612B 6- WCC+SD-612M 
Depth: WA t-VA NJA NIA WA N/A 

Date Sampled: MM2 a/23/92 8/23/92 8l2Y92 8123'92 
Lnb Id: 

8l23r92 

00429-08 00429-09 00429-13 00429-15 00429-16 00429-17 
units 

ALUMINUM 
AIWIMONY 
ARSENIC 
BARBJM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MCKlx 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MG/KG 

MGKG 
MO/KG 
MO/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MG/KG 

MOM.3 
MG/KG 
MGKG 
MG/KG 

MG/KG 
MGKG 
MG/KG 
MO/KG 
MGIKG 
MG/KG 
MGIKG 

975 539 
5.2 U 2.8 u 

1u 0.63 U 
3.6 JB 2.8 JB 

0.11 u 0.07 B 
0.93 UJ 0.4 UJ 
451 B 242 B 
1.3 UJ 0.73 UJ 

0.74 u 0.4 u 
0.7 u 0.89 JB 

695 390 
8.7 1.5 
140 B 62.1 B 
3.7 B 3.1 

0.07 u 0.05 u 
2.9 U 1.6 U 

71.4 JB 38.5 JB 
1.7 UJ 1.1 u 
1.4 UJ 0.56 UJ 

553 JB 224 JB 
0.68 UJ 0.42 UJ 

1.7 JB 0.82 JB 
4.6 U 2.9 U 

10700 
8U 

4.9 B 
12.8 B 
0.49 B 

3 UJ 
4560 

8.4 
1.1 u 

21.5 
8680 

91 
36#) 
21.8 
0.14 u 

4.5 u 

862 B 
3 UJ 

23 UJ 
6140 

1.2 UJ 
21.8 B 
106 

9810 
62 U 
3.2 B 

38.4 B 
035 B 

1.8 UJ 
3080 

9.2 
0.88 U 
13.7 J 

7450 
44.1 J 
1650 B 
21.3 
0.17 u 

3.5u 
807 B 
1.9 UJ 
2.4 UJ 

3730 
0.76 UJ 
19.1 B 
67.9 

4470 
5.1 u 
9.7 
5.9 JB 

0.21 B 
1.4 UJ 

2080 
2.1 B 

0.73 u 
16.7 J 

4090 

49.1 
701 B 

12 
0.11 u 

2.9 U 
233 B 
1.7 UJ 
1.6 UJ 

1140 JB 
0.66 UJ 

8.1 JB 
29.2 , 

18300 
53 u 

10.2 
110 

0.76 B 
2.8 UJ 

5270 
19.2 

2 JB 
27.2 

11300 
156 
906 B 

28.4 
037u 

7.4 JB 
834 B 
1.9 UJ 
1.6 UJ 

1150 JB 
7.8 UJ 

33.7 
132 

i 
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Parameter 

ALUMINUM 
AIWMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LBAD 
MAGNBSIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

SITE 6 WALLACE CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSHGATIONCTO-0133 
MCB CAMP LEIEUNE, NORTH CAROLINA 

TGTAL MBTALS 

Sample No: 6-WCO9-SD-06B 6- WC@-SD-06M 6- WC@&SD-612B 6- WCV9-SD-612M 6- WCIO-SD-06B 6- WCIO-SD-06M 
Depth: IVA IVA MA MA NIA MA 

Date Sampled: a/23/92 8/23/92 8123’92 8l2y92 8122’92 82 
Lab Id: 00429- 21 00429- 22 00429- 23 00429- 24 00426-02 00426-04 

units 

MG/KG 978 
MGM3 3.6 U 
MG/KG 0.51 u 
MG/KG 2.8 JB 
MG/KG 0.08 u 
MGIKG 0.49 u 
MG/KG 399 B 
MGIKG 1.7 B 

17#)0 
17.2 U 

5.8 B 
19.8 B 
0.63 B 

33 UJ 
6150 
17.7 

8610 9160 
11.7 u 6.2 U 
1.6 U 35 B 

15.4 B 10.9 B 
033 B 03 B 

1.6 U 1.1 UJ 
10300 3410 

8.2 B 9.6 

4640 
82.6 UJ 
3.6 U 

35.4 u 
1.7 u 
6.7 UJ 

6500 B 
a.4 u 

25400 
29.7 UJ 

4.7 B 
23.6 B 
0.61 U 

1.8 UJ 
4180 
28.5 

MG/KG 2.3 JB 33 JB 2.9 JB 1.6 JB 10.1 u 6.1 UJ 
MO/KG 11.9 J 33.5 4.4 JB 10.7 JB 11.8 UJ 20 UJ 
MGKG 789 14600 11600 7OcQ 4610 J 13900 
MG/KG 4.9 106 8.8 31.4 22.4 J 68.9 J 
MO/KG 213 B 4520 B 730 B 1350 B 6630 B 4639 
MO/KG 3.2 B 50.2 425 20.9 11.8 JB 40.6 
MO/KG 0.05 u 0.42 U 0.26 U 0.27 U 0.74 u 0.33 u 
MO/KG 2.7 JB 9.7 u 6.6 u 4.3 JB 23.7 u 10.7 JB 
MO/KG 65.5 JB 1390 B 419 B 628 B 829 B 2260 B 
MGIKG 13 UJ 6.1 U 4.1 u 2.6 U 6.1 U 3 UJ 
MG/KG 0.54 UJ 4.6 UJ 3 UJ 1.9 UJ 16.9 U 6.1 U 
MO/KG 332 JB 8880 1380 JB 1110 JB 14900 11900 
MO/KG 051 u 2.4 U 1.6 U 1u 2.4 U 1.2 u 
MO/KG 1.9 JB 41.5 B 12.7 JB 18.5 B 23.6 UJ 45.5 J 
MO/KG 388 137 17.1 43.6 33.1 B 69.6 
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Piirameter 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

Units 

MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGiKG 
MGIKG 
MGIKG 
MGKG 
MO/KG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 

SITB 6 WALLACE CREEK SEDIMEm 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CID- 0133 
MCB CAMPLEIEUNE!, NORTH CAROLINA 

TOTAL METALS 

6- WClO-SD-612M 6- WCll-SD-06B 6- WCll-SD-06M 
t+VA NIA N/A 

8122’92 a/22/92 8122’92 
00426- 05 00426- 10 00426- 11 

807U 
19.7 UJ 

1.8 B 
10.4 B 
0.4 u 
1.2 UJ 

2.560 
10 

2.8 UJ 
8 UJ 

6810 
13.7 J 

1620 B 
26.5 
0.23 U 
6.8 U 
762 B 
2.2 UJ 

4u 
2380 
0.89 u 
14.1 UJ 
24.3 

3470 
75.6 UJ 

8.9 B 
32.4 U 

1.5 u 
4.6 U 

9350 
7.7 B 

10.8 UJ 
139 UJ 

3940 
16.7 J 

9840 
12.3 JB 
0.87 u 
26.2 u 
104OB 

9 UJ 
15.4 u 

18300 
3.6 U 

20.1 UJ 
2i.7 B 

- ,.6of7 

!  

12000 
28.8 UJ 

4.4 JB 
12.3 U 
0.59 u 

1.8 UJ 
4170 
13.5 
4.1 IJJ 

12.9 UJ 
11600 

31.8 J 
3830 
38.8 
0.32 u 

10 u 
1280 B 

3.6 UJ 
5.9 u 

10300 
1.4 u 

25.3 UJ 
42.5 

\ 6wcsdin.wkl 



SITB 6 WALLACE CREEK SEDIMENT 
DATA AND PRBQUENCY SUMMARY 

REMEDIAL INVBSTIGATION GIG- 0133 
MCB CAMP LBJEIJNB. NORTH CAROLINA 

TGTALMBIXLS 

Parameter 

Sample No: LOCATION OF PRBQUENCY 
Depth: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

Date Sampled: NONDBTBCIED NONDBTBCIBD DETECTED DBTBCTBD DETECTED DEXECHON 
Lnb Id: 

Units 

ALUMINUM 
ANIIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANBSE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MGIKG 
MO/KG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGKG 

NA NA 
2.1 u 82.6 UJ 

0.51 u 5.2 U 
123 u 35.4 u 
0.07 u 1.7 u 
0.37 u 6.7 UJ 
NA NA 
0.73 UJ 8.4 u 

0.4 u 10.8 UJ 
0.64 UJ 20 UJ 
NA NA 
NA NA 
138 UJ 138 UJ 
2.4 UJ 2.4 UJ 

0.03 u 0.87 U 
1.5 UJ 28.7 U 

74.8 u 97 u 
0.89 u 9 UJ 
0.44 UJ 16.9 U 

27 UJ 382 UJ 
0.36 UJ 78 UJ 

1.4 UJ 25.3 UJ 
1.1 u 29.9 U 

539 
ND 

1B 
2.5 JB 

0.07 B 
ND 
242 B 
1.2 B 
0.6 JB 

0.43 JB 
390 
1.5 

505 B 
3.1 
ND 
2.7 JB 

30.5 JB 
ND 
7.3 
224 JB 
ND 
0.82 JB 

6.2 

25400 
ND 
10.2 
110 

0.78 B 
ND 

90000J 
28.5 

33 JB 
53290 
14600 

314 J 
9840 
50.2 
ND 
10.7 JB 

2200 B 
ND 
7.3 

18300 
ND 
45.5 J 
926 

6- WClO-SD-06M 

6- WCQS-SD-612M 
6- WCXB-SD-612M 
6- WCO7-SD-06B 

6- WCtR-SD-06M 
6-WClO-SD-06M 
6- WC@-SD-06M 
6- WCC&SD-06M 
6-WC@-SD-06M 
6-WCtB-SD-06M 
6- WCH-SD-06B 
6-WC@-SD-06M 

6- WClO-SD-06M 
6- WClO-SD-06M 

6-WCXB-SD-06M 
6-WCll-SD-06B 

6-WClO-SD-06M 
6-WCtB-SD-06M 

33l33 
O/33 
15/33 
30/33 
13133 
w33 
33/33 
27i33 
13133 
25133 
33/33 
33133 
3203 
32l33 
o/33 
5133 
2m3 
O/33 
II33 
26133 
O/33 
26133 
19133 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDJAL INVBSTIGATION CTO-0133 
MCB CAMP LBJBUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 
DCPlh: 

Date Ssmplcd: 
Inb Id: 

Units 

6-BHOl-SD-06B 
N/A 

lofnm2 
00~91-01 

6-BHOI-SD-WM 
NIA 

10/23/92 
au91 -02 

6-BHOl-SD-612B 
N/A 

10/23/92 
aoJ91-03 

6-BHOl-SD-61254 
N/A 

10/23/%? 
oos91-94 

3.2 UJ 

6-BHOZ-SD-06M 
N/A 

a/28/92 
0045a-02 

6-BH02-SD-612M 
N/A 

a/28/92 
00438-03 

PESTICRWPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHLOR EPOXIDB 
ENDOSULFAN I 
DIELDRIN 
4,4.-DDE 
ENDRIN 
ENDOSULFAN II 
4,4*-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
ME’IHOXYCHLOR 
ENDRIN XBTONE 
ENDRIN ALDBHYDE 
ALPHA CI-IIGRDANE 
GAMMACHLGRDANE 
TOXAPHBNE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1260 

UC/KG 3.3 UJ 
UC/KG 3.3 UJ 
UC/KG 3.3 UJ 
UC/KG 3.3 UJ 
UGIKG 3.3 UJ 
UGKG 3.3 UJ 
UGKG 3.3 UJ 
UC/KG 3.3 UJ 
UC/KG 6.3 UJ 
UGKG 6.5 UJ 
UGKG 6.5 UJ 
UG/KG 6.3 UJ 
UGIKG 6.S UJ 
UC/KG 6.5 UJ 
UC/KG 6.S UJ 
UC/KG 33 UJ 
UC/KG 6.5 UJ 
UC/KG 6.5 UJ 
UC/KG 3.3 UJ 
UGIKG 3.3 UJ 
UC/KG 330 UJ 
UGIKG 65 UJ 
UC/KG 130 UJ 
UC/KG 65 UJ 
UC/KG 65 UJ 
UGKG 65 UJ 
UC/KG 65 UJ 
UC/KG 65 UJ 

3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
3.6 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
6.9 UJ 
6.9 US 
6.9 LJJ 
36 UJ 

6.9 UJ 
6.9 UJ 
3.6 UJ 
3.6 UJ 

360 UJ 
69 UJ 

140 UJ 
69 UJ 
69 UJ 
69 UJ 
69 US 
69 UJ 

3.3 UJ 
3.3 UJ 
3.3 UJ 
3.3 UJ 
3.3 ZJJ 
3.3 UJ 
3.3 UJ 
3.3 UJ 
6.5 UJ 
6.5 UJ 
6.5 UJ 
6.5 UJ 
6.5 UJ 

2.7 u 
2.1 u 
2.1 u 
2.1 u 
2.7 u 
2.7 u 
2.7 U 
2.7 u 
5.2 u 
3.1 
5.2 u 
5.2 u 
5.2 u 

3.1 u 

VOLATILE-S 
CHMROME’HIANE 
BROMOMETHANE 
VINYL. CHLORIDE 
CHLOROE’IHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULF’IDE 
I,l-DICHLOROETHENE 
l,l-DICIiLGROETHANE 
I,?-DICHIGROE’IHENE 
CHLOROFORM 
1,2-DICHLGROE’IHANE 
2-BUTANONE 

LJG/XG 
UGKG 
UC/KG 
UG/XG 
UC/KG 
UGKG 
UC/KG 
UC/KG 
UGKG 
UG/lCG 
UC/KG 
UC/KG 
UGiXG 

ia u 
la u 
la u 
ia u 
ia u 
la u 
ia u 
ia u 
la u 
la u 
ia u 
la u 
ia u 

21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 

21 u 

6.5 UJ 
6.5 UJ 
33 UJ 

6.5 UJ 
6.5 UJ 
3.3 UJ 
3.3 UJ 

330 UJ 
65 UJ 

130 UJ 
65 UJ 
65 UJ 
65 UJ 
65 UJ 
65 UJ 

19 u 
19 u 
19 u 
19 u 
19 LJ 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 

3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
6.3 UJ 
6.3 UJ 
6.3 UJ 
6.3 UJ 
6.3 kJJ 
6.3 UJ 
6.3 UJ 
32 US 

6.3 LJJ 
6.3 UJ 
3.2 UJ 
3.2 UJ 

320 UJ 
63 UJ 

130 UJ 
63 UJ 
63 UJ 
63 UJ 
63 UJ 
63 UJ 

20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20U 
20 u 
20 u 
20 u 
20U 

x2 u 
5.2 u 
27 u 

5.2 u 
5.2 u 
2.7 u 
2.7 u 

270 U 
52 u 

loo u 
52 u 
52 u 
52 u 
52 u 
52 u 

44U 
44U 
44U 
44U 
44U 

840 
44U 
44U 
44U 
44U 
44U 
44U 
15 J 

3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 
3.1 u 

6U 
6U 
6U 
6U 
6U 
6U 
6U 

31 u 
6 LJ 
6U 

3.1 u 
3.1 u 
310 u 

6oU 
120 u 
60U 
60U 
60U 
60U 
6QU 

13 u 
13 u 
13 u 
13 u 
2J 

140 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
3J 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND PREQU@NCY SUMMARY 

REMEDIAL INVESTIGATION CTO-Ol33 
MCB CAMP LEJBUNE, NORTH CAROLINA 

ORGANICS 

Sampla No: 
Depth: 

Date Sampled: 
L.nb Id: 

6-BfIOl-SD-96B 6-BHOI-SD-96M 6-BHOl-SD-612B 6-BHOl-SD-612M 6-BH02-SD-WM 6-BH02-SD-612M 
N/A N/A NIA NIA N/A NIA 

10/23/92 10/23/92 10/23/92 10/23/!x m8l92 wBl92 
09591-01 oOS91-02 00591-03 00591-01 ft@tSB-02 o@t58-03 

Parameter 

VOLATILBS Cont. 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLGRIDE 
BROMODICHLOROMETHANE 
1,2-DICHMROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHIDROETHENE 
DIBROMOCHLOROMETHANE 
1.1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1.3-DICHLQROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLGROETHENE 
1,1,2,2-TETRACHLGROETHANE 
TOLUENE 
CHLGROBENZENE 
ETHYLBENZENE 
SERENE 
TOTAL XYLENES 

SEMIVOLATILES 

PHENOL 
BIS(Z-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
t,S-DICHMROBENZENE 
1,4-DICHLGROBENZENE 
1,2-DICHLGROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLGROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYIAMINE 
HEXACHLGROEIHANE 
NITROBENZEN6 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BIS(2-CHLOROETHOXY) METHANE 
2,4-DICHIQROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLGRANILE’JE 
HEXACHLGROBUTADIENE 

UItitS 

UG/KG 18 U 
UGIKG 18 U 
UG/KG 18 U 
UGIKG 18 U 
UGKG 18 U 
UGiKG 18 u 
UGIKG ia u 
UGiKG 18 U 
UG/KG SJ 
UGiKG 18 U 
UGKG 18 U 
UC/KG 18 U 
UG/KG 18 U 
UG/Ko 18 U 
UG/KG 18 U 
UG/KG 18 U 
UGlKG 18 U 
UGiKG 18 u 
UGiKG 18 U 
UG/KG 18 U 

UG/Ko 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UGIKG 
UGiKG 
UG/KG 
UG/KG 
UGIKG 
UGKG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGlKo 
UGIKG 
UG/KG 

640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
64OU 

21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 u 
21 LJ 

690 U 
699 U 
699 U 
690 U 
699 U 
690 U 
699 U 
690 U 
699 U 
699 U 
699 U 
699 U 
699 U 
690 U 
699 U 
690 U 
699 U 
699 U 
699U 
699 U 
690 U 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 II 
19 u 

660 u 
66ou 
669U 
669U 
66OU 
660 u 
66t-JU 
660 u 
660 u 
660 ZJ 
66OU 
660 u 
660 u 
660 u 
669U 
66OU 
66OU 
669U 
669U 
669U 
66OU 

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 
20 Cl 
20 u 
20 u 
20 u 
20 u 
20 u 

630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 

44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 
44U 

520 u 
520 u 
520 u 
s20 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

13 u 
13 u 
13 u 
13 u 

610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 

i 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION ‘X0-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 
Dtpih: 

Date Sampled: 
Lab Id: 

6-BHOl-SD-06B 6-BHOI-SD-06M 6-BHOl-SD-612B 6-BHOl-SD-612M 6-BH02-SD-06M 6-BH02-SD-612M 
NIA NIA N/A N/A N/A NIA 

10/23/92 10/23/92 10/23/92 10/23/92 al28192 
00591-01 00591-02 00591-03 oOs91-04 00458-02 00438-03 

SEMIVOIATILBS Cont. 
J-CHIGRO-3-MEHIYIPHBNOL 
2-METHYLNAPHTHALENE 
HEXACHLGROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,5-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
DIETHYL PHTHAIATE 
I-CHLGROPHENYL PHENYL ElHER 
FLUORENE 
4-NITROANILINB 
4,6-DINITRO-2-METHYENOL 
N-NIlRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLGROBENZENE 
PENTACHMROPHENOL 
PHENANTHRENE 
ANWRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUIYL BENZYL PHTHALATE 
3,3-DICHLGROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BIS(2-EHMHEKYL)PHTHALATE 
DI-N-GCPYLPHTHAIATE 
BENZO(B)FLUORAN’IHENE 
BENZO(K)FLUORANlHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PBRYLENE 

UG/KG 640 u 
UG/KG 640 u 
UGIKG 640 u 
UGKG 640 u 
UGIKG 1sOO u 
UG/KG 640 u 
UGiKG 1500 u 
UGiKG 6Qo u 
UGIKG 640 u 
UG/KG 640 u 
UG/KG 1500 u 
UG/KG 640 u 
UGiKG 1500 u 
UGiKG ISo0 u 
UC/KG 640 u 
UG/KG 64OU 
UGKG 640 LJ 
UG/KG 640 u 
UG/Ka 640 u 
UGIKG 1sw u 
UG/KG 1500 u 
UGKG 640u 
UG/KG 640u 
UGiKG 640 u 
UG/KG ISW u 
UGiKG 640 u 
UG/KG 64ou 
UG/KG 640 u 
UGiKG 640 u 
UG/KG MO u 
UGIKG 640 u 
UG/KG 640U 
UGiKG 640u 
UGKG 640u 
UGKG 640 u 
UGKG 640 u 
UGKG 640 u 
UGKG 640 u 
UGKG 640U 
UGKG 640 u 
UGKG 640 u 
UGKG 640 u 
UGKG 64ou 

690 U 
69OU 
690 U 
690 U 

1700 u 
690U 

1700 u 
690 U 
690 U 
690 U 

1700 u 
690 U 

1790 u 
1700 u 
690 U 
690 U 
690 U 
690 U 
690 U 

1700 u 
1700 .u 
690 U 
690 U 
690 U 

1700 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690U 
690 U 
690 U 
690U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

660U 
660U 
660U 
660U 

16tuJu 
66ou 

16oOu 
660U 
660U 
660U 

16OOu 
660U 

16OOU 
1600 UJ 
660U 
660U 
660U 
660U 
660U 

1600u 
1600 .u 
660U 
660U 
660U 

16OOU 
660U 
660U 
660U 
660U 
660U 
660 UJ 
660U 
660u 
660U 
660 UJ 
660U 
660 UJ 
660 US 
660 UJ 
660U 
660U 
660U 
669U 

630 U 
630 U 
630 U 
630 U 

lSO0 u 
630 U 

1500 u 
630 U 
630 U 
630 U 

1500 u 
630 U 

ISo0 u 
1500 UJ 
630 U 
630 U 
630 U 
630 U 
630 U 

1500 u 
1500 u 
630 U 
630 U 
630 U 

1500 u 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 
630 UJ 
630 U 
630 UJ 
630 U 
630 U 
630 U 
630 U 
630 U 
630 U 

520 u 
520 u 
520 u 
s20 u 

1300 u 
520 u 

1300 u 
520 u 
520 u 
520 u 

1300 u 
520 u 

1300 u 
1300 u 
520 u 
520 u 
520 u 
s20 u 
520 u 

1300 u 
1300 u 

520 u 
520 u 
520 UJ 

1300 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
520 u 
s20 u 
s20 u 
520 u 
520 u 
520 u 
520 u 
320 UJ 
520 UJ 
520 UJ 

610 U 
610 U 
610 U 
610 U 

1sw u 
610 U 

1500 u 
610 U 
610 U 
610 U 

1500 u 
610 U 

1sw u 
13w u 
610 U 
610 U 
610 U 
610 U 
610 U 

1500 u 
1500 u 
610 U 
610 U 
610 UJ 

1sw u 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U . 
610 U 
610 U 
610 U 
610 U 
610 U 
610 U 
610 UJ 
610 UJ 
610 UJ 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0233 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Parameter 

Sample No: 
Depth: 

Date Sampled: 
Jab Id: 

6-BH03-SD-06B 6-BH03-SD-06M 6-BH03-SD-612B 6-BH03-SD-612M 6-BHW-SD-06B 6-BH@t-SD-&W 
N/A N/A NIA N/A N/A N/A 

8m92 8/28/92 S/28/92 St28192 8LW92 8/26wt 
004S8-05 004S8-07 00458-08 &4S8-09 00439-01 00439-02 

PESTICIDEIPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHLOR EPOXIDE 
ENDGSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRJN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4.4’-DDT 
ME’IHOXYCHLOR 
ENDRIN KETONE 
ENDRJN ALDEJJYDE 
ALPHACHLORDANE 
GAMMA CHLORDANE 
TOXAPHENE 
PCB-1016 
PCB- 1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1269 

VOLATJLES 
CHLOROME’IHANE 
BROMOME’IHANE 
VINYLCHLORIDE 
CHLOROETHANE 
ME’HWLENE CHKGRIDE 
ACETONE 
CARBON DISULFJDE 
l,l-DICHLCROETHENE 
l,l-DICHLOROETHANE 
1,2-DICHLOROE’JHENE 
CHLOROFORM 
1,2-DICHLGROE’JHANB 
2-BUTANONE 

UGKG 
UGlKG 
UGKG 
UGiXG 
UG/KG 
UGiKG 
UGlKo 
UGIKG 
UG/KG 
UG/lCG 
UGiKG 
UG/KG 
UG/JCG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/Ko 
UG/KG 
UGIKG 
UGIXG 
UGIXG 
UG/KG 
UGIXG 

3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 

7u 
7u 
7u 
7u 
7u 
7u 
7u 

36 U 
7u 
7u 

3.6 U 
3.6 U 
369 u 
70 u 

140 u 
70 u 
70 u 
70 u 
70 u 
70 u 

4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
4.9 u 
9.4 u 
68 
9.4 u 
9.4 u 
25 

9.4 u 
1s 
49 u 
9.4 u 
9.4 u 
4.9 u 
4.9 u 

490 u 
94U 

190 u 
94U 
94U 
94U 
94U 

170 

UGiKG 1s u 30 u 
UGIKG 1s u 30 u 
UG/KG 1s u 30 u 
UG/KG 15 u 30 u 
UGlKG 3J 30 u 
UG/XG 34 99 
UC/KG 1s u 30 u 
UGIKG 1s u 30 u 
UGiKG 1s u 30 u 
UG/XG 1s u 30 u 
UC/KG 1s u 30 u 
UG/KG 1s u 30 u 
UG/KG 10 J 23 J 

2.8 U 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
2.8 U 
54 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
5.4 u 
28U 
5.4 u 
s.4 u 
2.8 U 
2.8 U 

280u 
54U 

110 u 
54U 
54U 
54U 
s4u 
WU 

16 U 
16 U 
16 U 
16 U 
4J 

210 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
30 

4u 
4u 
4u 
4u 
4u 
4u 
4u 
4u 

7.9 u 
22 

7.9 u 
7.9 u 
9.2 J 
7.9 u 
6.6 J 
40 u 
7.9 u 
7.9 u 

4u 
4u 

499 u 
79 u 

169 u 
79 u 
79 u 
79 u 
79 u 

169 

28U 
28 U 
28 U 
28 u 
7J 

340 
28 U 
28 U 
28U 
28 U 
2SU 
28U 
s9 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 

3.9 u 
14 

3.9 u 
3.9 u 
8.4 J 
3.9 u 
16 J 
20 u 

3.9 u 
3.9 u 

2u 
2u 

299 u 
39 u 
79 u 
39 u 
39 u 
39 u 
39 u 
51 

12 u 
12 u 
12 u 
12 u 
12 u 

140 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
4.5 UJ 
41 J 

4.5 UJ 
4.5 UJ 
42 J 
4.5 UJ 
9.4 J 
23 UJ 

4.5 UJ 
4.5 UJ 
2.3 UJ 
2.3 UJ 
230 UJ 
45 UJ 
91 UJ 
Y UJ 
45 UJ 
45 UJ 
45 UJ 

110 J 

889U 
8.39U 
88OU 
880U 
884tt.J 

99KlJ 
889U 
8SOt.J 
88OU 
8SOU 
8S9U 
88OU 

2400 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LE!JEUNE, NORTH CAROLINA 

ORGANICS 

Sample. No: 6-BH03-SD-06B 
Depth: NIA 

Date Sampled: anat92 
Lab Id: 00138-0s 

6-BH03-SD-06M 
NIA 

a/28/92 
owa-07 

6-BH03-SD-6128 
NIA 

a/28/92 
oo45a-08 

6-BH03-SD-612M 
N/A 

a/28/92 
00458-09 

6-BH00-SD-06B 
N/A 

8/26/92 
00439-01 

6-BH@+SD-06M 
N/A 

a/26/92 
0043942 

Parameter 

VOLATILES Cont. 
l,l,l-TRICHLOROElHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
I,?-DICHLOROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHWROMETHANB 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1.1,2.2-TETRACHLOROETHANE 
TOLUENE 
CHMROBBNZENE 
ETHYlBENZENE 
STYRENE 
TOTALXYLENES 

SEMIVOLATILES 
PHENOL 
BIS(2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBBNZENE 
1,2-DICHLOROBBNZENE 
2-METHYLPHBNOL 
2,2’-OXYBD (I-CHLOROPROPANE) 
J-METHYLPHENOL 
N-NITROSODI-N-PROPYIAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’IHYLPHENOL 
BIS(?-CHLOROE’I’HOXY) MEHANE 
2,4-DICHLCROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHlHALENE 
4-CHLORANILINE 
HEXACHLOROBUTADIENE 

UG/KG 
UGlKo 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UGiKG 
UG/KG 
UC/KG 
UG/KG 
UG/KG 
UGIKG 
UGiKG 
UGiKG 
UG/KG 
UG/KG 
UGiKG 

UGIKG 
UGIKG 
UGMG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UGiKG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UGKG 

UGiG 

13 u 
1s u 
1s u 
1s u 
1s u 
SJ 

1s u 
1s u 
1s u 
1s u 
1s u 
1s u 
15 u 
3J 

1s u 
1s u 
1s u 
1s u 
1s u 
3J 

700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 UJ 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 
700 u 

30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 

930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 ZJ 
930 US 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 

16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

wou 
s40 u 
340 u 
340 u 
540 u 
340 u 
s40 u 
s40 u 
540 u 
540 u 
540 u 
340 u 
340 u 
s40 u 
340 u 
340 u 
34OlJ 
s40 u 
540 u 
340 u 
wo u 

28 u 
28 u 
28 u 
28 U 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
28 u 
2aU 

780 u 
786 u 
780 u 
780 u 
780 u 
780 u 
780 u 
789 u 
780 u 
780 u 
789 u 
780 u 
786 u 
786 u 
780 u 
la0 u 
786 u 
780 U 
789 u 
78o’U 
780 u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

396 u 
390 u 
399 u 
399 u 
399 u 
390 u 
399 u 
399 u 
399 u 
390 u 
390 u 
390 u 
390 u 
390 u 
399 u 
399 u 
396 u 
396 u 
399 u 
399 u 
399 u 

SSOU 
SSOU 
l38OU 
SSOU 
S86U 
S8OU 
S8OU 
88oU 
S86U 
834U 
880U 
88oU 
880U 
886U 
S89U 
886U 
8SOU 
880U 
S86U 
SSOU 

450 u 
450 u 
450 u 
450 u 
450 u 
4so u 
450 u 
4so u 
450 U’ 
450 u 
450 u 
450 u 
430 u 
450 UJ 
4so u 
450 u 
450 u 
450 u 
4so u 
4so u 
450 u 

Page 5 of 1S bbhsdor.wkl 



SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION CTO-0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

ORGANICS 

Sample No: 6-BH03-SD-068 6-BH03-SD-96M 6-BH03-SD-612B 6-BH03-SD-612M 6-BHO4-SD-WB 6-BHO&SD-WM 
Dep1b: N/A N/A N/A N/A NIA NtA 

Date Sampled: 8/2S/92 8/28/92 tw8l92 8m92 St26192 8m92 

Parameter 
IA Id: 90458-OS 09458-07 ocl458-08 00458-09 90439-01 00439-02 

units 

SEMIVOLATILES Cont. 
4-CHLGRO-3-METHYLPHENOL 
2-ME’IHYLNAPHTHALENE 
HEXACHLGROCYCLGPENTADIBNE 
2,4,6-TRICHLOROPHENOL 
2,4.5-TRICHLOROPHENOL 
2-CHMRONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPH’IHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPH’I’HENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUJ3NE 
DIETHYL PHTHALATE 
4-CHLOROPHENYLPHENYLETHER 
I’LUORENE 
4-NITROANILINB 
4.6-DINITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHMROPHENOL 
PHENANTHRENB 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
PLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLOROBENZIDINE 
BENZO(A)ANlHRACENE 
CHRYSENB 
BIS(2-BIHYLHEXYL)PHTHALATE 
DI-N-OCPYLPHTHALATE 
BENZO(B)PLlJORANlHENE 
BENZO(K)BLUORANlHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

UGiKG 
UGIKG 
UGnCG 
UG/KG 
IJG/RG 
UGiKG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UC/KG 
UG/KG 
LJGiKG 
UGiKG 
UG/KG 
UGIKG 
UGiKG 
UGIKG 
UGIKG 
UOIKG 
UG/KG 
UG/KG 
UGiKG 
UGIKG 
UGIKG 
UG/KG 
UG/KG 
UGiKG 
UGlKG 
UGiKG 
UG/KG 
UGlKG 
UGiKG 
UGiKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
UGlKG 
UG/KG 
UG/KG 

709 u 
700 u 
700 u 
700 u 

1700 u 
706 u 

1790 u 
799 u 
769 u 
706 u 

1766 u 
760 u 

1799 u 
1700 UJ 
709 u 
709 u 
709 u 
700 u 
709 u 

1799 u 
1709 u 
790 u 
790 u 
799 UJ 

1700 u 
799 u 
7ttcl u 
700 u 
709 u 
700 u 
700 u 
709 u 
700 u 
700 u 
700 u 
709 u 
709 u 
700 u 
769 u 
450 J 
700 UJ 
700 UJ 
796 UJ 

930 u 
930 u 
930 u 
930 u 

2300 U 
930 u 

2309 U 
930 u 
930 u 
930 u 

2300 U 
930 u 

2300 U 
2390 UJ 

930 u 
930 u 
930 u 
930 u 
930 u 

2390 U 
2300 U 

930 u 
930 u 
930 UJ 

2396 U 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
930 u 
19OJ 
930 UJ 
930 UJ 
930 UJ 

540u 
540 u 
540 u 
540 u 

1396 u 
540 u 

1399 u 
540 u 
s40 u 
540 u 

1360 u 
540 LJ 

1390 u 
1390 u 
540 u 
s40 u 
540 u 
540 u 
540 u 

1399 u 
1300 u 
540 u 
540 u 
S40 UJ 

1300 u 
540 CJ 
540 u 
-540 u 
MO u 
540 u 
MO u 
s40 u 
540 tJ 
540 u 
540 u 
540 u 
s40 u 
540u 
540 u 
640 
540 UJ 
540 UJ 
540 UJ 

789 u 
780 IJ 
780 u 
780 U 

1900 u 
780 u 

19OOU 
789 u 
180 u 
780 U 

19oou 

180 u 

1909u 
1999u 
789 u 
789 u 
780 U 
780 u 
789 u 

1909u 
1900 U 
780 u 
780 u 
789 UJ 

1909U 
769 u 
786 u 
789 u 
789 u 
789 u 
786 u 
780 u 
786 u 
789 u 
789 u 
789 u 
789 u 
7Sou 
780 u 
230 J 
780 UJ 
780 UJ 
789 UJ 

399 u 
390 u 
390 u 
396 u 
950 u 
399 u 
950 u 
399 u 
399 u 
399 u 
950 u 
396 u 
950 u 
950 u 
399 u 
396 u 
399 u 
399 u 
399 UJ 
950 u 
950 u 
399 u 
390 u 
390 u 
950 u 
396 u 
399 u 
399 u 
396 UJ 
396 u 
399 u 
399 u 
399 u 
399 u 
399 u 
390 u 
399 UJ 
390 u 
399 u 
399 u 
40 J 

390 u 
390 u 

4so u 
450 u 
450 u 
4so u 

1100 u 
450 u 

1100 u 
430 u 
450 u 
4SO UJ 

1100 u 
4so u 

1109 u 
1109 u 
450 u 
450 UJ 
450 u 
430 u 
4so u 

1Rm u 
1100 u 
450 u 
450 u 
430 u 

1199 u 
450 u 
430 u 
450 u 
450 u 
450 u 
450 u 
4so u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL JNVESTIGATION GIG-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANIC3 

Parameter 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

6-BHOQ-SD-6128 6-BHtH-SD-612M 6-BHOS-SD-66B 6-BHOS-SD-66M 6-BHO6-SD-66B 6-BHM-SD-WM 
NIA NIA N/A NtA NIA NIA 

8m92 S/26/92 8/26/92 S/26/92 g/26/92 m6l92 
00439-03 90439-04 00439-0s 99439-06 00439-97 00439-09 

PESTICIDEZ’CBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRW 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4.4’-DDE 
ENDRIN 
ENDOSULFAN II 
4.4’-DDD 
ENDOSULFAN SULFATE 
4A’-DDT 
ME’JHOXYCHLGR 
ENDRIN KETONE 
ENDRIN ALDFHYDE 
ALPHA CHLGRDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1269 

VOLATILES 
CHLGROME’IHANE 
BROMOME’IHANB 
VINYLCHLORIDE 
CHLOROE’IHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULF~E 
l,l-DICHLGROETHENE 
l,l-DICHLGROE’HIANE 
1,2-DICHLGROE’IHENE 
CHLOROFORM 
I,2-DICHLGROETHANE 
2-BUTANONE 

UGtKG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGfKG 
UG/KG 
UGIKG 
UGiKG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGiKG 
UGKG 
UGIKG 
UGiKG 
UG/KG 
UGtKG 
UGiKG 
UG/KG 
UGIKG 
UG/KG 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
35 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
6.8 UJ 
35 J 
6.8 UJ 
6.8 US 
11 J 

6.8 UJ 
6.8 UJ 
35 UJ 
6.8 UJ 
6.8 UJ 
3.5 UJ 
3.5 UJ 

3SO UJ 
68 UJ 

140 UJ 
68 UJ 
68 LJJ 
68 UJ 
68 US 

240J 

UGIKG 12 u 
UGIKG 12 u 
UG/KG 12 u 
UGIKG 12 u 
UGlKG 12 u 
UGIKG 50 J 
UG/KG 12 u 
UG/KG 12 u 
UG/KG 12 u 
UG/KG 12 u 
UGiKG 12 u 
UG/KG 12 u 
UG/KG SJ 

2.3 UJ 
2.3 UJ 
23 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
4.4 UJ 
53 J 

4.4 UJ 
4.4 UJ 
220 J 
4.4 UJ 
38 J 
23 UJ 

4.4 UJ 
4.4 UJ 
2.3 UJ 
2.3 UJ 

230 UJ 
44 UJ 
89 UJ 
44 UJ 
44 UJ 
44 UJ 
44 UJ 

370 J 

12 u 
12 u 
12 u 
12 u 
12 u 
91 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
2.3 UJ 
4.S UJ 
30 J 
4.5 UJ 
4.S UJ 
26 J 
4.5 UJ 
4.S UJ 
23 UJ 
4.S UJ 
4.5 UJ 
2.3 UJ 
2.3 UJ 
230 UJ 
4S UJ 
91 UJ 
45 UJ 
4S UJ 
45 UJ 
45 UJ 
64J 

199ou 
19wu 
19txtu 
19wu 
1999u 
3709 J 
19oou 
1999u 
1900u 
1909u 
1999u 
1909u 
2699 

S.8 U 
5.8 U 
5.8 U 
S.8 U 
S.8 U 
5.8 U 
S.8 U 
S.8 U 
11 u 
32 
11 u 
11 u 
23 
11 u 
21 J 
58 U 
11 u 
11 u 
5.8 U 
X8 U 
s80 u 
110 u 
230 U 
110 u 
110 u 
110 u 
110 u 
110 J 

37 u 
37 u 
37 u 
37 u 
37 u 

470 J 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
87 J 

3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
3.2 UJ 
6.3 UJ 
68J 
6.3 Uf 
6.3 UJ 
37 J 

6.3 UJ 
14 J 
32 UJ 
6.3 UJ 
6.3 UJ 
14 J 

3.2 UJ 
329 UJ 

63 UJ 
130 UJ 
63 UJ 
63 UJ 
63 UJ 
63 UJ 

189 J 

20 u 
20 u 
20 u 
20 u 
20 u 
69J 
20 u 
20 u 
20 u 
20 lJ 
20 u 
20 u 
20 u 

2.S UJ 
2.5 UJ 
2.S UJ 
2.5 UJ 
2.S UJ 
2-S UJ 
2.5 UJ 
2.5 UJ 
4.8 UJ 
24J 

4.8 UJ 
4.8 UJ 
22 J 

4.8 UJ 
7J 

2.5 UJ 
4.8 UJ 
4.8 UJ 
2.5 UJ 
2.5 UJ 
250 UJ 
48 UJ 
98 UJ 
48 UJ 
48 UJ 
48 UJ 
48 UJ 
69 J 

14 u 
14 u 
14 u 
14 u 
14 u 
91 J 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUBNCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NOR’IH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Dare Sampled: 
lab Id: 

6-BH64-SD-612B 6-BHIN-SD-612M 6-BHOS-SD-66B 6-BHOS-SD-&W 6-BH96-SD-66B 6-BH66-SD-06M 
NIA N/A N/A NIA N/A NIA 

M6m 8t26l92 8l26i92 a/26/92 8l26192 8l26l92 
lw39-03 ai439-04 00439-05 99439-06 99439-07 00439-99 

Parameter 

VOLATILES Cont. 
l.l.l-TRICHLOROE’IHANE 
CARBON TETRACHIGRIDE 
BROMODICHLGROMETHANE 
l,Z-DICHIGROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLGROI3THENB 
DIBROMOCHU)ROMETHANE 
1,1,2-TRIcHLOROI3lHANE 
BENZENB 
TRANS-I$-DICHLQROPROPENE 
BROMOFORM 
4-MKTHYL-Z-PENTANONE 
2-HBXANONB 
TETRACHMROETHENE 
1.1,2,2-TETRACHLQROETHANE 
TOLUENE 
CHLGROBENZENE 
E’fHYfBBNZENB 
STYRENE 
TOTALXYLENES 

SEMIVOLATILES 
PHENOL 
BIS(Z-CHMROEI‘HYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHMROBENZENE 
1,4-DICHLOROBENZENE 
I,?-DICHLGROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHIGROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROE’IHANE 
NITROBENZBNE 
ISOPHORONE 
2-NITROPHENOL 
ZA-DIMETHYLI’HENOL 
I&(2-CHMROETHOXY) METHANE 
2.4-DICHLGROPHENOL 
1;2,4-TRICHLOROBENZENE 
NAPH’IHALBNE 
4-cHLOR4NILINE 
HEXACHLOROBUTADIENE 

Uailr 

UGIKG 
U&KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UGIICG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UGIKG 
UGiKG 
UGiKG 
UGiKG 
UGIKG 
UGIKG 
VGIKG 
UGiKG 
UGIKG 

UG/KG 
UGiKG 
UGIKG 
UG/KG 
UG/KG 
UG/Ko 
UGIKG 
UG/KG 
UGIKG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UGlKG 

UG/KG 
UGiKG 
UGIKG 

UGiKG 
UG/KG 
UGlKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 IJ 
12 u 
12 u 
12 u 
12 u 
12 IJ 
12 u 
12 u 

699 II 450 u 
696 U 4so u 
699 U 450 u 
699 U 450 u 
696 U 450 u 
699 U 450 u 
696 U 450 u 
699 U 450 If 
690 U 450 u 
699 U 450 u 
699 U 4so u 
690 U 450 u 
699 U 450 u 
699 UJ 450 UJ 
690 U 450 u 
699 U 430 u 
699 U 450 u 
690 U 450 u 

696 U 430 u 
696 U 450 u 
696 U 4so u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 

12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

1999 u 
1909 u 
19fnJu 
196OU 
1969I.J 
1909u 
1poou 
1909u 
1966 II 
1900u 
19wu 
1999l.J 
1900 v 
1909I.J 
1900u 
199ol.J 
19wu 
1999 ZJ 
19wu 
199ou 

430 u 
450 u 
450 u 
4so u 
450 u 
450 u 
430 u 
4so u 
4so u 
4so u 
450 u 
450 u 
450 u 
450 u 
4so u 
450 u 
450 u 
450 u 
450 u 
450 u 
450 u 

37 u 
31 u 
31 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
31 u 
37 u 
37 u 
37 v 
37 u 
37 u 
31 u 
37 u 
37 u 
37 u 
37 u 

1860 U 
1896u 
18oou 
1Swu 
18wu 
1899 u 
1800 u 
1899u 
1Soou 
lS99U 
18oou 
1899 U 
18oou 
1800 U 
18wu 
1896 U 
1899 U 
18MJu 
1800u 
li399U 
18WU 

20 u 
29U 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 v 
20 u 
20 u 
20 u 
20 u 
20 v 
20 u 
20 u 

640 u 
640 u 
649U 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
640 u 
MO u 
640 u 
640 u 
640 u 
640 u 
640 v 
640 u 
640 u 
640 u 
640 u 
640 v 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
I4 UJ 
14 UJ 
14 u 
14 v 
14 u 
14 u 
14 u 
14 u 
14 u 
14 v 
14 u 
14 u 

486 u 
489U 
480 u 
4S9I.J 
480 u 
486 u 
484 v 
489 u 
480 u 
4S9U 
489 u 

489 u 
4.39 u 
48ou 
486 u 
489 v 
489 u 
489 u 
486 u 
480 u 
489 u 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0l33 
MCB CAMP LEJBUNE, NORTH CAROLINA 

ORGANICS 

Snmplc No: 6-BHOQ-SD-612B 
Depth: N/A 

Date Sampled: 8m92 

6-BHtN-SD-612M 
N/A 

al26l92 

6-BHOS-SD-WB 
NIA 

a/26/92 

C-BHOS-SD-(MM 
N/A 

a/26/92 

6-BHW-SD-96B 
NIA 

a/26/92 

6-BH96-SD-MM 
NIA 

am92 
Lab Id: 00439-03 00439-04 00439-0s 00439-06 cw39-07 00439-09 

Units 

SEMIVOLATILBS Cont. 
4-CHLORO-3-MEWYLPHENOL 
2-MEIHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADlENE 
2,4.6-TRIaILOROPHENOL 
2,4,S-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3 -NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUBNE 
DIE’IHYL PHTHALATE 
4-CHLGROPHBNYL PHENYL ETHER 
PLUORENE 
4-NITROANILINB 
4,6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
J-BROMOPHENYLPHENYL E’IHER 
HEXACHIQROBENZENE 
PENTACHLOROPHENOL 
PHENAN’IHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
PLUORANlHENE 
CARBAZOLE 

PYRENE 
BUTYL BENZYL PHTHALATE 
3.3-DICHLOROBENZIDINE 
BENZO(A)ANIHRACENE 
CHRYSENE 
BIS(2-E’IHYLNEXYL)PHTHALATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)PLUORAN’IHENE 
BENZO(K)PLUORANHIENE 
BENZO(A)PYRENB 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLBNB 

UGiKG 
UC/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/ffG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UGIKG 
UGIKG 
UG/KG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UGIKG 
UG/Ko 
UG/KG 
UGiKG 
UGiKG 

UGIKG 
UGIKG 
UGiKG 
UGiKG 
UGn(c 
UGIKG 
UG/KG 
UGiKG 
UG/KG 
UG/KG 

690U 
690 U 
690 U 
690 U 

1700 u 
690 U 

1799 u 
690 U 
690 U 
690 UJ 

1700 u 
690 U 

1709 u 
1799 u 

690 U 
690 UJ 
690 U 
690 U 
690 U 

1700 u 
1700 u 

690 U 
690 U 
690U 

1700 u 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 
690 U 

690 U 
690 U 
690 U 
690 U 
690 U 
690U 

93 J 
690 U 
690 U 
690 U 

450 u 
450 u 
4so u 
450 u 

1109 u 
450 u 

1100 u 
450 u 
450 u 
450 u 

1190 u 
4so u 

1109 u 
1199 u 
450 u 
4S0 UJ 
430 u 
450 u 
450 u 

1199 u 
1100 u 

450 u 
4so u 
450 u 

1199 u 
450 u 
450 u 
450 u 
450 u 
450 u 

69J 
450 u 
450 u 
450 u 
450 u 
450 u 
4SO u 
450 u 
450 u 
199 J 

450 u 
450 u 
4S0 IJ 

450 u 1Eitxlu 
450 u ltI9oU 
450 u 18oou 
450 v 1soou 

1100 u 44wu 
450 u 1soou 

1199 u 44wu 
450 u 1fuutl.J 
450 u 1t?o9u 
430 u law u 

1100 u 44wu 
450 u 18oou 

1109 u 44wu 
1199 u 4499U 
450 u 1aoou 
450 u 1goou 
450 LJ 1aJou 
450 u 18oou 
450 UJ 1800 UJ 

1199 u 44wu 
1199 u 44wu 

450 u 1SOOU 
450 u 18ooI.J 
450 u 18oou 

1100 u 44wu 
450 u 18oou 
450 u IantU 
450 u 1Soou 
450 UJ 1800 UJ 
450 u 1tIotlu 
450 u law u 
450 u 18oou 
450 u law u 
450 I.1 18oou 
4so u 1aoou 
4.70 LJ 1aoou 
4S0 UJ 1800 UJ 
450 u 1mou 
450 u 1aoou 
450 u 1aoou 
450 u 1awu 
450 u 1aoou 
4so u 1aoou 

640 u 
640 u 
640 u 
640 u 

16fmu 
640 u 

16WJI.l 
640 u 
640 u 
640 u 

16oou 
640 v 

1699 u 
169ou 
640 u 
640 v 
640 u 
640 u 
640 u 

1699u 

16wu 
640 u 
640 u 
640 u 

1699u 
640 u 
640 u 
640 u 
640 u 
640 u 

76 J 
640 u 
640 u 
640 ,u 
640 u 
MO u 
640 u 

%J 
640 u 
640 u 
640 u 
640 u 
640 u 

480u 
480u 
4NIu 
48ou 

1200 u 
480u 

12w u 
480u 
480u 
480u 

12w u 
48oU 

1200 u 
1200 u 
480 u 
480 u 
480u 
480 u 
480 UJ 

1200 u 
1200 u 
4gOU 
48ou 
480u 

1200 u 
480u 
4KIu 
4aOu 
480 UJ 
480u 
48Ou 
480u 
480 u 
480u 
48ou 
480 U 
480 UJ 
480 u 
480 u 
480u 
480u 
480 u 
480u 

Page 9 of 1s 6bhsdor.wkl 



SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND PREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJEUNE. NOR’IH CAROLINA 

ORGANICS 

Snmplc No: 6-BliWf-SD-06B 6-BHM-SD-WM 
Depth: N/A N/A 

Date Sampled: a/27/92 a/27192 
Lab Id: 00445-01 0044542 

Units 

PESTICIDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRIN 
HEPTACHWR EPOXIDE 
ENDQSULFAN I 
DIELDRIN 
4,4’-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
ME’IHOXYCWR 
ENDRIN KETONE 
ENDRIN ALDFHYDE 
ALPHACHLORDANE 
GAMMACHLDRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1260 

UGKG 
UGKG 
UffKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UG/KG 
UGKG 
UGKG 
UGKG 
UGKG 

Sl u 
s1 u 
51 u 
Sl u 
Sl u 
Sl u 
Sl u 
51 u 
99U 
99U 
WU 
WU 
9PU 
WU 
99U 

510 u 
99U 
99U 
Sl u 
51 u 

5100 u 
990U 

2Lloou 
9WU 
990U 
990U 
9!WU 
99OU 

19 u 

Pnrameter 

VOLATILES 
CHU)ROME’IHAh’E 
BROMOME’IHANE 
VINYLCHLORIDE 
CHL.OROE’IHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLOROE’IHBNE 
l,l-DICHLOROE’IHANE 
f,2-DICHLOROE’IHENE 
CHLOROFORM 
1,2-DICHLQROE’IHANE 
2-BUTANONE 

UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 

a3 u 
a! u 
a3 u 
a3 u 
a3 u 

110 UJ 
a3 u 
83 UJ 
a3 u 
a3 u 
a3 u 
a3 u 
a3 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
31 u 
37 u 
37 u 
37 u 
37 u 
31 u 
37 u 

190 u 
37 u 
37 u 
19 u 
19 u 

19oou 
370 u 
740 u 
370 u 
370 u 
370 u 
370 u 
370 u 

71 u 
71 u 
71 u 
71 u 
71 u 

180 UJ 
71 u 
71 u 
71 UJ 
71 u 
71 u 
71 u 
71 u 

r 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION CTO-0153 
MCB CAMP LBJBUNE, NOR’IH CAROLINA 

ORGANIC3 

Parameter 

Sample No: 6-BHWJ-SD-06B 6-BHO7-SD-06M 
Depth: NIA N/A 

Date Sampled: 6/27/92 tV27l92 
Lab Id: 66445-01 0044542 

Units 

VOLATILES Cont. 
l.l,l-TRICHLOROE’IHANE 
CARBON TETRACHLCRIDE 
BROMODICHLQROMETHANE 
1,2-DICHLQROPROPANE 
CIS-l,3-DICHIQROPROPENE 
TRICHLOROETHENB 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLQROPROPENE 
BROMOFORM 
4-METHYL-2-PBNTANONE 
2-HEXANONB 
TETRACHLL)ROETHBNE 
1,1,2,2-TETRACHLOROETHANE 
‘IGLUBNE 
CHLGROBENZENE 
ElHYLBENZENE 

_ STYRENE 
TOTALXYLBNES 

SEMIVOLATILES 
PHENOL 
BIS(?-CHLQROBTHYL) ETHER 
2-CHLOROPHENOL 
1,3-DICHLGROBENZENE 
1,4-DICHLOROBBNZENE 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLQROPROPANE) 
4-METHYLPHBNOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYIPHENOL 
BIS(Z-CHMROETHOXY) METHANE 
2,4-DICHLGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHIHALENE 
I-CHLQRANILINE 
HEXACHLGROBUTADIENE 

UG/KG 
UGIKG 
UG/Ko 
UGIKG 
UGiKG 
UGiKG 
UG/KG 
UGIICG 
UG/KG 
UGiICG 
UG/ICG 
UG/KG 
UGIKG 
UG/KG 

.UG/KG 
UGIKG 
UGIXG 
UGKG 
UGKG 
UGKG 

a3 u 
a3 u 
83U 
a3 u 
83 UJ 
83 u 
83 u 
83 u 
83 u 
g3U 
83 u 
83u . 
83I.I 
83 u 
a3 u 
a3 u 
83 u 
83 u 
8323 
a3 u 

UGKG 3300 u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 33W u 
UGKG 340 J 
UGKG 3300 u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 33W u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 33W u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 3300 u 
UGKG 33w u 
UGKG 3300 u 

11 u 
71 u 
71 u 
71 u 
71 u 

1so 
71 u 
71 u 
71 U 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
71 u 
57J 
71 u 

360 

36Wu 
3600u 
3600u 
36Oou 

370 J 
36Wu 
3600u 
3600u 
3600u 
36Wu 
3600u 
3600u 
36Wu 
36Wu 
3600u 
36Wu 
3600 U 
3600u 
36Wu 
3600u 
3600u 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0333 ,_ 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

PItmilCtCr 

Sample No: 6-BH67-SD-06B 6-BHW-SD-96M 
Doplh: N/A N/A 

Dnta Sampled: 8t27i92 s/27/92 
Lab Id: 09445-01 0044s02 

Unik 

SEMIVOLATILES Coat. 
4-CHLORO-3-MElHYLPHENOL 
2-MEIHYLNAPHTHALENE 
HEXACHLOROCYCLGPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4,S-TRICHLOROPHENOL 
2-CHMRONAPHTHALENE 
2-NITROANILJNE 
DIMETHYL PH’IHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
J-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2.4-DINITROTOLUENE 
DIE’JHYL PHTHAL4TE 
4-CHLOROPHENYLPHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLGROBENZENE 
PENTACHLQROPHENOL 
PHENAN’HIRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3,3-DICHLQROBENZIDINE 
BENZO(A)ANlHRACENE 
CHRYSENE 
BIS(2-E’IHYLHEXYL)PHTHALATE 
DI-N-OCTYLPHTHASATE 
BENZO(B)FLUORANlHENE 
BENZO(K)FLUORAN’IHENE 
BENZO(A)PYRENE 
INDENO(l,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

UGiKG 3300 u 
UG/KG 3309 u 
UGIKG 3306 u 
UG/KG 3300 u 
UGIKG 79wu 
UG/KG 3366 u 
UGIKG 79lmu 
UG/KG 3390 u 
UG/KG 3300 u 
UGIKG 33llcl u 
UGIKG 79wu 
UGMG 3399 u 
UG/KG 799ou 
UGIKG 7900u 
UGIKG 3360 u 
UGIKG 3360 u 
UG/KG 3390 u 
UGtKG 3300 u 
UGIKG 3399 u 
UGtKG 79lwu 
UG/KG 7966u 
UG/KG 3300 u 
UGiKG 3300 u 
UG/KG 3300 u 
UGIKG 799oI.J 
UGiKG 3306 u 
UGIKG 3309 u 
UGIKG 3300 u 
UGIKG 3300 u 
UGIKG 33w u 
UGIKG 3300 u 
UGiKG 3300 u 
UG/KG 33w u 
UG/Ko 3300 u 
UGIKG 33w u 
UGiKG 3300 u 
UGIKG 3366 u 
UGlKG 3300 u 
UGIKG 3390 u 
UG/KG 3300 u 
UGIKG 3309 u 
UGIKG 3369 u 
UGIKG 3300 u 

36lult.J 
36wu 
36oou 
3609u 
88wu 
3600u 
88OOU 
36ooI.J 
36oou 
3699u 
8860 LJ 
36ofJu 
8899U 
S89OU 
36lwu 
3666 CJ 
3699u 
3699u 
3600u 
S8WU 
S899U 
36wu 
3699u 
3600 U 
886OU 
36wu 
36wu 
369ou 
3660 u 
3609u 
36lmu 
36wJu 
369ou 
369ou 
3699u 
369clu 
3699 UJ 
3600 UJ 
36cHl UJ 
3666 UJ 
3690 UJ 
3600 UJ 
3696 LJJ 

:lorrs ) 6bhsdor.wkl 



SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION ‘X0-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NGNDETFCTED NONDETHXED DETECI’ED DETECTED DETECTED DETECTION _- 

PESTICJDE/PCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLOR 
ALDRW 
HEPTACHLQR EPOXIDE 
ENDOSULFAN I 
DIELDRIN 
4,4.-DDE 
ENDRIN 
ENDOSULF’AN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
ME’JHOXYCHLOR 
ENDRIN KETONE 
ENDRW ALDEHY DE 
ALPHA CHLGRDANE 
GAMMACHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1269 

VOLATILES 
CHLGROME’IHANE 
BROMOMETHANE 
VINYL CHLGRIDE 
CHMROE’IHANE 
ME’HIYLENE CHMRIDE 
ACETONE 
CARBON DISULFIDE 
l,l-DICHLGROE’IHENE 
l,l-DICHLQROElHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLoROElHANE 
2-BUTANONE ~ 

UGIRG 
UG/XG 
UGKG 
UG/RG 
UGtRG 
UG/RG 
UGKG 
UGKG 
UG/RG 
UG/RG 
UG/RG 
UGiXG 
UG/KG 
tJG/KG 
LJGiKG 
UGIKG 
UGiKG 
UG/KG 
UGIKG 
lJG/KG 
UGiKG 

UGiCG 
UGiKG 

UGiKG 
UGIKG 

UGiKG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGKG 
UGKG 
UGiRG 
UGIRG 
UG/RG 
UGiRG 
UG/RG 
UGiRG 

2u Sl u 
2u SI u 
2U Sl u 
2u 51 u 
2u 51 u 
2u 51 u 
2u 51 u 
2u 51 u 

3.9 u 99U 
3.4 u 99U 
3.9 u 99U 
3.9 u 99U 
52 u 99U 
3.9 CJ wu 
4.S UJ 99U 
20 u SlO u 
3.9 IJ 99U 
3.9 u 99U 

2u Sl u 
2u Sl u 

299 u 5199 u 
39 u 999U 
79 u 2ooou 
39 LJ 99OU 
39 u 99OU 
39 u 9911U 
39 u 990U 
52 u !J!NU 

12 u 
12 u 
12 u 
12 u 
12 u 
18 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

lWJ!JU 
199ou 
1909u 
1909U 
199ou 
189 UJ 

19aou 
1900u 
1999u 
19wu 
1909u 
1poou 

S3U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5.7 

ND 
ND 
a.4 J 

ND 
6.6 J 

ND 
ND 
ND 

14 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

51 

ND 
ND 
ND 
ND 

2J 
34 

ND 
ND 
ND 
ND 
ND 
ND 

3J 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

68 
ND 
ND 
220 J 
ND 

38 J 
ND 
ND 
ND 

14 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
370 J 

ND 
ND 
ND 
ND 

7J 
!WOOJ 
ND 
ND 
ND 
ND 
ND 
ND 

2609 

6-BH96-SD-06B 

6-BHOQ-SD-612M 

6-BHO4-SD-612M 

6-BH96-SD-96B 

6-BHO7-SD-06M 

6-BH03-SD-612M 
6-BHW-SD-96M 

6-BHOS-SD-96B 

on0 

on0 
on0 
on0 
on0 
on0 
on0 
O/20 
on0 
11no 
on0 
o/20 
lot20 . 
O/20 
lV20 
on0 
on0 
on0 
l/20 
on0 
on0 
on0 
on0 
on0 
on0 
o/20 
on0 

ton0 

on0 
o/20 
on0 
on0 
4no 
14/20 
on0 
o/20 
on0 
on0 
on0 
O/20 

ion0 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION C-CO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORQANICS 

Parameter 

Sample No: 
DCpth: LOCATION OF FREQUENCY 

Date Sampled: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 
hb Id: NONDWECTED NONDETmBD DETECTED DETECTED DETECTED DETECTION 

Units 

VOLATILE.3 Cont. 
l.l.l-TRICHLOROE’IHANE 
CARBON TETRACHLORIDE 
BROMODICHIGROMETHANE 
I,?-DICHLOROPROPANB 
CIS-l,3-DICHLOROPROPENE 
TRICHLGROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHLGROPROPENB 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLGROETHENE 
1.1,2,2-TETRACHLGROETHANE 
TOLUENE 
CHLGROBENZENE 
ETHYJBENZENE 
STYRENE 
TOTALXYLENES 

SEMIVOLATE..ES 
PHENOL 
BIS(Z-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
13-DICHLOROBENZENE 
I,4-DICHMROBENZENE 
1,2-DICHLGROBENZENE 
2-METHYLPHENOL 
2,2’-OXYBIS(l-CHLGROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHIGROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’IHYLPHENOL 
BIS(2-CHLGROE’IHOXY) METHANE 
2,4-DICHLGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
I-CHLGRANILINE 
HEXACHLOROBUTADIENE 

UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 UJ 
UGKG 12 UJ 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 
UGKG 12 u 

UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 
UGKG 

UGKG 
UGKG 
UGKG 

390 u 
390 u 
390 u 
390 ti 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

1966u 
196ou 
19oou 
1906u 
196ou 
196ou 
19oou 
1900u 
1900u 
1900u 
1906u 
1966U 
196oI.J 
1900u 
196au 
1900u 
19oou 
1966U 
196clu 
1900u 

3600u 
3600u 
3600u 
36OOu 
1806u 
3600u 
3600u 
3600u 
36QOu 
3600u 
3600u 
3mOu 
3600u 
36OOu 
3600u 
3600u 
3600u 
36wu 

364wu 
36oou 
366ou 

ND 

ND 
ND 
ND 
ND 

SJ 
ND 
ND 

SJ 
ND 
ND 
ND 
ND 

3J 
ND 
ND 
ND 

57 J 
ND 

3J 

ND 
ND 
ND 
ND 
340J 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
150 
ND 
ND 

SJ 
ND 
ND 
ND 
ND 

3J 
ND 
ND 
ND 

57 J 
ND 
380 

ND 
ND 
ND 
ND 
370 J 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

ND 

on0 
on0 
on0 
on0 
on0 

6-BHO7-SD-MM 2/20 
on0 
on0 

6-BHOl-SD-MB l/20 
on0 
on0 
on0 
on0 

6-BH03-SD-06B I/20 
on0 
on0 
on0 

6-BH67-SD-06M Ino 
on0 

6-BHO7-SD-66M 2/20 

on0 
on0 
on0 
on0 

6-BHO7-SD-06M 2l20 
on0 
on0 
o/20 
0120 
on0 
on0 
on0 
o/20 

on0 
on0 
o/20 
on0 
on0 
on0 
on0 
on0 

F 
) 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION Cl’O-0133 
MCB CAMP LEJBUNE, NORIH CAROLINA 

ORGANIC3 

Sample No: 
Depth: 

Date Sampled: 
Lab Id: 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTED NONDETXTED DETECTED DETECTW DETECTED DETECTION 
Parameter 

SEMIVOLATILES Cont. 
4-CHLORO-3-METHYLPHENOL 
2-ME’IXIYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4.5-TRICJ-ILOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHAIATE 
ACfiNAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2.4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROMLUENE 
DIElHYL PHTHALATE 
4-CHLOROPHENYL PHENYL E’IHER 
FLUORENE 
I-NITROANILINE 
4.6-DINITRO-2-MBTHYLHENOL 
N-NITRISODIPHENY~INE 
4-BROMOPHENYLPHENYL E’IXER 
HEXACHLOROBENZENE 
PENTACXILOROPHENOL 
PHENANlHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHAL4TE 
3.3-DICHLOROBENZIDINE 
BENZO(A)AN?HRACENE 
CHRYSENE 
BIS(2-EIHYLHEKYL)PHTHAIATE 
DI-N-OCTYLPHTHALATE 
BENZO(B)FLUORAN’IHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,ZS-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENE 

UGiKG 
UGlKG 
UG/KG 
UG/Ko 
UC/KG 
UG/KG 
UGIKG 
UGIKG 
UG/KG 
UG/KG 

UGIKG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UG/KG 
UGiKG 
UGIKG 
UGlKG 
UGIKG 
UGlKff 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
UGiKG 
UG/KG 
UGIKG 
UG/KG 
UGiKG 
UG/KG 
UG/ICG 
UGIKG 
UGIKG 

UG/KG 
UGIKG 
UG/KG 
UGIKG 

UG/KG 

3% u 36oou 
3% u 36oou 
390 u 36oou 
390 u 36oou 
950 u SSOOU 
3% u 36oou 
950 u SSOOU 
390 u 36oou 
390 u 36oou 
390 u 36oou 
950 u 8800 u 
3% u 36oou 
950 u SSOOU 
950 u 8SOOU 
390 u 36oou 
390 u 36oou 
3% u 36oou 
390 u 36oou 
390 UJ 3600 U 
950 u 8SOOU 
950 u SSOOU 
3% u 36oou 
3% u 3600 U 
390 u 3600 U 
950 u 8SOOU 
390 u 36oou 
3% u 36oou 
390 u 36oou 
390 UJ 36oou ~ 
390 u 36oou 
390 u 36oou 
390 u 36oou 
3% u 3600 U 
390 u 36oou 
390 u 3600 U 
3% u 36aou 
3% UJ 3600 UJ 
390 u 3600 UJ 
390 u 3600 UJ 
390 u 3600 UJ 
450 u 3600 UJ 
3% u 3600 UJ 
3% u 3600 UJ 

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 

6OJ 
ND 
ND 
ND 
ND 
ND 
ND 

96 J 
ND 

93 J 
40 J 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
Nb 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
16 J 

ND 
ND 
ND 
ND 
ND 
ND 

%J 
ND 
640 
40 J 

ND 
ND 

on0 
on0 
on0 
0120 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
O/20 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
on0 
or20 
on0 
o/20 
on0 

6-BHO6-SD-MB 2l20 
on0 
o/20 
o/20 
o/20 
o/20 
on0 

6-BH%-SD-06B l/20 
on0 

6-BHO6-SD-06B 6120 
6-BHO4-SD-%B l/20 

on0 
O/20 
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SITI? 6 BFAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTlGATION GIG-0133 
MCB CAMPLRIEUNB. NORTH CAROLINA 

‘lGTALMBTALS 

Parrmeter 

Sample No: 6-BHOl-SD-612B 6- BHOl-SD- 612M 6-BHOl-SD-6B 6-BHOl-SD-6M 6-BHOZ-SD-06M 6-BH02-SD-612M 
Depth: EVA WA N/A N/A NIA NIA 

Date Sampled: 10/23/92 10/23/92 10/23/92 10/23/92 8/2&‘92 8123’92 
Lttb Id: 00591-03 00991-04 oom- 01 00991-02 00458- 02 004S8- 03 

units 

ALUMINUM 
ANTIMONY 
ARSENIC 

BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNBSIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGIKG 
MO/KG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 

MO/KG 
MGIKG 
Ma/KG 
MGilCG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 

6760 
4.7 UJ 

IU 
9.7 JB 

0.13 B 
0.51 UJ 
59.3 u 
5.1 

0.53 u 
3.2 JB 
765 
8.9 
128 B 
4.9 

0.05 u 
2.1 UJ 
125 B 
1.7 UJ 

0.53 UJ 
355 UJ 
0.69 U 

5.7 B 
2.1 u 

7790 5610 
5.9 u 4.9 UJ 
1.1 u 1.1 u 

14.4 B 8.5 UJ 
0.17 B 0.14 B 
0.8 UJ 0.86 UJ 

82.8 U 61.9 U 
4.1 4.9 

0.84 U 0.55 u 
10.1 JB 4.2 JB 
1590 638 
12.3 11.3 
160 B 103 B 

6B 4.7 
0.05 u 0.05 u 

3.3 UJ 2.2 UJ 
163 B 
1.9 u 

0.84 UJ 
42.8 UJ 
0.76 U 

6.5 B 
1.4 u 

122 B 
1.8 UJ 

0.55 UJ 
41.5 UJ 
0.73 u 

4.8 B 
1.6 U 

6360 
4.8 U 

0.93 u 
99 JB 
0.1 u 

0.65 UJ 
70.2 U 

3.6 
0.69 U 

6.2 JB 
956 
10.2 
130 B 
49 B 

0.04 UJ 
2.1 UJ 
140 B 
1.6 UJ 

0.69 UJ 
39.4 UJ 
0.62 U 

4.9 B 
1.8 u 

3010 
3.8 U 

0.77 u 
12.5 B 
0.08 U 
0.54 JB 
1410 

33 u 
1.1 UJ 
25 UJ 

1240 
6.9 

179 B 
4.4 J 

0.03 u 
2.1 UJ 

76.8 UJ 
1.3 u 

0.82 UJ 
25.4 UJ 
0.51 u 

3.3 JB 
12 

4.6 U 
1.6 JB 
30 B 

0.33 B 
1.3 JB 

3890 
9.9 
2.6 UJ 
2.3 UJ 

3150 
8.9 
187 B 
8.6 J 

0.07 u 
1.2 UJ 
151 u 
2.9 
1.3 UJ 

39.9 UJ 
0.65 UJ 
14.1 B 
12.6 
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SITE 6 BEAR HEAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSI’IGATION Cl-O- 0133 
MCB CAMP LBIEUNE, NORTH CAROLINA 

MTAL METALS 

Primmeter 

Sample No: * 6-BHO3-SD- 06B 6- BH03-SD-O6M 6-BHOJ-SD-612B 6-BHO3-SD-612M 6- BHO4-SD- 06B 6-BH04-SD-06M 
Depth: N/A WA WA WA WA N/A 

Date Sampled: 012&'92 8LW92 8l28'92 B/28192 8126192 S/26/92 
Lab Id: 00458-05 00458-07 00458-08 00458~09 00439-01 00439-02 

units 

ALUMINUM MGIKG 
AIWMONY MGKG 
ARSENIC MC/KG 
BARIUM MG/KG 
BERYLLIUM MO/KG 
CADMIUM MG/KG 
CALCIUM MO/KG 
CHROMIUM MGIKG 
COBALT MGKG 
COPPER MGIKG 
IRON MO/KG 
LEAD MG/KG 
MAGNESIUM MG/KG 
MANGANESE MGIKG 
MERCURY MG/KG 
NICKEL MO/KG 
POTASSIUM MGKG 
SBLBNIUM MGIKG 
SILVER MGIKG 
SODIUM MG/KG 
THALLIUM MGIKG 
VANADIUM MO/KG 
ZINC MGIKG 

13600 J 
4.4 u 

0.79 u 
31.7 B 
0.63 B 

1.3 JB 
3340 
11.9 

2.8 UJ 
2.8 UJ 

3050 
19.1 J 
317 B 

11 J 
0.05 u 

4.7 UJ 
225 B 
1.3 UJ 

0.63 UJ 
61.8 UJ 
0.53 UJ 
13.8 B 

11 

9210 
78U 
1.5 UJ 

33.2 B 
0.56 B 

1.1 JB 
4850 

8.4 
1.7 UJ 
6.7 JB 

4450 
45.3 
219 B 

14 J 
0.08 U 

4.4 u 
215 U 
2.5 UJ 
2.2 UJ 

73.5 UJ 
1u 

12.9 B 
30.4 

15000 
4.5 u 

0.79 u 
32.8 B 
0.97 B 

1.3 JB 
3280 
13.6 

3.2 UJ 
0.97 UJ 

3030 
20.8 
291 B 
8.1 J 

0.08 U 
4.2 UJ 

288 B 
1.3 UJ 

0.65 UJ 
83 UJ 

0.53 UJ 
17.8 

6.4 B 

lOBoo 
5.8 U 
1.2 UJ 

40.4 B 
0.42 B 

1.7 JB 
5880 

10 
2.5 UJ 
7.1 JB 

4660 
46.1 
210 B 

15 J 
0.11 u 

5.8 UJ 
176 U 
2.1 UJ 
1.2 UJ 

59.5 UJ 
0.83 UJ 
12.5 B 
34.5 

465 
10.2 u 
0.47 u 

4.4 u 
0.21 u 

0.7 JB 
45600 

2.4 
1.3 u 

0.83 U 
516 
2.9 

653 B 
28.7 

0.1 u 
3.5 u 

79.8 U 
1.2 u 
2.1 u 

86.5 JB 
0.47 UJ 

1.7 JB 
5u 

570 
11.3 u 
0.62 B 

4.8 U 
0.23 U 
0.69 U 

85aO 
1.2 u 
1.4 u 

0.92 U 
442 
7.7 
138 B 
6.3 J 

0.11 u 
3.9 u 

88.3 U 
1.1 u 
23u 

39.6 UJ 
0.45 u 

1.5 JB 
7.7 
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SlTB 6 BBAR HEAD CREEK SEDIMENT 
DATA AND FRBQUENCY SUMMARY 

REMEDIAL INVBSTIGATIONCIG-0133 
MCB CAMP LBIEUNB, NORHI CAROLINA 

MTALMBIXLS 

Parameter 

Sample No: 6-BHM-SD-612B 6-BHO4-SD-612M 6- BHOS-SD-06B 
Depth: ruA NIA N/A 

Date Snmplcd: MW92 8126192 a/26/92 
Lab Id: 00439- 03 00439- 04 00439- 05 

Units 

ALUMINUM 
ANI’IMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
lHALLBJM 
VANADIUM 
ZINC 

MGIKG 
MGIKG 
MO/KG 
MGIKG 
MG/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MG/KG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGiKG 
MGIKG 
MC/KG 
MGIKG 

1000 
9.4 u 
0.4 u 
8.1 JB 

0.19 u 
0.57 u 
7490 

3.4 
1.1 u 

0.76 U 
1320 

2.5 
118 B 
4.8 J 
0.1 u 
3.2 U 

73.1 u 
1I.J 

1.9 u 
28.2 UJ 

0.4 u 
1.5 JB 
6.7 

1300 
10.6 U 
0.54 B 
4.5 u 

022 u 
0.73 JB 

18WO 
2.8 
13 u 
12 JB 

995 
17.8 
295 B 
10.4 J 
0.11 u 
3.7 u ’ 

82.6 U 
1U 

2.2 u 
62.4 UJ 
0.42 UJ 

2.2 B 
11.4 

1850 
11.5 u 
0.46 U 
7.7 JB 

0.24 U 
0.71 u 
1210 

2.3 B 
1.4 u 
2.2 JB 

998 
17.6 
57.6 B 

3.8 J 
0.15 u 

4u 
90 u 
1.2 u 
2.4 U 
35 UJ 

0.46 U 
3.2 JB 

13.8 

6- BHOS-SD-06M 6-BHO6-SD-06B 6-BHO6-SD-06M 
IVA FPA I+PA 

S/26/92 S/26/92 S/26/92 
00439- 06 00439- 07 00439-09 

6230 3840 
13.1 u 11.9 u 
1.1 B 1B 
27 B 17.9 B 

03 B 0.24 U 
1.8 J 1.1 JB 

4070 4630 
6.6 5.5 
1.7 JB 1.5 u 
6.2 JB 5.2 JB 

6259 3060 
29 42 

180 B 178 B 

5269 J 
31.7 UJ 

2.2 JB 
25.1 JB 
0.65 UJ 

1.9 UJ 
12390 J 

9.2 J 
3.9 UJ 
8.8 JB 

5920 J 
27 J 

302 JB 
12.4 J 19 J 27.5 J 
0.14 u 0.13 u 038 UJ 

4.5 u 
156 B 
1.2 u 
2.7 U 

48.3 UJ 
0.5 UJ 

10.4 B 
36.6 

4.1 u 
121 B 
1.5 u 
2.4 U 

42.4 UJ 
0.61 U 

6.5 B 
24.9 

11 UJ 
248 UJ 
33 UJ 
6.5 UJ 

93.7 JB 
13 UJ 

9 JB 
50.7 J 
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SIIB 6 BBAR HEAD CREEKSEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATIONCIG-0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

TOTAL METALS 

Sample No: 6-BHOFSD-06B 6- BH07-SD-06M 
Depth: WA IWA 

Date Sampled: a/27/92 a/27/92 

Parameter 
Lab Id: 00445- 01 00445 02 

Units 

ALUMINUM 
ANl-IMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MGIKG 
MG/KG 
MGIKG 
MC/KG 
MGKG 
MGIKG 
MC/KG 
MGIKG 
MG/KG 
MG/KG 
MG/KG 

MGKG 
MG/KG 
MC/KG 
MG/KG 
MGKG 
MG/KG 
MG/KG 
MGiKG 
MG/KG 
MGIKG 
MG/KG 

12300 J 
21.3 U 

6.1 JB 
10.5 JB 
0.82 u 

4.5 UJ 
9246 J 
10.8 B 
3.4 B 

28.1 B 
15800 J 

49.2 J 
98#) J 
46.5 
0.38 u 

12 UJ 
1930 B 

7.6 U 
3u 

36200 J 
3 UJ 

45.9 B 
77.1 

22100 J 
23.7 U 

4.7 B 
22.8 JB 

1.2 u 
4.7 JB 

14400 J 
16.4 B 

4B 
23.8 B 

17100 J 
70.4 J 

10500 J 
48.6 
0.49 u 
13.4 UJ 
1460 B 

75 u 
3.4 u 

15500 J 
3 UJ 

54.1 B 
82.4 

I  jof5 6bhsdhwkl 



SITE 6 BBAR HBAD CREEK SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSTIGATION ‘ZIG- 0133 
MCB CAMP LBJEUNB, NORTH CAROLINA 

TOTAL METALS 

Psnmeter 

SsmpleNo: 
Depth: 

Date Ssmpled: 
Lsb Id: 

Units 

LOCATION OF FREQUENCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETECTBD NONDETECTBD DETBCI’BD DBTBCTBD DETECTED DEfBCI’ION 

ALUMIh’UM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MG/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MG/KG 
MGIKG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MO/KG 
MO/KG 
MGtKG 

NA NA 
3.8 u 31.7 UJ 
0.4 u 1.5 UJ 
4.4 u 8.5 UJ 

0.08 u 1.2 u 
0.51 UJ 4.5 UJ 
59.3 u 82.8 u 

1.2 u 3.3 u 
0.53 u 3.9 UJ 
0.76 U 2.8 UJ 
NA NA 
NA NA 
NA NA 
NA NA 
0.03 u 0.49 u 

2.1 UJ 13.4 UJ 
73.1 u 248 UJ 

1U 7.6 U 
0.53 UJ 6.5 UJ 
25.4 UJ 83 UJ 
0.4 u 3 UJ 

NA NA 
1.4 u su 

465 
ND 
0.54 B 

7.7 JB 
0.13 B 
0.54 JB 
1210 

2.3 B 
1.7 JB 
1.2 JB 

442 
2.5 

57.6 B 
3.8 J 
ND 
ND 
121 B 
2.9 

ND 
86.5 JB 
ND 
1.S JB 
6.4 B 

22100 J 
ND 
6.1 JB 

40.4 B 
0.97 B 

4.7 JB 
45690 

16.4 B 
4B 

28.1 B 
17100 J 

70.4 J 
10500 J 

48.6 
ND 
ND 

1930 B 
2.9 

ND 
36200 .I 

ND 
54.1 B 
82.4 

6-BH07-SD-06M 

6-BH07-SD-06B 
6-BH03-SD-612M 
6-BHO3-SD-612B 
6-BHO’I-SD-06M 
6-BHO4-SD-06B 
6-BH07-SD-MM 
6-BH07-SD-06M 
6-BH07-SD-06B 
6-BHO’I-SD-06M 
6-BHO’I-SD-06M 
6-BHO’I-SD-06M 
6-BHOFSD-06M 

6-BH07-SD-06B 
6-BHO2-SD-612M 

6-BH07-SD-06B 

6- BH07-SD- 06M 
6-BHO’I-SD-06M 

2Ol2O 
o/20 
8120 
16l2U 
9120 
ll/20 
16/20 
18/zo 
3120 
13120 
20/m 
2OlzJ 
20/20 
20/m 
0120 
O/20 
10/20 
l/20 
O/20 
4120 
O/20 
20/m 
Is/z0 
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SITE 6 RAVINESEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CPO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Pammeter 

Sample No: 
Depth: 

Dmtc Sampled: 
Iab Id: 

Units 

6-RVI-SD-06 6-RVZ-SD-06 6-RV3-SD-06 6-RV3-SD-612 6-RV4-SD-06 6-RV4-SD-612 
WA N/A N/A N/A N/A N/A 

al2sl92 8i25192 aw92 S/24/92 8l2m? 8l2492 
00439-11 00439-13 00437-04 09437-0s 09437-08 00437-09 

PESTICIDEIPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHqLINDANE) 
HEPTACHMR 
ALDRIN 
HEPTACHMR EPOXIDE 
ENWSULF’AN I 
DIELDRIN 
4.4’-DDE 
ENDRIN 
ENWSULFAN II 
4,4’-DDD 
ENDGSULFAN SULFATE 
4,4*-DDT 
METHOXYCHLQR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHACHLGRDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1266 

VOLATILES 
CHLQROME’IHANE 
BROMOMETHANE 
VINYLCHLGRIDE 
CHLGROETHANE 
ME’IHYLENE CHLORIDE 
ACETGNE 
CARBON DISULFIDE 
l,l-DICHKJROETHENB 
l,l-DICHLGROE’IHANE 
1,2-DICHLGROE’IHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BWIWIONE 

UG/KG 2.4 U 
UGlKG 2.4 U 
UG/ICG 2.4 U 
UGIKG 2.4 U 
UGIKG 2.4 U 
UGIKG 2.4 U 
UG/Ko 2.4 U 
UG/XG 2.4 U 
UG/KG 43 J 
UG/KG 4.7 u 
UG/KG 5.1 J 
UG/ICG 4.7 u 
UG/KG 4.7 u 
UG/KG 4.7 u 
UG/KG 4.1 u 
UG/KG 24U 
UG/KG 4.7 u 
UG/Ko 7.8 
UGiKG 2.4 U 
UGIKG 2.4 U 
UGiKG 240 u 
UG/KG 47 u 
UGiKG 95 u 
UGlKG 47 u 
UG/KG 47 u 
UGIKG 47 u 
UGIKG 47 u 
UGIKG 360 J 

UGIKG 
UGlKo 
UGIKG 
UGMG 
UGIXG 
UG/KG 
UGlKG 
UG/XG 
UGIXG 
UGIKG 
UGIKG 
UG/KG 
UGtKG 

14 u 
14 u 
14 IJ 
14 u 
14 u 
62 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
4.1 UJ 
120 J 
4.1 US 
4.1 UJ 
4S J 
4.1 UJ 
130 J 
21 UJ 
4.1 UJ 
4.1 UJ 
2.1 UJ 
2.1 UJ 
210 UJ 
41 UJ 
83 IJJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 
92 J 

12 u 
12 IJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
24U 
24U 
24U 
24U 
24U 
24U 

210 J 
130 u 
24U 
24U 
13 u 
13 u 

1300 u 
240 u 
490 u 
240 u 
240 u 
240 u 
240u 
190 J 

12 u 
12 u 
12 u 
12 u 
12 u 
60 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
8.1 J 
53 J 
8.1 U 
8.1 u 
8.1 U 
8.1 U 
Sl 
42 U 
8.1 U 
8.1 U 
4.2 U 
4.2 U 
420 U 

81 U 
16ou 
81 U 
81 U 
81 U 
81 u 
81 U 

12 u 
12 IJ 
12u ’ 
12 u 
12 u 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
4.1 UJ 
9.4 J 
4.1 UJ 
14 J 
21 UJ 

4.1 IJJ 
4.1 UJ 
2.1 UJ 
2.1 UJ 
210 UJ 
41 UJ 
82 UJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 
41 UJ 

12 u 
12 u 
12 u 
12 u 
12 u 

180 J 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 

4.1 J 
4 UJ 
4 UJ 

21 UJ 
4 UJ 
4 UJ 

2.1 UJ 
2.1 UJ 

210 UJ 
40 UJ 
82 UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 
40 UJ 

750 UJ 
750 IJJ 
7S0 UJ 
750 UJ 
750 UJ 

9106 J 
750 UJ 
750 UJ 
750 UJ 
750 UJ 
750 US 
750 UJ 

2400J 
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SITE 6 RAVINE SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVFSTIGATION CT0 -0133 
MCB CAMP LEJEUNE, NOR’IH CAROLINA 

ORGANICS 

SampleNo: 6-RVl-SD-66 6-RV2-SD-66 6-RV3-SD-66 6-RV3-SD-612 6-RV4-SD-06 6-RV4-SD-612 
DCPlh: N/A N/A N/A N/A NIA 

Date Sampled: 
NIA 

w2si92 SW92 w24l92 am92 cw%? amI 
Lab Id: 00439-11 66439-13 09437-04 00437-0s 00437-08 00437-69 

Units Parameter 

VOLATILE3 Cont. 
l.l.l-TRICHLOROE’IHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
IS-DICHLGROPROPANE 
CIS-l,3-DICHLGROPROPENE 
TRICHLOROBTHBNE 
DIBROMOCHLGROMETHANE - 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRAMLOROETHANE 
TOLUENE 
CHMROBENZENE 
E’IHYLBENZENE 
STYRENE 
TOTALXYLENES 

SEMIVOLATILES 
PHENOL 
BIS(2-CHLOROETHYL) ETHER 
I-CHLGROPHENOL 
l$-DICHLOROBENZENE 
IA-DICHLGROBENZENE 
1,2-DICHLGROBENZENE 
I-ME’IHYLPHENOL 
2,2’-OXYBIS(l-CHLOROPROPANE) 
I-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLGROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMEIHYLPHENOL 
BIS(?-CHMROETHOXY) METHANE 
2,4-DICHLOROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLORANILINE 
HEXACHLGROBUTADIENB 

UG/XG 
UG/XG 
UG/XG 
UGKG 
UGIRG 
UG/ICG 
UG/KG 
UGKG 
UGiXG 
UGKG 
UG/XG 
UGlKG 
UG/KG 
UGKCG 
UG/XG 
UGIXG 
UGtXG 
UG/RG 
UG/XG 
UG/XG 

UGKG 
UGiXG 
UGKG 
UG/XG 
UGKG 
UGIXG 

UG/ICG 
UG/XG 
UGIXG 
UGiRG 
UG/XG 
UGiRG 
UGACG 
UGIICG 
UGIICG 
UGKG 
UGIRG 
UG/RG 
UGfRG 
UGIRG 

14 u 
14 u 
14 u 
14 II 
14 u 
14 u 
14 u 
14 u 
14 UJ 
14 UJ 
14 II 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 IJ 
.14 u 

470 u 
470 u 
470 u 
470 l-1 
470 IJ 
470 IJ 
470 II 
470 u 
470 IJ 
470 u 
470 IJ 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 U 
470 u 
470 u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

S4J 
410 u 
410 u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

460 u 
460 u 
466 u 
466 u 
469 u 
466 u 
406 u 
460 u 
400 u 
469 u 
406 u 
400 u 
400 u 
466 u 
466 u 
460 u 
400 u 
496 u 
466 u 
466 u 
406 u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 IJ 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 IJ 
410 II 
410 u 
410 u 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
380 u 
3&I u 
380 u 
380 u 
380 u 
380 u 
336 u 
380 u 
380 u 
380 u 
336 u 
380 u 
380 u 

750 UJ 
750 UJ 
750 UJ 
750 UJ 
750 UJ 
750 US 
750 UJ 
750 UJ 
750 UJ 
750 UJ 
7SO UJ 
7SO UJ 
750 UJ 
750 UJ 
750 UJ 
7SO UJ 
750 UJ 
750 UJ 
7SO UJ 
750 UJ 

396 u 
390 u 
390 u 
390 u 
396 u 
396 u 
390 u 
396 u 
396 u 
396 u 
396 u 
390 u 
396 u 
396 u 
390 u 
390 u 
396 u 
396 u 
396 u 
396 u 
396 u 
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SITE 6 RAVINE SEDIMENT 
DATA AND PREQUENCY SUMMARY 

REMEDIALJNVBSTIGATION CTO-OW 
MCB CAMP LEJEUNE, NORTH CAROLINA 

ORGANICS 

Sample No: 6-RVl-SD-06 6-RVZ-SD-06 6-RV3-SD-06 6-RV3-SD-612 6-RV4-SD-06 6-RV4-SD-612 
DCpth: N/A N/A N/A N/A N/A N/A 

Date Sampled: al2sD2 8/2Sl92 WW92 Sl24l92 m4l92 m4l92 
Lab Id: W439- 11 69439-33 69437-94 69437-0s 66437-68 W437-69 

Parameter 

SEMIVOLATILES Cont. 
4-CHLORO-3-METHYLPHENOL 
2-METI-IYLNAPHTHALENE 
HEXACHLGROCYCIGPENTADIBNE 
2,4,6-TRICHLOROPHENOL 
2,4,S-TRIMLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIMETHYL PHTHAIATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUBNE 
3-NITROANILINB 
ACENNAPHTHENE 
2,4-DJNITROPHENOL 
4-NITROPHBNOL 
DJBENZOPURAN 
2,4-DINITROTGLUENE 
DJE’DIYL PHTJJALATE 
4-CHLGROPHENYLPHENYL ETHER 
PLUORENE 
4-NITROANILINB 
4,6-DINITRO-2-MBTHYLPHENOL 
N-NITRISODIPHENYJAMINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLGROBENZENE 
PENTACHLGROPHENOL 
PHBNANTHRENE 
AN’HIRACENE 
DI-N-BUTYL PHTHAJATE 
PLUORANTHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHAL4TE 
3,3-DICHLGROBENZIDINE 
BENZO(A)ANTHRACENE 
CHRYSENB 
BIS(2-E’IHYLHEXYL)PHTHALATE 
DI-N-GCl’YLPHTHALATE 
BENZO(B)PLUORANlHENE 
BENZO(K)PLUORANl’HENE 
BENZO(A)PYRENE 
JNDENO(J,2,3-CD) PYRENE 
DIBENZ(AH)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

Units 

UGiKG 
UGtKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
tJG/KG 
UGIKG 
UG/KG 
UG/KG 
UC/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/XG 
UG/KG 
UG/KG 
UC/KG 
UG/KG 
UGIKG 
l.JG/KG 
UGtKG 
UG/KG 
UGIKG 
UG/KG 
lJG/KG 
UG/KG 
UGiKG 
UGiKG 
UGIKG 
UGiKG 
UGiKG 
UGiKG 
UG/KG 
UG/KG 
tJc;lK0 
UG/KG 
UGiKG 
UGfKG 
UG/XG 
UGIXG 

470 u 
410 u 
410 u 
470 u 

1100 u 
470 u 

t1w u 
470 u 
410 u 
470 u 

1100 u 
470 u 

1199 u 
1100 u 
470 u 
470 u 
470 u 
470 u 
470 UJ 

1109 u 
1100 u 
470 u 
470 u 
470 IJ 

1100 u 
SO J 

470 u 
470 u 
S4J 

470 u 
130 J 
470 u 
470 u 
61 J 
85 J 

470 u 
470 UJ 
120 J 
470 u 

70 J 
S-7 J 

470 u 
37J 

410 u 
4tJ 

410 u 
410 u 

1oWu 
410 u 

JWOU 
410 u 
410 u 
410 u 

1900u 
220 J 

1ooou 
IWOU 

110 J 
410 u 
410 IJ 
410 u 
250 J 

1WOU 
1owu 
410 u 
410 u 
410 u 

IWOU 
1660 
480 
410 u 

IS00 J 
170 J 

21w 
410 u 
410 u 

1100 
1100 
410 u 
410 UJ 

1200 
440 

1000 
710 

83 J 
680 
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4w u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
970 u 990U 
400 LJ 410 u 
970 u 990U 
400 u 410 u 
400 u 410 u 
400 u 410 u 
970 u 999U 
4w u 410 u 
970 U 999U 
970 u 99OU 
4w u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
970 u 999t.J 
970 u 999U 
4w u 410 u 
4w u 410 u 
4W ZJJ 410 UJ 
970 UJ 990 UJ 
400 u 90J 
400 u 410 u 
400 LJ 410 u 
4W CJ 130 J 
400 u 410 u 
400 u 96 J 
4w u 410 u 
400 u 410 u 
400 v 43 J 
400 u 59 J 
200 J 480 u 
400 u 410 u 
400 u 34J 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 
400 u 410 u 

380 u 396 u 
380 u 399 u 
389 u 390 u 
380 u 390 u 
930 u 9so u 
389 u 399 u 
930 u 950 u 
389 u 396 u 
380 u 390 u 
380 u 399 u 
930 u 9so u 
389 u 399 u 
930 u 950 u 
930 u 9so u 
380 u 399 u 
380 u 399 u 
380 u 399 u 
380 u 390 u 
380 u 399 u 
930 u 950 u 
930 UJ 950 UJ 
380 UJ 390 UJ 
366 US 399 UJ 
380 UJ 390 UJ 
930 UJ 950 UJ 
380 UJ 399 UJ 
389 US 399 UJ 
389 UJ 399 UJ 
389 UJ 396 UJ 
389 UJ 390 UJ 
389 UR 399 UR 
389 UR 399 UR 
380 UR 399 UR 
380 UR 396 UR 
389 UR 390 UR 
380 UR 390 UR 
380 UR 399 UR 
380 UR 399 UR 
330 UR 399 UR 
380 UR 390 UR 
380 UR 396 UR 
380 UR 399 UR 
380 UR 390 UR 



SITE 6 RAVINE SEDIMENT 
DATA AND PREQUBNCY SLJMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJEUNE, NORTH CAROLINA 

ORGANIC.3 

Sample No: 
Depth: 

Date Smnpled: 
Lab Id: 

6-RVS-SD-96 6-RV6-SD-66 6-RV7-SD-06 6-RVJ-SD-612 6-RV8-SD-06 
N/A N/A NIA N/A N/A 

8/25/92 8123192 8nsl92 S/23/92 8l23i92 
00439-1s 00437-11 00437-12 00437-14 90437-17 

PESTICLDEiPCBS 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHLOR BPOXIDE 
ENDOSULFANI 
DIELDRIN 
4,4*-DDE 
ENDRIN 
ENDOSULFAN II 
4,4’-DDD 
ENDOSULFAN SULFATE 
4,4’-DDT 
METHOXYCHLGR 
ENDRIN KETONE 
ENDRIN ALDBHYDE 
ALPHA CHLQRDANE 
GAMMACHLGRDANE 
TOXAPHENE 
PCB- 1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1234 
PCB-1269 

VOLATILES 
CHLGROME’IHANE 
BROMOMEWANE 
VINYLCHLORIDE 
CHLOROE’IHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFJDE 
IJ-DICHLOROE’H-IENE 
l,l-DICHLOROE’IHANE 
1,2-DICHLOROE’IHENE 
CHLOROFORM 
1,2-DICHIGROE’IHANE 
2-BUTANONE 

UG/XG 2.1 UJ 
UG/XG 2.1 UJ 
UGKG 2.1 UJ 
UGKG 2.1 UJ 
UGlKG 2.1 UJ 
UGKG 2.1 UJ 
UGKG 2.1 LJJ 
UG/XG 2.1 UJ 
UG/XG 4.1 LJJ 
IJG/XG 44J 
UGKG 4.1 UJ 
UGIXG 4.1 IJJ 
UG/XG 9J 
UGKG 4.1 UJ 
UG/XG 19 J 
UC/KG 21 UJ 
UG/XG 4.1 UJ 
UGiXG 4.1 UJ 
UGiXG 2.1 UJ 
UGIXG 2.1 UJ 
UGiXG 210 UJ 
UG/XG 41 UJ 
UGKG 83 UJ 
UG/KG 41 UJ 
UC/KG 41 UJ 
UGiXG 41 UJ 
UG/XG 41 UJ 
UG/XG 79 J 

UGKG 
UGIXG 
UGKG 
UGKG 
UG/XG 
UGKCG 
UGKG 
UGKG 
tJG/XG 
UG/XG 
UG/‘KG 
UGIXG 
UGKG 

12 u 
12 u 
12 LJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u 
38 J 
37 u 
37 u 
37 u 
37 u 

170 J 
190 u 
37 u 
37 u 
19 u 
19 u 

196ou 
370 u 
740 u 
370 u 
370 u 
370 u 
370 u 
370 u 

810 U 
810 U 
810 U 
810 U 
810 U 

3409J 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 

2300 

4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
4.6 U 
8.9 U 
37 J 
8.9 U 
8.9 U 
36 J 
8.9 U 
603 
46 U 
8.9 U 
8.9 U 
4.6 U 
4.6 U 
460 u 

89 U 
180 u 
89 U 
89 U 
89 U 
89 U 
29 J 

13 u 
13 u 
13 u 
13 u 
13 u 
1S UJ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
4.3 UJ 
23 J 

4.3 UJ 
4.3 UJ 
34 J 

4.3 UJ 
19 J 
22 UJ 

4.3 UJ 
4.3 UJ 
2.2 UJ 
2.2 UJ 

220 UJ 
43 UJ 
87 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
41 J 

13 u 
33 u 
13 u 
13 u 
13 u 
67 UJ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
22 u 

4.3 u 
4.3 u 
2.2 u 
2.2 u 
220 u 
43 u 
S6U 
43 u 
43 u 
43 u 
43 u 
43 u 

24U 
24U 
24U 
24U 
24U 

340 J 
24U 
24U 
24U 
24U 
24U 
24U 
24U 
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SITE 6 RAVINE SEDIMENT 
DATA AND PREQUBNCY SUMMARY 

REMEDIAL INVBSTIGATION CTO-0133 
MCB CAMP LBJBUNE. NORTH CAROLINA 

ORGANICS 

Sample No: 6-RVS-SD-06 6-RVb-SD-66 Q-RVI-SD-96 6-RV7-SD-612 6-RW-SD-06 
Depth: NIA N/A NIA N/A NIA 

Date Sampled: 8l2m2 am92 8/25/92 8m92 al2m 

Pmutteter 
Izib Id: 66439-1s 00437-11 06437-12 90437-14 69437-17 

U&S 

VOLATfLBS Cont. 
l.l.l-TRICHLOROElHANE 
CARBON TETBACHWRIDB 
BROMODKHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-l,3-DIC!HLGROPROPENE 
TRICHLOROBTHBNE 
DIBROMOCHLGROMETHANE 
1,1,2-TRICHLOROE’IHANE 
BENZENE 
TRANS-1,3-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
l&2-TETRACHLGROETHANE 
TOLUENE 
CHLOROBENZBNE 
E’JHYJmBENZBNE 
STYRENE 
TOTALXYLENES 

UG/XG 
UGIKG 
UG/XG 
UGIXG 
UGIKG 
UGifCG 
UGKG 
UG/XG 
UG/RG 
UG/KG 
UGKG 
UG/lCG 
UG/XG 
JJG/KG 
UG/ICG 
UGiRG 
UGiKG 
UG/XG 
UG/XG 
UGIKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

810 U 
810 v 
810 U 
810 U 

13 u 
13 u 
13 u 
13 u 

13 u 
13 u 

24U 
24u 

13 u 
13 u 

%tU 
24U 

810 U 
810 u 
810 u 
810 U 
810 u 
810 U 
810 u 
810 u 
810 u 
810 U 

13 u 
13 u 
13 u 
13 u 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

24U 
24U 
24U 
24U 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

24U 
24U 
24U 
24U 
24U 
24U 

810 U 
810 u 

24U 
24U 

810 u 
810 u 

24U 
24U 
24U 
24U 

810 u 
810 u 

13 u 
13 u 

SEMIVOIATILES 
PHENOL 
BIS(Z-MLOROETHYL) ETHER 
2-CHLOROPHENOL 
13-DICHLOROBBNZBNE 
1,4-DICHLOROBENZENE 
1,2-DICHMROBBNZENE 
2-ME’IHYLPHENOL 
2,2’-OXYBIS (I-cHLOROPROPANE) 
4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHLOROE’IHANE 
NITROBENZBNE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’fHYfPHENOL 
BIS(Z-CHLOROETHOXY) MEHIANE 
2,4-DICHLGROPHENOL 
1,2,4-TRICHLOROBENZENE 
NAPHTHALENE 
I-CHLOIWNRJNE 
HEXACHLGROBUTADIENE 

UGKG 
UC/KG 
UG/lCG 
UGIRG 
UGiRG 
UG/KG 
UGiKG 
UGKG 
UGIXG 
UGKG 
UG/XG 
UGIKG 
UGIXG 
UG/ICG 
UG/RG 
UG/XG 
UG/XG 
UG/XG 
UGlKG 
UG/XG 
UG/RG 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

499 u 
406 u 
409 u 
400 u 
496 u 
469 u 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

466 u 
466 u 
469 u 
469 u 
469 u 
469 u 
466 u 
469 u 
469 u 
460 u 
466 u 
466 u 
469 u 
466 u 
469 u 
460 u 
469 u 
466 u 
469 u 
469 u 
469 u 

689U 
6SOU 
689U 
6SttU 
680U 
639U 
680 u 
6SOU 

466 u 
499 u 

440 u 
440 u 

499 u 
4w u 
4w u 
4w u 
400 u 
4w u 
400 u 
4w u 
4w u 
400 u 
400 u 
400 u 
400 u 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
446U 
440 u 

689 U 
6StlU 
669t.J 
6.36 U 
680 .x1 
6S6l.J 
6S6U 
686U 
6SOU 
6SOl.J 
680 u 
6SOU 
639U 
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SITB 6 RAVINE SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEIEUNE. NORTH CAROLINA 

ORGANICS 

Sample No: 6-RW-SD-06 6-RV6-SD-06 6-RW-SD-66 6-RW-SD-612 6-RV&SD-66 
Depth: NIA N/A N/A N/A N/A 

Date Sampled: a/25/92 8/25192 lwSl92 8/25/92 8/2sl92 
Lab Id: 00439-15 00437-11 00437-12 00137-14 00437-17 

Units Pnrnmeter 

SEMIVOLATILES Cont. 
4-CHLORO-3-ME’IHYLPHENOL 
2-MEIHYLNAPHTHALENE 
HEXACHLQROCYCLGPENTADIBNE 
2,4,6-TRICHLOROPHENOL 
2,4,S-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2.6-DINITROTOLUENE 
3-NITROANILINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2A-DINITROTOLUENE 
DIE’IHYL PHTHALATE ’ 
I-CHLGROPHENYLPHENYL E’lHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
N-NITRISODIPHENYLAMINE 
4-BROMOPHENYL PHENYL E’IHER 
HEXACHMROBENZENE 
PENTACHLOROPHENOL 
PHENAN’HIRENE 
AN’IHRACENE 
DI-N-BUTYLPHTHALATE 
FLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYL BENZYL PHTHAIATE 
3,3-DICHIGROBENZIDINE 
BENZO(A)AN’IHRACENE 
CHRYSENE 
BIS(2-E-fHYLHEXYL)PHTHALATE 
DI-N-OCTYLPH’IHAIATE 
BENZO(B)FLUORANlHENE 
BENZO(K)FLUORANTHENE 
BENZO(A)PYRENE 
INDENO(l,Z,S-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H.I)PERYLENE 

UG/RG 
UGACG 
UGiKG 
UGIKG 
UGiRG 
UG/RG 
UGKG 
IJGiICG 
UGiICG 
UG/KG 
UGIRG 
UGKG 
UGIKG 
IJG/KG 
UG/lCG 
LJO/ICG 
UGKG 
UG/?iG 
UGKG 
UGKG 
UG/KG 
UG/‘KG 
UG/KG 
UG/ICG 
UG/KG 
UG~G 
UGIKG 
UG/ICG 
UGIICG 
UG/RG 
IJG/RG 
IJGlKG 
UGiRG 
UGiRG 
UG/KG 
UG/KG 
UGKG 
UG/KG 
UGIKG 
UGIICG 
UG/KG 
UG/KG 
UGiXG 

410 u 
410 u 
410 u 
410 II 
980 u 
410 u 
980 U 
410 u 
410 u 
410 U 
980 IJ 
410 u 
980 I.J 
980 IJ 
410 u 
410 u 
410 u 
410 IJ 
410 UJ 
980 u 
980 u 
410 CJ 
410 IJ 
410 u 
980 IJ 
410 U 
410 CJ 
410 u 
410 UJ 
410 LJ 
410 IJ 
410 IJ 
410 u 
410 u 
410 IJ 
410 u 
410 UJ 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

400 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
970 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
970 u 
970 u 
400 u 
400 u 
400 u 
970 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

440 u 
‘I40 u 
440 u 
440 u 

1100 u 
440 u 

1100 u 
440 u 
440 u 
440 IJ 

IIW u 
440 u 

1100 u 
1100 u 
440 u 
440 IJ 
440 IJ 
440 u 
440 u 

1100 u 
1100 II 
440 u 
440 u 
440 u 

1100 u 
440 II 
440 u 
440 UJ 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

460 U 
460 u 
460 U 
460 u 

1100 u 
460 u 

1100 u 
460 U 
460 u 
460 II 

1100 u 
460 u 

1100 u 
1100 u 
460 u 
460 II 
460 U 
460 u 
460 U 

1100 u 
1100 u 
460 u 
460 U 
460 U 

1100 u 
460 CJ 
460 u 

52 J 
460 U 
460 CJ 
460 1J 
.46o u 
460 u 
460 u 
460 u 
SW u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 

6WU 
68of.J 

,68oU 
68oU 

16twf.J 
68oU 

Moo u 
68ol-J 
680 U 
680 U 

Moo u 
680 U 

16oa u 
1600 u 
680 U 
660 u 
680 U 
68oU 
680 U 

1600 UJ 
16oou 
68oU 
68oU 
68ol.J 

16oou 
68oU 
6l?4JU 
68oU 
680 U 
680 u 
120 J 
680 US 
680 UJ 
680 UJ 
680 UJ 
680 UJ 
680 UJ 
110 J 
680 UJ 
89 J 

680 UJ 
680 UJ 
680 UJ 

1019 

..I 
\ 6wsdor.wkl 
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SITE 6 RAVINE SEDIMENT 
DATA AND PREOUl3NCY SUMMARY 

REMEDIAL INVESTIGATION CTO-Ol33 
MCB CAMP LEJEUNE. NORTH CAROLINA 

ORGANICS 

P~ramctct 

Sample No: 
Depth: LOCATION OP FREQUENCY 

Date Sampled: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 
Lab Id: NONDETECTED NONDETECPED DETECTED DETECTED DETECTED DETECTION 

Units 

PESTIClDElPCBS ’ 
ALPHA-BHC 
BETA-BHC 
DELTA-BHC 
GAMMA-BHC(LINDANE) 
HEPTACHLGR 
ALDRIN 
HEPTACHLOR BPOXIDB 
ENDOSULFAN I 
DIELDRIN 
4%-DDE 
ENDRIN 
ENDOSULFAN II 
4.4’-DDD 
ENWSULF’AN SULFATE 
4,4’-DDT 
METHOXYCHLOR 
ENDRIN KETONE 
ENDRIN ALDEHYDE 
ALPHACHLORDANE 
GAMMACHLORDANE 
TOXAPHENE 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-12S4 
PCB-1260 

VOLtTILES 

CHMROME’IHANE 
BROMOMETHANE 
VINYLCHLGRIDE 
CHLGROETHANE 
ME’IHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

l,l-DICHLGROE’IHENE 
l,l-DICHLGROETHANE 
I,2-DICHLGROETHENE 
CHLOROFORM 
1,2-DICHLGROETHANE 
2-BUTANONE 

UG/XG 
UGiXG 
UG/XG 
UGiXG 
UGIXG 
UG/XG 
UGKCG 
UGIXG 
UQIXG 
UGIICG 
UG/XG 
UG/KG 
UGKG 
UGhCG 
UGIXG 
UG/XG 
UG/XG 
UG/XG 
UGIRG 
UGIKG 
UGIXG 
UGKG 
UGKG 
UG/XG 
UG/XG 
UG/XG 
UGiXG 
UGIXG 

UG/XG 12 u 
UGKG 12 u 
UG/XG 12 u 
UGlKG 12 U 
UGiXG 12 u 
UGlKG 12 u 
UGIXG 12 u 

UG/XG 12 u 
UGiXG 12 u 
UGKG 12 u 
UG/XG 12 u 
UG/XG 12 u 
UG/XG 12 u 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 

4 UJ 
4 UJ 
4 UJ 
4 UJ 

4.3 u 
4 UJ 
4 UJ 

21 UJ 
4 UJ 
4 UJ 

2.1 UJ 
2.1 UJ 

210 UJ 
40 UJ 
82 UJ 
40 UJ 
40 UJ 
46 UJ 
40 UJ 
40 UJ 

19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
19 u 
37 u 
24U 
37 u 
37 u 
37 u 
37 u 

4.7 u 
199 u 
37 u 
37 u 
19 u 
19 u 

1999u 
370 u 
740 u 
370 u 
370 u 
370 u 
370 u 
370 u 

810 U 
810 U 
810 U 
810 U 
810 U 

67 UJ 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 

24U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
8.1 J 
23 J 

5.1 J 
ND 
4.1 J 

ND 
14 J 

ND 
ND 
7.8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

29J 

ND 
ND 
ND 
ND 
ND 

62 
ND 
ND 
ND 
ND 

/ ND 
ND 

2399 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

43 J 
120 J 
S.1 J 

ND 
45 J 

ND 
210 J 
ND 
ND 
7.8 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
369 J 

ND 
ND 
ND 
ND 
ND 

9199 J 
ND 
ND 
ND 
ND 
ND 
ND 

249OJ 

6-RVl-SD-96 
6-RV2-SD-96 
6-RVl-SD-96 

6-RV2-SD-06 

6-RW-SD-06 

6-RVl-SD-IX 

6-RVl-SD-06 

6-RV4-SD-612 

6-RV4-SD-612 

o/11 
o/11 
0111 
o/11 
o/11 
o/11 
0111 
o/11 
u11 
6/11 
1111 
o/11 
6/11 
o/11 
WI1 
0111 
O/H 
1111 
o/11 
o/11 
o/11 
o/11 
0111 
0111 
0111 
o/11 
o/11 
6/11 

o/11 
o/11 
o/11 
o/11 
o/11 

s/11 
o/11 

o/11 
o/11 
o/11 
o/11 
0111 
2/11 
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Pnratneter 

SITE 6 RAVINE SRDIMENT 
DATA AND PREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CT0 -0133 
MCU CAMP LHJBUNB, NOR’III CAROLINA 

ORGANICS 

Sample No: 
Depth: MCATION OF FREQUENCY 

lhl0 Snmplcd: MINIMLIM MAXIMUM MINIMUM MAXIMUM MAXIMUM QF 
Lab Id: NONDETE(JTED NONDETECTED DETECTRD DETECTED DETECTED DBTECHON 

U0it.S 

VOLATILES Cont. 
1.1,1-TRICI~LOROE’ll1ANE 
CARBON TETRACHLGRIDE 
BROMODICHLGROMETHANE 
1,2-DICHLGROPROPANE 
CIS-t3-DICHIGROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMBTI~ANE 
1.1,2-TRICHLOROElHANE 
BENZENE 
TRANS-1,3-DICHLGROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANOW 
TETRACHLGROETHENE 
1,1,2,2-TETRACHLGROETHANE 
TOLUENE 
CHU)ROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTALXYLENES 

SEMIVOLATILES 
PHENOL 
BIS(P-CHLGROETHYL) ETHER 
2-CHLGROPHENOL 
1,3-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
1,2-DICHLOROBENZENE 
I-METHYLPHENOL 
2,2’-OXYBIS (1 -CHLGROPROPANE) 

4-METHYLPHENOL 
N-NITROSODI-N-PROPYLAMINE 
HEXACHMROE’IHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIME’HiYLPHENOL 
BIS(?-CHLOROETHOXY) ME’JWANE 
2,4-DICHLOROPHENOL 
1,2.4-TRICHLOROBENZENE 
NAPH’IHALENE 
4-CHLORANILINE 
HEXACHLOROBUTADIENE 

UGiKG 

UGACG 
UG/XG 
UWICG 
UG/XG 
UQIXG 
UG/XG 
UGiRG 
IJGIXG 
UGKG 
UG/XG 
UGfKG 
UGKG 
UG/XG 
UG/XG 
UGKG 
UGiXG 
ZJG/XG 
UGKG 
UGtXG 

UGIXG 
UG/KG 
UGKG 
UGIXG 
UGKG 
tJG/RG 
UG/XG 
LJGiKG 
UGIXG 
UG/lCG 
UGlKG 
UGIXG 
UGIKG 
UG/XG 
UGKG 
UG/XG 
UGJXG 
UGIXG 
UGIXG 
UG/XG 
UG/XG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 IJ 
12 u 
12 u 
12 LJJ 
12 UJ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

380 LJ 
380 LJ 
380 U 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
380 u 
380 U 
380 u 
380 U 

810 LJ 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 LJ 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 
810 U 

686 iJ 
686 II 
680U 
686 U 
680 U 
686 U 
680 LJ 
686 U 
68oU 
680 U 
686 U 
686 U 
680 U 
686 U 
686 U 
68oU 
68OU 
680 U 
680U 
680U 
6&l U 

’ 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 
ND’ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

34J 
ND 
ND 

Pof9 

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 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

S4J 6-RVZ-SD-06 

ND 
ND 

O/II 
o/11 
o/11 
o/11 
O/II 
O/l1 
o/11 
O/l1 
011 I 
o/11 
o/11 
o/11 
O/l 1 
o/11 
o/11 
o/11 
o/11 
0111 
o/11 
o/11 

o/11 
o/11 
o/11 
o/11 
o/11 
o/11 
o/11 
o/11 
o/11 
O/l1 
o/11 
o/11 
o/11 
o/11 
o/11 
o/11 
O/l1 
o/11 
1111 
o/11 
o/11 

,I 

6wsdorwkl 



SITE 6 RAVINE SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LBJEUNE, NORHI CAROLINA 

ORGANICS 

Snmple No: 
Dcptb: 

Date Sampled: 
fab Id: 

LOCATION OF FREQUBNCY 
MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

NONDETWI’ED NONDHTECTED DETECTED DETECTED DETECTED DETECTION -- 
Parameter 

SEMIVOLATILES Coot. 
4-CHLGRO-3-ME’IHYLPHENOL 
2-MBIHYLNAPHTHALENE 
HEXACIUGROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2,4.S-TRICHLOROPHENOL 
2-CHLGRONAPHTHALENE 
2-NITROANILINE 
DIME’IHYL PHTHALATE 
ACENAPHTHYLENE 
2,6-DINITROTOLUENE 
3-NITROANILINB 
ACENAPHTHENE 
2,4-DINITROPHENOL 
I-NITROPHENOL 
DIBENZOPURAN 
?A-DINITROTOLUENE 
DIETHYL PHTHALATE 
4-CHLGROPHENYL PHENYL E’IHER 
FLUORENE 
4-NITROANILINB 

4.6-DINITRO-2-MBTHYLPHENOL 
N-NI’IRISODIPHENYLAMINE 
4-BROMOPHENYLPHENYL ETHER 
HEXACHLGROBENZENE 
PENTACHLGROPHENOL 
PHENAN’IHRENE 
ANTHRACENE 
DI-N-BUTYLPHTHALATE 
PLUORAN’IHENE 
CARBAZOLE 
PYRENE 
BUTYLBENZYLPHTHALATE 
3.3-DICHLOROBENZIDINE 
BENZO(A)AN’IHRACENE 
CHRYSENE 
BIS(2-EIHYLHEXYL)PHTHHALATE 
DI-N-OCTYLPHTHALATE 
BENZOfBWL.UORAN’IHENE 
BENZO(KjPLUORANlHENE 
BENZO(A)PYRENB 
INDENG(~?,J-CD) PYRENE 
DIBENZ(A,H)ANTHRACENE 
BENZO(G,H,I)PERYLENB 

Unilr 

UG/KG 
UGIKG 
UGIKG 
UGiKG 
UGIKG 
UGlKG 
UG/KG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGIKO 
UG/Ko 
UGiKG 
UGIKG 
UGiKG 
UGIKG 
UGiKG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
LJG/KG 
UG/KG 
UG/KG 
UGiKG 
UGIKG 
UG/KG 
UGIKG 
UGiKG 
UG/KG 
UG/KG 
UGtKG 
UGiKG 
UG/KG 
UG/KG 
UGIKG 
UGiKG 

380u 
380 u 
380 U 
380u 
930 u 
380u 
930 u 
380u 
380u 
380u 
930 u 
380u 
930 u 
930 u 
380 u 
38ou 
380u 
380u 
380u 
930 u 
930 UJ 
380 UJ 
380 UJ 
380 UJ 
930 UJ 
380 UJ 
380 UJ 
380 UJ 
380 UJ 
380 US 
380 UR 
380 UR 
380 UR 
380 UR 
380 UR 
380 UR 
380 UR 
380 UR 
380 IJR 
380 UR 
380 UR 
380 UR 
380 UR 

6S6U 
680U 
680U 
680U 

1666u 
680 u 

16oou 
686U 
680U 
686U 

1666I.J 
680 u 

16Wu 
1666u 

6SOU 
689U 
686U 
686U 
680U 

1600 UJ 
1606u 

68SI.J 
680U 
680U 

16OOU 
6S6I.J 
686U 
680 U 
680 u 
6lWU 
460u 
680 UJ 
680 UJ 
680 UJ 
680 UJ 
680 UJ 
680 UJ 
460u 
680 UJ 
460u 
680 UJ 
680 UJ 
680 UJ 

ND ND 
44J 44J 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
220 J 220 J 
ND ND 
ND ND 
110 J 110 J 
ND ND 
ND ND 
ND ND 
250 J 250 J 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

SO J 1696 
480 480 

52 J S2 J 
84J lSO0 J 

170 J 170 J 
96 J 2166 

ND ND 
ND ND 
43 J llckl 
59 J 1100 

200 J 269J 
ND ND 

345 1200 
440 440 
70 J looo 
57 J 710 
83 J 83 J 
57 J 680 

6-RVZ-SD-06 

6-RV2-SD-66 

6-RV2-SD-66 

6-RV2-SD-66 

6-RV2-SD-66 
6-RV2-SD-06 

6-RV7-SD-612 
6-RV2-SD-06 
6-RV2-SD-06 
6-RV2-SD-66 

6-RV2-SD-66 
6-RV2-SD-06 
6-RV3-SD-66 

6-RV2-SD-66 
6-RVI-SD-66 
6-RV2-SD-06 
6-RVZ-SD-66 
6-RV2-SD-66 
6-RVS-SD-66 

o/11 
1111 
o/11 
o/11 
o/11 
o/11 
O/H 
0111 
0111 
o/11 
o/11 
l/l1 
o/11 
o/11 
1111 
o/11 
o/11 
o/11 
1111 
o/11 
o/11 
o/11 
o/11 
o/11 
0111 
3/11 
1111 
l/l1 
3/11 
1111 
4/11 
o/11 
o/11 
3/11 
3/11 
l/l1 
o/11 
4/11 
1111 
3111 
2/11 
1111 
2/11 

Page 9 of 9 brvsdor.wkl 



SITB 6 RAVINE SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVBSI’IGATIONCIG-0133 
MCB CAMPLRIEUNB, NORTH CAROLINA 

‘IQTALMBTALS 

Parameter 

Sttmple No: 6-RVl-SD-06 6-RVZ-SD-06 6-RV3-SD-06 6-RV3-SD-612 6-RV4-SD-06 6-RV4-SD-612 
Depth: WA WA N/A IVA WA N!A 

Date Sampled: 8123’92 8123’92 at2492 8124’92 812492 812492 
Lab Id: 00439- 11 00439- 13 00437- 04 00437-0s 00437- 08 Oo437- 09 

Units 

ALUMINUM 
ANI’IMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANBSE 
MERCURY 
NICKEL 
POTASSIUM 
SBLENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGIKG 
MGIKG 
MO/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 

10300 
12.5 u 
4.3 

61.5 
0.26 u 

5.9 J 
3450 
17.7 
2.1 JB 

67.5 
7590 

2.1 B 
402 B 
288 

0.75 
7.7 JB 

361 B 
1.1 u 
2.6 U 

48.8 UJ 
0.44 UJ 

19 
408 

2540 
9.8 U 

0.61 B 
22.9 B 

0.2 u 
1.8 J 

1490 
3.6 
1.2 u 

12.3 
2299 
21.2 
139 B 

24 
0.2s 

3.4 u 
108 B 
1.1 u 

2u 
30.2 UJ 
0.43 UJ 

68 
64.8 

Page 1 of 3 

3820 
2.6 U 
2.1 JB 

18.2 JB 
0.13 B 

1.9 J 
735 B 

6 
0.72 B 
18.7 J 
2690 
62.3 J 
137 B 

58.3 
0.1 
2.1 B 
153 B 
1.1 UJ 

0.85 B 
27.8 UJ 
0.43 UJ 

7B 
113 

1099 947 
2.9 U 2.6 U 
05 u 0.53 u 
5.6 JB 4.2 JB 

0.06 u 0.06 u 
0.61 J 0.53 JB 
315 B 148 B 
2.3 u 1.7 u 

0.41 u 0.37 u 
65 4.2 JB 

a28 1010 
12.4 J 6.6 J 

40 B 34.7 B 
5.1 J 6.5 J 

0.04 B 0.03 B 
1.6 U 1.5 u 

47.5 B 35.1 B 
0.83 u 0.89 u 
0.41 u 056 B 
16.2 UJ 16.8 UJ 
0.33 UJ 0.36 U 

2.1 B 2.5 B 
24.8 31.6 

739 
2.6 U 
0.7 UJ 
29 JB 

0.06 u 
0.36 U 
110 u 
1.3 u 

0.38 u 
2.6 JB 

420 
5.4 J 

24.5 B 
3.4 J 

0.02 u 
1.5 u 

29.5 B 
1.2 u 
0.6 B 

14.6 UJ 
0.46 U 

1.2 B 
20.3 

6rvsdin.wkl 



SITB6 RAVINE SEDIMENT 
DATA AND FRBQUENCY SUMMARY 

REMEDIAL INVBSTIGATIONCTG-0133 
MCB CAMPLBIEUNB, NORTH CAROLINA 

TOTALMETALS 

Sample No: 6- RVS-SD-06 6-RV6-SD-06 6-RV7-SD-06 6-RV7-SD-612 6-RV8-SD-06 
Depth: FVA WA N/I\ N/A N/A 

Date Sampled: at2.v92 8l2Y92 812.y92 8125’92 8125’92 
Lab Id: 00439- 1s 00437- 11 00437- 12 00437- 14 00437- 17 

~ Parameter Units 

I ALUMINUM 
AhTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MO/KG 
MG/KG 
MG/KG 
MG/KG 
MO/KG 
MGIKG 

MG/KG 
MGKG 
MO/KG 
MG/KG 
MO/KG 
MGKG 
MG/KG 
MG/KG 
MGKG 
MGKG 
MO/KG 
MG/KG 
MGiKG 
MGKG 
MGKG 
MGIKG 
MG/KG 

913 
11.9 u 
0.44 u 

5.1 u 
0.24 U 
0.73 u 
301 u 

2B 
1.5 u 
6.5 J 
875 

25.6 
36.3 B 
28.9 
0.12 u 

4.1 u 
93 u 
1.1 u 
2.4 u 

26.9 UJ 
0.44 UJ 

1.8 JB 
80.8 

2106 
2.1 u 

0.67 UJ 
8.5 JB 

0.06 B 
1.7 J 

10100 
3.1 J 

039 u 
8.1 J 

2950 
11.2 J 
217 B 
104 

0.15 
1.5 u 

83.2 B 
1.1 u 

0.39 u 
41.4 UJ 
0.45 UJ 

4B 
204 

1260 
3.5 u 

0.87 UJ 
6.8 JB 

0.08 U 
0.64 JB 
284 B 
1.9 u 
0,s u 
6.9 J 

851 
13.3 J 
53.2 B 
25.5 J 
0.09 B 

2u 
48.2 B 

1.5 u 
0.82 B 
25.5 UJ 
0.58 UJ 

2.4 JB 
94.2 

1710 
3.2 U 

0.78 UJ 
12.2 JB 
0.07 B 

1.6 J 
517 B 
3.8 U 

0.45 u 
45 J 

loa, 
18.5 J 
91.1 B 
21.6 J 
0.15 

2.8 B 
60.9 B 

1.3 u 
0.85 B 
243 UJ 
0.52 u 
3.7 JB 
193 

7130 
4.2 U 
23 B 

37.7 JB 
0.25 B 
23 J 

1390 B 
10.5 
1.1 B 
35 J 

34xl 
105 J 
289 B 
24.2 J 
0.27 

4B 
253 B 
1.6 U 
1.2 B 
60 UJ 

0.64 U 
11.4 JB 
142 

;, 6wsdin.wkl 
I 



SITE 6 RAVINE SEDIMENT 
DATA AND FREQUENCY SUMMARY 

REMEDIAL INVESTIGATION CFO- 0133 
MCB CAMP LEIEUNE, NORTH CAROLINA 

TOTAL METALS 

Parameter 

Sample No: LOCATION OF FREQUENCY 
Depth: MINIMUM MAXIMUM MINIMUM MAXIMUM MAXIMUM OF 

Date Sampled: NONDETECTED NONDBTBCTED DEIECI’ED DETECI-ED DETECTED DETECTION 
Lab Id: 

Units 

ALUMINUM 
ANlTMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM . 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

MGJKG 
MG/KG 
MO/KG 
MG/KG 
MGKG 
MG/KG 
MGKG 
MGIKG 
MGlKG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MO/KG 
MO/KG 
MO/KG 
MGKG 
MG/KG 
MO/KG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 

NA 
2.6 U 

0.44 u 
5.1 u 

0.06 u 
0.36 U 
110 u 
1.3 u 

0.37 u 
NA 
NA 
NA 
NA 
NA 
0.02 u 

1.5 u 
93 u 

0.83 u 
0.39 u 
14.6 UJ 
0.33 UJ 
NA 
NA 

NA 
12.5 u 
0.87 UJ 

5.1 u 
0.26 U 
0.73 u 
301 u 
3.8 U 
1.5 u 

NA . 
NA 
NA 
NA 
NA 
0.12 u 

4.1 u 
93 u 

1.6 U 
2.6 U 
60 UJ 

0.64 U 
NA 
NA 

139 10300 
ND ND 

0.61 B 4.3 
2.9 JB 61.5 

0.06 B 0.25 B 
0.53 JB 5.9 J 
148 B 10100 

2B 17.7 
0.72 B 2.1 JB 

2.6 JB 61.5 
420 7590 
2.1 B 105 J 

24.5 B 402 B 
3.4 J 288 

0.03 B 0.75 

2.1 B 7.7 JB 
29.5 B 361 B 
ND ND 

0.56 B 1.2 B 
ND ND 
ND ND 
1.2 B 19 

20.3 408 

6-RVl-SD-06 

6-RVl-SD-06 
6-RVl-SD-06 
6-RV8-SD-06 
6-RVl-SD-06 
6-RV6-SD-06 
6-RVl-SD-06 
6-RVl-SD-06 
6-RVl-SD-06 
6-RVl-SD-06 
6-RV8-SD-06 
6-RVl-SD-06 
6-RVl-SD-06 
6-RVl-SD-06 
6-RVl-SD-06 
6-RVI-SD-06 

6-RVB-SD-06 

6-RVl-SD-06 
6-RVl-SD-06 

WI1 
Wll 
Qlll 
10111 
4/11 
9111 
9/11 
6/11 
3/11 
Wll 
lull 
ll/ll 
lull 
lull 
9111 
4lll 
lO/ll 
Wll 
6111 
Wll 
Wll 
lUl1 
lull 

Page 3 of 3 6wsdinwkl 
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APPENDIX F 
FIELD DATA SHEETS / 

BENTHIC MACROINVERTEBRATES 
, \ AND FISH SAMPLES 

f-- . . 



SAMPLING STATION CHARAC’l’ERI2?A+ION DATA SHEET 

Station Number: L- &zw-G5L- Dati .*,$5 .f> Time: /3: Yj 
I , 

Sample Type: Benthic Macroinvertebrate Sediment. .SU&CeWater 

SAMPLINGEQUIPMENT: Seine GillNet Ponar Kemmerer Sediment Corer Spoon other; B@tkP slo&e- 

: 

Rkrian Zone&&ream F-tutes 

Predominant Surrounding Land Use: fiz> Industrial Other: 

Vegetation Type: NE 

EstimatedStream Est.StreamDep0.x. .A)t?? m Run&cm PookIN&m 

Stream Type: Velocity: Channelizedz Yea- No _ 

canopy cover: Open Partly open Partly Shaded Shaded 

Sediment&h&ate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oils: Absent Slight Moderate Profuse 

Ponar Grab: Number of Jara Filled with Sediments Replicate: #1: - ReplicateBt2: - Replicate P3: - 

Sediment Desaiptionz %‘v-v I +-wLi bP 0uiCKlu 
J ’ 

Water 

- m.5”. 
Temp.: C Dissolved Oxygen: 5D 6 PH: AZ S.U. 

Conductivity: r/c5 Micromhoskm salinity: 0 n PPt 

Water Odors: Normal Sewage Petroleum Chemical 'W one Other: 

Water Surface Oils: Slick Sheen 

,F Turbidity: pzr) 

m 

Slightly Turbid Turbid Opaque Water Color: 

Weather Conditions: . Tide: 
c9 

out 

Comments : tiloc Ev.r,,,&kd 



SAMPUNG STATION CHARACTERIZATION DATA SHEET 

Station Number: - fief -&Q$ 

.- $& 

Date: %,/a?!9 a Time: /5.:/f 

Sample Type. Benthic Macroinvertebrate Sediment 
r”“~ 

SAMPLINQEQUIPMENT: Seine Gill Net Ponar Kemmerer Sediment Corer Spoon 

Ri~arisn %melkkream Features 

PredominantSunoundingLandUse: 

VegetationType: ti c 

Industrial Other: 

Estimated&ream Width: &m Est.Stream Depth: ,r(v c m Rime: /2/r, Run: /\lQ m Pool: cm 

StreamType: Cold Water Channeiiedz Yes _ No _ 

Canopy Cover: Open PartlyOpen Partly Shaded Shaded 

Sediment&b&rate: 

Sediment Odor% Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oils: Absent Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #1: - Replicate #2: - Replicate #3: - 

Sediment Descriptiom /VIE 

. Water d 

Temp.: 32 u C Dissolved Oxygen: 5’7 mg/L pH: 6, ‘/c S.U. 

Conductivity: // 2. Micromhoakm hhity: ,@ c r? Dpt 

Water Odors: NOl-ld Sewage Petroleum Chemical a Other: 

Water Surface Oils: Slick Sheen (.RYEQ 

ps Turbidity: B SlightIy Turbid Turbid Opaque Water Color: 

Weather Conditions: /&’ Tide: In m 

Comments: NE = Mu+ w a. tiQ I 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Date: ?/‘?I9 2, Time: /Pi Oz) 

Sample Type: Benthic Macroinvertebrate Sediment Surf&e Water 

SAMPLINGEQUIPMENT: Seine (@f%) Ponar Kemmerer Sediment Corer Spoon Other; &/OC*o sh A 

PredominantSurroundingLandUse: 

vegetation-: /II E 
Estimated&ream Widths A16 m Est. StreamDepth:. .flE m Rime: srn Run: am Pook~~rn 

StreamType: ColdWater &ZZa~ Velocity &E Channelizedz Yes- No _ 

Canopy Cover: Open Partly O&n Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment 0%: Absent SIight Moderate Pr0fil.w 

Ponar Grab: Number of Jars Filled with Sedimenta Replicate: #I: - Replicate #2: - Replicate #3: 

Sediment Description: NE 

Water d 

Temp.: AIE C DkoIved Oxygen: &E PH: /v 6 S.U. 

Conductivity: fi & Micromhoekm salinity: fJ G- P 

Water Odors: Normal Sewage Petroleum Chemical w Cher: 

Water Surface Ok Slick Sheen l25s 
@ Turbidity: SkW ‘n.dd ,Turbid ,, ..__ ,_ - Opaque 

Weather Conditions: uQ4-m. 50nntt Sboh+ br43n-u Tide: , I 

Comments: r\lZ = &3$ EValoa 



SAMPLING STATION CHARACTERIZATION DATA SHEET 
. . 

Station Number: G-w&J- F‘l‘sh Date: f/62 4% Time: 0‘ 7 I.+6 

Sample Type: Benthic Macroinvertebrate Sediment 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerer Sediment Corer Spoon 

Surface Water 

e II 
Eimuian Zone&stream Features 

Predominant Surrounding Land Use: m Industrisl Other-z 

Vegetation Type: Ai !Z 

EstimatedStream Width: &m Est Stream Depth:. .hlE m Rifne: &m Run: f& m Pooh #&m 

Stream Type: Cold Water QZiiGGZD Velocity: Al& ChanneIized: Yes _ No _ 

Canopy Cover: Own Pfn-tly Open Partly Shaded (!TEsJ 

SedimentrSubstrate: 

Sediment Odorsz Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oils: Absent Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #lz - Replicste P2: - EepIic&s #3: - 

Sediment Description: E 

Water - 

Temp.: dud C Dissolved Oxygen: Ibe mgfL pi-k IVE S.U. 

Conductivity: do Micromhoskm salinity: DD P 

Water Odors: Normal Sewage Petroleum Chemical (& Cher: 

Water Suriko2 Oils: Skis Sheen clT%q 
, 

Turbidity: Slightly Turbid Turbid Opaque Water Color: 722 Mfil 

Weather Conditions: Tide: In 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: ig- WCC36 - Ftsh 

Sample Type: 

m SAMPLING EQUIPMENT: Seine 

Dak: $13 9kz Time: - 

SurfaceWater 

Rinarian Zonel’instxeam Features 

pred0minantsurr0uadingha~~: e Inati Other: 

Vegetation Type: NE 

EstimatedStream Width & m -- Est. Stream Depth: _ && m Rime: Lrn Rum /k!6 m POOL- #E m 

Stream Type: Cola Water Channelized: Yes- No _ 

Canopy Cover: Open Partly open ~artl~shaded Shaded 

SedimentfSubstratez 

Sediment Odora Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oik Absent Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: - Replicate #2: - Replicate #3: - 

Sediment Description: ./hlG- 

. Water - 

Temp.: b= C Dissolved Oxygen: A)E mg/L PH: AE S.U. 

cO~aditity: gf&ar. Micron&o&m 

Water Odors: Normal Sewage Petroleum 

Water Surface Oils: Slick Sheen 

<m Turbidity: lightly Turbid ‘I$!? Opaque Water Color: 

Weather Conditions: Tide: In out 



Station Number: 

SAMPLJNG STATION CHARAtiERIZATION DATA SHEET 

Benthic Macroinvertebrate 

Sediment Corer Spoon 

Surface Water 

RiDarian Zone/In&ream Features 

Predominantsm-roundingLanduae: Indwtrial Other: 

Vegetation Type: &jc 

EstimatedStream Width: Up m Est. Stream Depth: NE m Rime: cm Run: hl & m Pool: Am 

Sk%DlType: Cold Water @=a Velocity: NE Charmelk& Yes _ No _ 

canopy cover: open PartlYOpen Partly Shaded Shaded 

Sediment.&bstratez 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oils: Absent Slight Moderate I+Ofuse 

Ponar Grab: Numbe.r of Jars Filled with Sediments Replicate: #1: - Repli&lte#2: - Replicate #3: - 

Sediment Description: AJ 6 

. Water d 

Temp.: NE C Dissolved Oxygen: AE S.U. 

Micromhoskm 

Water Odors: 

Water Surf-ace Oils: 

.rcI Turbidity: ClSU Slightly Turbid Water Color: & 



Station Number: Time: AA 

Sample Type: Benthic Macroinvertebrate Sediment S~fau: Water 

SAMPLING EQUIPMENT. Seine B Ponar Kemmerer SedimentCorer Spoon Other: 

Rinarian ZoneAnstream Feature 

PredominantSurrounding LaudUse: m Induskial 0thel-Z 

VegetationType: tilr 

EstimatedStream Width: PI/$ m Est. Stream Depth:. . fig m Riflle: Em Rum & m Peel: P\&m 

Stra~~~Tgpe: Cold Water B Velocity: Channelizedz Yes _ No- 

Canopy Cover: Open Partly open Partly Shaded Shaded 

Sediment/Subs&ate: 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic None 

Sediment Oils Absent SIight hloderate 

Ponar Grab: Number ofJars Filled with Sedimenta Replicate: #l: __ Replicate 82: 

Sediment Desuiptio~: E 

Other: 

Profuse 

Replicate #3: 

. water - 
Temp.: AE C DissoIved Oxygen: @E- IngL pH: /&- S.U. 

Conductivity: AJE- MicromhoslQn Salinity: Iv&57 ppt 

Water Odors: NOI-IJlZd Sewage Petroleum 

Water Surface Oils: Slick Sheen 

Turbidity: Slightly Turbid . Turbid Opaque Water Color: 
y--T 

Veatherconditions: Tide: In out 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: - tp Lx\& F;sL 
I , 

Sample Type: e9 
Benthic Macroinvertebrate Sediments SurfaceWater 

SAMPLING EQUIPMENT: Seiie @=?-Ponar Kemmerer Sediment Corer Spoon Other: 
\ 

tr 4 

P h 

Rinarian !ZonefInstream Features 

Predominant Smunding Land Use: w Industrial Other: 

Vegetation Type: A&Z 

Estimated Stream Width: &? Em Est. Stream Depth: _ m RifSe:&m Run: NE m Pooh&m 

StreamType: ColdWater Warm Water Velocity: AJ3E ChanneIizedz Yes _ No _ 

Canopy Cover: Open P=tlYOpen Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odonx Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oils: Absent Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: - Replicatet2: - Replicate %3: 

Sediment Description: rut? 

. Water - 

Temp.: IVE C Dissolved Oxygen: N 

w Micrcmhoakm Saki@~ #k mgn ““b,t 

/uEz S.U. 

Conductivity: 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surface Oils: Slick Sheen 

~~ B Other: 

Turbidity: caza Slightly Turbid Turbid Opaque Water Color: 

Weather Conditions: Tide: In out 



SAMPLING STATION cI3ARACTERIZATION DATA SHEET 

Station Number: F>C.l-+sh Date: q//r;!?& Time: 13; q-1 

Sample Type: Fish Benthic Macroinvertebrate Sediment Surface Water 

SAMPLING EQUIPMENT: Seine Gill Net Ponar 
r”“zx 

Kemmerer Sediment Corer Spoon 

d 

,f=- 
Riwrian 7one!Instream Features 

Predominant Sumounding Land Use: (%+ Industrial Ot.ht?X 

VegetationType: d&&ofia\ &ffS+ CJeb--~ C0n’~lL.S. 5hPlJbSc. hdCd tiOOJ 5. S 00iSh 
/ ) 

07093 

EstimatedStream Width dErn Est.StreamDeptk. .dk m Riflle: xrn. Run: 6/E m Pooh&m .- 

StreamType: Cold Water m Velocity: tiE Channelized Yes _ No _ 

Canopy Cover: Open &=a Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic None Other: 

Sediment Oils: Absent SIight hloderate Profuse 

Ponar Grab: Number ofJars Filled with Sediments Replicate: #l: - Replicate #2: - Replicate #3: __ 

Sediment Description: All?- 

Water - 

Temp.: aa” C Dissolved Oxygen: 3.1 mgk pH: RIE S.U. 

Conductivity: 2 38 Micromhoskm Salinity: fd tZ P 

Water Odors: Normal Sewage Petroleum Chemical a ::her: 

Water Surface Oils: Slick Sheen 

c3 

Q?zk-J 

Turbidity: lear SlightIy Turbid Turbid Opaque Water Color: n/dir 

c Weather Conditions: son n \1 Tide: 
0 

In out I 



. “ “  <. :  )  . . t ; . ;  . :  .1 

SAMPLXNG STATION CHARACTERIZATION DATA SHEET 

Station Number: 

SampleType: Fish 

SAMPLING EQUIF’MENT: 

P&dominant Surrounding Land Use: -2 Industrial Other: 

hrL#tis 4-hLcr eu ..5? 

treamDepth:4ep/$qm RifIle: &m Run: /L/cm Pool: &m 

Stream Type: Cold Water $GEiGE Velocity: )& Channelized: Yesr( No _ 

Canopy Cover: Open Partly open Partly Shaded @iiZ~ 

9wi3 
Sediment.%ubstratez 

Sediment Odor% Normal Sewage Petroleum Chemical Anaerobic e Other: 

Sediment Oils: Q!!zla Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments k Replicate: c1: - ‘il Replicate #2: - Replicate#3: 2/ 

SedimentDee4ription: SclnA~. iPaC \.il-hp,, -CwiczS I/ / J 
. Water d 

Temp.: a-&i2 C Dissolved Oxygen: G+L/S mglL PI-I: x5 S.U. 
Conductivity: coo Micromhoskm saliity: Da0 

Water Odors: Normal Sewage Petroleum Chemical pa yrher : 

Water Surface Oils: Slick Sheen e 

‘I’urbidity: D Cl‘%U Slightly Turbid Turbid Opaque 

Weather Conditions: 5~17 n\l CL13 D \r . : a 9 *c 
I) I ’ 



SAMPLING ST$l’ION CHARACTERIZATION DATA SHEET 

Station Number: 

Sample Type: 

SAMPLlNG EQUIP- Seine Gill Net SedimentCorer Spoon, Othesz 

Riuarian Zone&&ream Features 

Predominant Surrounding Land Use: ea Industrial Other: 

Vegetation Type: &c;d v  0.v 5 7 f&es 

Estimated Stream Width: 3~ 7 m - / l&t. Stream Depth: m Riffle:~m Run: Fjc m Pool: r/cm 

Stream Type: Cold Water Warm Water Velocitu: fi 

canopy cover: Open Partly open (zizzzidqerd sz: No;5yd 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic 

(25!3 

m Others 

Sediment Oils Slight Moderate Pro&se 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #lz / Replicate P2: / Replicate #3* / *- 

SeclimentDet3cxiption: S 1 if Sf2-H mi,f& w&i4 a-?e#4c -i 
/ I J 

. &@I 

Temp.: 23” C Dissolved Oxygen: f!s .35 mglL pH: fl* S.U. 

Conductivity: 82 Micromhoskm salinity: 0 

Water Odors: Normal Sewage Petroleum Chemical 

pz-> 

& Ehert 

Water Surface OiIsz Slick Sheen 

,- Turbidity: e Slightly Turbid Turbid Opaque WaterColor: B r&LJh fin+ 

Weather Conditions: 5lh*L4 D#, 3aa- Tide: ln 
I , 

comment% /VEz / 0 f- &\l, {Ja 

‘1 . 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 

Sample Type-z 

SAMPLING EQUIPMENT: Seine Gill Net 

SurfaceWater . 

Kemmerer Sediment Corer Spoon Other: 

%xwian Zonelkstream Features 

Predominant Surrounding Land Use: Forest Industrial Otht?.C 

Vegetation Type: IUE 

EstimatedStreamWidthz~~ / m Est.StreamDepth- . 15 m Riffle: A&n Run: Ajgrn Pool: &rn 

Stream Type: Cold. Water Waxm Water Velocity: rzI 2 Channelizedz Yes- No _ 

Canopy Cover: Open cspt ‘- Partly Shaded Shaded 

Sediment/Substrate: 
JO% 

Sediment Odors: Normal Sewage Petroleum 

@zz- 

Chemical m None Other. 52~ >’ 

Sediment Oils Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: Pl: - 11 Replicatef2: 4 Replicate#3 I/ 

/eaJ/&$ Yi+ //‘a?- s/k /&ZZQ\ 

a- 

Sediment Descriptions 9 =c’/+/-zosb\ - &&I&/ c3rotJ 
I 1, 7 

Water 

ci t%~d9?h~&,g°C DissolvedOxygen: SZ~&~& '%BD@ pi: -S=&.3;'B:d &.u. 

Conductivity: 3: /I ??i ’ 4 s /4/n Micromhoskm 
J- 

saliity: JzQ.& ) &&/ nppt 
/ 

Water Odors: Normal Sewage Petroleum Chemical 

( 

Turbid 

@ wzeloK 

Opaque 

Tide: 



SAMPLING STATION criARACTERIZATXON DATA SHEET 

Station Number: 0 - tice3-8d Date: 5? alp 9_rr, TiD-K?: EJE 

Sample Qpe: Fish Sediment SWfnce Water 

/-. SAMPLING EQUIPMENT: Seine Kemmerer Sediment Corer Spoon Other: 

Riuarian ZonefInstresm Features 

Stream Type: Cold Water Channelizedz Ye& No- 

Canopy Cover: Open Partly Shaded Shaded 

SedimentBubstrate: 
3090 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic a Other: 

Sediment Oils: e Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: 4 - Replicate #2: - 8 Replicate #3: 9 

Sediment Description: NE 

Water: 

Temp.: IVK C Dissolved Oxygen: AJz mgk pH: flz S.U. 

Conductivity: VVE Micromhoskm SaIinity: UE P 

Water Odors: NOl-XlSl Sewage Petroleum Chemical m ::her: 

Water Surface Oils: Slick Sheen @ 

Turbidity: D SlightlyTurbid Turbid Opaque Water Color: 7a n fl I’( 

.F-- Weather CondiCior,c: 5c;InfhL cLf+uL 3a”C Tide: In out 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 6-tiCbP--Br, Date: c/2$/f& Time: /‘2:4/5 

Sample Type: Fish ic Macroinvertebrate Sediment SurfaceWater .* 

SAhfPIJNGEQUIPMENTz Seiie GillNet n Ollar emmerex Sediment Corer Spoon Other: 

Rirnrian Zone/In&ream Features 

Predominant Surrounding Land Use: 

*Fm Industrial v  

Other: 

VegetationType: aPCiC!kJO{)5 d g_~ff4/&L#.C. ~~WCmw #I f-0 A-da // 
, 

EstimatedStream Width: /s 1 &I Est. Stream Depth: 06 “I@ m Riffle: hlE-, Run: u\lE m Pool: &m 

StreamType: Cold Water Warm Water Velocity: ti Lc Channelizedz Ye&, No- 

canopy cover: Open 6gzza Partly Shaded Shaded assp 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic 

Sediment Oils: m 

@ Other: 

Slight Moderate 
I 

Profuse 

Ponar Grab: Number of Jars F’illed with Sediments I Replicate: #l: - Replicate #2: - I Replicate #3: - 

SedimentDescription: ,511 Y%f zaxld 57,3 WOd$ d&e&H; t 

. w: 
Temp.: 5’ 33a5q 8= c%,$$ Dklved Oxygen: $55%5 yh- 5$ 

Conductivity: 5=/ A5 ’ A 5 1 d 5 Micromhoakm Salinity: 

‘ m&z/L pH: 5bql4,3s.u. 
5r0,b ‘, d=o, D ppt 

Water Odors: Normal Sewage Petroleum Chemical 

Water Surface Oils Slick 

,f+- 

Sheen e (223 Other: 

Turbidity SlightIy Turbid Turbid Opaque Water Color: 

Weather Conditions: LJt-YrYU. Gonv 3a oc- Tide: In a 

Comments 5 Svr(;rLP ‘. 0 ‘= AD&w, I NE= ldb$- &V&&&J 
, 



SAMPLING STATIONCNARACTERIZATIONDATAS~~EET 

,f- 

Stntion Number: 4 b \hjCBqA-Ad Date: $/.A// ?c& Time: Q 9!. b 

Sample Type: Fish thic Macroinvertebraw . Sediment SUrfau: Water 

SAMPLING EQUIPMEN’ Seine Gil1 Net Kemmerer Sediment Corer Spoon Other: 

Rimrian Zone/Ins&am Features 

Predominant Surruunding Land Use: s Industrial Other: 

Vegetation Type: fdrG 

EstimatedStream Width: 22 9 m PooI: Nfi m Esk Stream Depth: 3 (3 m Rime: am Run: d 4 m 

StreamType: Cold Water @xti- Velocity: pi/F Channelized: Yes _ No _ 

Canopy Cover: Partly Open Partly Shaded Shaded 

Sediment/Substmte: 

Sediment Odors: Normal Sewage Petroleum Chemical m None 

Sediment Oils: Slight Moderate 

Oth;of;w+r-D A ? 

r 

Ponar Grab: Number ofJars Filled with Sediments 

Sediment Description: 590 (J Q-J C :-CiJ.T t 

Replicate#2: / ReplicateR3: / 

; Dar/Y &Ddf) 

Water: 
0 

Temp.: YjzJa,84’ fizdr;,,$” C DisaoIvedOxygen: s5.1 : .6?= 0.13 mglL pH: fi L. 3 ; A: ~!FS.U. 
/ 

Salinity: 5=D, 6’ R Z*7 ppt 

I 

Conductivity: s: 900’. 8: /I, 5’00 Micromhoakm 
, 

Water Odors: Normal Sewage Petroleum Chemical & Other: 

Water Surface Oils: Slick Sheen m 

Turbidity: & Slightly Turbid Turbid Opaque Water Color: 14n7&?? &x4JLq 

/--- Weather Conditions: OV~CU 5t Tide: 
In ei+ 

Commm: S: L3~pCau’. fly &ftdn? ‘, /jJfi= h/p+ &p/t’ca b/~.’ 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: Time: 10 -’ a3 : 

Sample Type: Sediment Surtkce Water 

SAMPLING EQUIPMENT! Seine Gill Net 

0 J 

Rinarian Zonekstream Features 

Predominant Surrounding Land Use: e Industrial other: 
. 

VegetationType: I\ j k 

m Riffle: Em Rum lc8 Pooh Km #Km 

elocity: Channelizedz Yes- No _ 

Partly open Partly Shaded Shaded 3-5?7(g 

SsdimentJSubstrak 

Sediment Odorsz Normal Sewage Petroleum Chemical ce>None Other: 

Sediment Oils: cn Slight Moderate Profuse 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: z 1 Replicate #2: - L Replicate #3: - 

Sediment Description: TkLc 84 @rotin OFI*~;L fi 0~K , 5-f I$+, 
d I I 

Water Odors: 

Water Surface Oils: 

Slightly Turbid 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: Pw- B1\1 Date: q.//s,/?a Time: 15: 19 _ 

Sample Type: Fish Sediment Surface Water 

F- 
SAMPLING EQUIPMENT: Seine Kemmerer Sediment Corer Spoon Other: 

Riuarisn ZoneAnstream Features 

Predominant Surrounding Land Use: otllm 

VegetationType: Al cx 4iond / shwh5 h Ay’d LJboA 3pw?rSL f-W05 
EstimatedStreamWidth: am Est.Stream Depth:. ./. -5 m Rifle: xrn Run: ’ fl6 

s- 
Pooh m &m - 

Stresm Type: Cold Water Warm Water Velocity: MlF Channeliz4 Yes _ No- 

Canopy Cover. Open @zGq Partly Shaded Shaded 

SedimentlSubstrate: 

Sediment Odors Normal Sewage Petroleum Chemical Anaerobic m Other: 

Sediment Oils: e Siight Moderate Profuse 

P0ns.r Grab: Number ofJars Filled with Sediments Replicate: #l: _L Replicate 62: I Replicate 83: A-- 

SedimentDescription: Haed’ 5070 SI&/ --bd : SO 4, O~Q~I’L~ 

Water - 

Temp.: aa.o* C Dissolved Oxygen: I S.U. 

Conductivity: a30 Micromhoskm Salinity: /. 5 

Water Odors: Normal Sewage Petroleum Chemical @ TIher : 

Water Surfhoe Oils: Slick Sheen m 

Turbidity: 

,m Weather Conditions: 

Slightiy Turbid 

5 L, fi “q 
I 

Turbid Opaque Water Color: HS 

Tide: 0 In OU: 



:  
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APPENDIXH 

OPERABLEUNITNO.2 
WALLACECREEK 

RAWDATATABLE:BENTHICMACROINVERTEBRATESPECIES 
BASELINEECOLOGICALRISKASSESSMENT 

REMEDIALINVESTIGATI0NCT0-0133 
MCBCAMPLEJEUNE,NORTHCAROLINA 

Species 

ARTHROPODA 

Insecta 

Pterygota 

Diptera 

Chironomidae 

Chirorwmus decor-us 

Krenopelopia sp. 

Pentaneura sp. 4 4 

Polypedilum scalaenum 

Stenochironomus sp. 4 4 

Tanytursus sp. 

Tribelos jucundum 36 68 44 148 17 10 7 34 

Trichoptera 

Polycentropodidae 

Phylbcentropus sp. 4 4 



I APPENDIX I (continued) 

OPERABLE UNIT NO. 2 
WALLACE CREEK 

RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

3 

Species 

Odonata 

Anisoptera 

Corduliidae 

Zygoptera 

Coleoptera 

Elmidae 

SWCSA- 5WGiA- 5WC3A. 5WC3A 5WC8A. &WC&b SWCU4. SWCBA 5WCBA. SWCBA- 5WCOA. 
BN1 BW BNS BNl BN!d BN8 BNl BN!2 BN8 

SWCSA 6.WClU BWCllA- 6WCllA- swcllA 
BNI BN2 BN8 Total 

4 4 4 

4 4 4 

Dubiraphiu sp. 

Crustacea 

Malacostraca 

Amphipada 

Gammaridae 

Gammarus fQsciutus 

Isopoda 

Idoteidae 

Caecidotea sp. 

WNELIDA 

Polychaeta 

Phyllodocida 

Nereidae 

4 4 4 

51 24 38 113 113 

4 4 4 



APPENDIh ,&mtinued) 

OPERABLE UNIT NO. 2 
WALLACE CREEK 

RAW DATA TABLE: BENTIXIC &IACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CT0433 
MCB CAMP LEJEUNE, NORTH CAROLINA 

. 
) 

&WC%4 BWClU. SWCllA- a-WCllA- swclu Total 

BNl EN3 BNZ Species SWCSA- SWCZA- 6 

BNl BN2 -_._ -_.- 

Nereis succinea 3 1 4 4 

CapiteIIida 

CapiteIIidae 

Capitella capitat4z 1 1 1 

Terebellida 

Ampharetidae 

Hypaniolu grayi 1 1 1 

Oliguchaeta 

Tubificida 

Tubificidae 

Limnodrilus hofineisteri 8 12 4 24 2 1 3 27 

NEMATODA 4 4 4 

TOTAL SPECIES 7 5 2 12 3 4 6 7 0 0 0 0 1 2 2 3 19 

TOTAL INDIVIDUALS 68 84 48 200 76 49 52 177 0 0 0 0 3 3 2 8 385 

SPECIES DENSITY 433 535 306 1275 484 312 331 1128 0 0 0 0 19 19 13 51 2454 
(#/M-2) 

SPECIES DIVERSITY 0.641 0.326 0.125 0.510 0.365 0.517 0.401 0.448 0 0 0 0 0 0.276 0.301 0.423 NA 



APPENDIX H (continued) 

OPERABLE UNITNO. 2 
BEARFIEAD CREEK 

RAW DATA TABLE: BENTIIIC MACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

. . = 2A- 1 &BH2A- 2 BN3 1 6-BH2A 1 BBEUA- By1 1 6.BH4A. 6-BIUA- 6-BH4A 6.BH6A- &BH6A- 6-BHBA- 8-BH6A BNZ 1 BN3 1 1 BNl 1 BN2 1 BN3 1 1 Tota1 1 
Species 6-BH2A. 6.BH: 

BNl BN 

ARTHROPODA 

Insecta 

Pterygota 

Diptera 

Ceratopogonidae 2 2 2 

Ceratopogon sp. 1 1 1 3 3 

Chironomidae 

Clinotunypus pinguis 3 3 1 7 7 

Crytochironomous sp. 1 1 1 

Krenopelopia sp. 4 1 5 5 

Pentaneura sp. 1 1 1 

Polypedilum falux 2 2 6 6 8 

Polypedilum scalaenum 1 1 1 1 2 3 

Procludius sp. 1 1 1 

Tribelos jucundum 4 9 13 13 

Tipulidae 

Hexatoma sp. 2 1 3 1 6 7 10 

ormosiu sp. 7 1 8 8 



, 
‘t 

APPENDIX r&continued) 

OPERABLE UNIT NO. 2 
BEARHEAD CREEK 

RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

-3 

Species 

Dolichopodidae 

Paraphmsylus sp. 

Syrphidae 

Eridulis sp. 

Tabanidae 

Chrysops sp. 

Trichoptera 

Polycentropodidae 

Phylocentropus sp. 

Leptoceridae 

Oecetis sp. 

Hemiptera 

Nepomorpha 

Corixidae 

Sigara sp. 

Odonata 

Anisoptera 

Corduliidae 

Zygoptera 

&BH2A- 6.BH2A- 6-BH2A- 0-BH2A SBH4A- &BH4A- tbBH4A. BBH4A BBH6A- BBHBA- &BH6A- 6.BH6A 
BNl BN2 BN3 BNl BN2 BN3 BNi BNZ BNS 

Total 

7 1 8 8 

1 1 1 

10 9 2 21 1 2 1 4 25 

3 3 4 4 7 

1 1 1 

16 16 16 

1 1 1 



-l APPENDIX _, continued) 

OPERABLE UNITNO. 2 
BEARHEAD CREEK 

RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 6-BE&L 6BI I I l3Nl Bl 
PZA- BBFUA- &BH!ZA 6-BH4A- 6-BH4A- BBH4A- 6-BH4A 6BH6A- &BHBA- &BH6A- 6.BHBA 
N2 BN3 BNl BN2 BN3 BNl BN2 BN3 

Total 

Coenagrionidae 

Enallagmu sp. 1 1 1 

Gomphidae 

Stylurus sp. 1 1 1 

Megaloptera 

Sialidae 

Siulis sp. 1 1 1 

Coleoptera 

Elmidae 

Dubiraphia sp. 6 12 8 25 1 1 26 

Stedmis sp. 1 1 1 

Crustacea 

Malacostraca 

Amphipoda 

Gammaridae 

Gammarus fwciutus 1 1 2 2 5 41 48 50 

Isopoda 

Idoteidae 

Caectitea sp. I I 1 I Ill I I I I I I I I 1 I 



OPERABLE UNITNO. 2 
BEARHEAD CREEK 

RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Species 6-BH2A- 6-BH2A- BBH2A- 6-BH2A &BH4A- &BH4A- &BH4A- SBH4A &BH6A- 6-BH6A- 6.BEEBA- &BH6A 
BNl BNZ BN3 BNl BN2 BN3 BNl BN2 BN3 

Total 

Decapoda 

Palaemonidae 

Palaemonetes paludosus 1 1 1 

ANNELIDA 

Polychaeta 

Phyllodocida 

Nereidae 

Nereis succinea 4 4 4 

Capitellida 

Capitellidae 

CapitkG capitatu 1 1 1 

Oligochaeta 

Tubifkida 

Tubificidae 2 2 2 

Zsochaetides curviset4xus 121 126 14 261 261 

Limnodrilus hofmeisteri 31 12 5 48 13 12 13 38 86 

Limnodrilus udekemianus 6 8 12 26 2 3 1 6 32 

Quistadrilus multisetosus 1 1 1 

Sparganophilidae 



I) 

I 

I &BH!&A- 6-B: 
I ’ ,.v.e. 1 nrrn 1 

82A- 6-BH2A- f3-BE2A &BH4A- 6-BH4A- 6-BH4A. 6-BH4A 6-BH6A. 6.BH6A- 6.BH6A. 6-BHBA 
-__ - 1 n_v- 1 .v._ 1 n.-.. 1 1 n.v_ 1 n__ 1 n_w_ 1 1 Total 
BNl BNZ lslW an1 Imz tma &ml JSNI LSN3 

Sparganophilus sp. 48 7 5 60 60 

Haplotaxida 

Lumbriculidae 

Eclipidrilus sp. 1 1 1 

PLATYHELMINTHES 

Turbellaria 

Tricladida 

Planariidae 

Dugesiu tigrinu 4 4 4 

MOLLUSCA 

Gastropoda 

Mesogastropoda 

Viviparidae 

Campeloma d&sum 5 4 3 12 1 4 5 17 

Bivalvia 

Veneroida 

Sphaeriidae 

Pisidium casertanum 8 32 4 44 11 158 132 301 
I 

345 

WI’AL SPECIES 1 23 1 19 1 17 1 33 1 6 1 8 1 15 1 16 1 0 1 0 1 I 39 

t APPENDIX -’ continued) 

OPERABLE UNIT NO. 2 
BEARHEAD CREEK 

RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CT0433 
MCB CAMP LEJEUNR, NORTH CAROLINA 



) -‘1 APPENDIX,. , o&hued) 

OPERABLE UNIT NO. 2 
BEARHEAD CREEK 

/ RAW DATA TABLE: BENTHIC MACROINVERTEBBATE SPECIES, 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJETJNE, NORTH CAROLINA 

Species 

TOTAL INDIVIDUALS 286 223 73 

SPECIES DENSITY (#/M-2) 1823 1421 465 

1 SPECIES DIVERSITY 1 0.896 1 0.715 1 1.065 

6-BH2A 

582 

3709 

0.932 

&BH4A- 
BNl 

30 

191 

0.572 

6.BH4A- 
BNZ 

183 

1166 

0.263 

6.BH4A- 
BN3 

218 

1389 

0.606 

6-BH4A 

431 

2747 

0.514 

BBHfiA- 6.BHBA- SBH6A- 6-BH6A 
BNl BN2 BN3 

Total 

0 4 0 4 1017 

0 25 0 25 6482 

0 0 0 0 NA 



APPENDIX H (continued) 

OPERABLE UNIT NO. 2 
PETTIFORD CREEK 

RAW DATA TABLE: BENTHIC MACROINVERTEBRATE SPECIES 
BASELINE ECOLOGICAL RISK ASSESSMENT 

REMEDIAL INVESTIGATION CTO-0133 
MCB CAMP LEJEUNE, NORTH CAROLINA 

SPECIES DENSITY (#/M-2) 64 70 76 210 

SPECIES DIVERSITY 0.410 0.206 0.363 0.372 
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