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PREFACE 

v’ ! 
These Site Inspection Project Plans consist of a Work Plan, Field Sampling and Analysis Plan, and 
Quality Assurance Project Plan. In accordance with discussions between the Navy/Marine Corps, 
EPA Region IV, and the North Carolina DEHNR, the format of the Project Plans has been condensed 
to eliminate repetitive information (e.g., discussing site background information in both the Work 
Plan and Field Sampling and Analysis Plan, presenting identical site maps in both documents, 
discussing the objectives in each document, etc.). Although the format is not typical of past Project 
Plans submitted for MCB Camp Lejeune, the information contained in the Project Plans reflect the 
necessary information suggested in EPA Guidance (OSWER Directive No. 9355.3-01). 

The Work Plan focuses on the scope of work and rationale (i.e., the “what” and “why” aspects of the 
project). The Field Sampling and Analysis Plan focuses on how the field scope of work will be 
implemented. The Quality Assurance Project Plan addresses the quality assurance/quality control 
aspects of the field and analytical programs. 
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1.0 INTRODUCTION 

Marine Corps Base (MCB) Camp Lejeune was placed on the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) National Priorities List (NPL) effective 
October 4, 1989 (54 Federal Register 41015, October 4, 1989). Subsequent to this listing, the 
United States Environmental Protection Agency (EPA) Region IV, the North Carolina 
Department of Environment, Health and Natural Resources (DEHNR), and the United States 
Department of the Navy (DON) 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 MCB Camp Lejeune are thoroughly investigated 
and appropriate CERCLA response or Resource Conservation and Recovery Act (RCRA) 
corrective action alternatives are developed and implemented as necessary to protect the 
public health, welfare and the environment (MCB Camp Lejeune FFA, 1989). 

The scope of the FFA included a provision for the implementation of Site Inspections (SIs) 
throughout MCB Camp Lejeune. SIs will be implemented to collect and evaluate evidence 
which indicates existence of pollutants that may have contaminated a site or pose a potential 
threat to the public health, welfare, or the environment caused by the release or threatened 
release of hazardous substances, pollutants, contaminants or constituents at these sites and to 
establish requirements for the performance of Remedial Investigations/Feasibility Studies 
(RI&F%). The SI is the initial phase of the DON Installation Restoration (IR) Program. 

Generally, the $1 is the first investigation to collect and analyze waste and environmental 
samples to support site evaluation. SI sample locations are strategically planned to identify 
the substances present, determine whether hazardous substances are being released to the 
environment, and determine whether hazardous substances have impacted specific targets. 
The conclusion of the SI should decide whether these sites should undergo furher 
investigation (e.g., RPFS) or be considered for “no further action.” SI report conclusions and 
recommendations for further action are based on a preliminary assessment of risks to human 
health and environment posed by contaminants at the site. This SI Work Plan addresses the 
following seven sites: 

l Site A - Marine Corps Air Station (MCAS) Officer’s Housing Area 
l Site 12 - Explosive Ordnance Disposal Area 
l Site 68 - Rifle Range Dump 
l Site 75 - MCAS Basketball Court 
l Site 76 - MCAS Curtis Road 
l Site 84 - Building 45 Area 
l Site 85 - Camp Johnson Battery Dump 

1.1 Objective of SI Work Plan 

The objective of this SI Work Plan is to identify and describe the tasks required to implement 
an SI for these seven sites at MCB Camp Lejeune. The preparation and contents of the SI 
Work Plan is based on the scoping process, which is described below. 

1.2 SI SCOPing; 

Scoping is the initial planning stage of the SI. The results of the scoping process are 
documented in the SI Work Plan. Scoping begins once the site background information is 
reviewed and evaluated, and consists of the following activities: 

l Preliminarily assessing human health, environmental, and ecological risks, based on 
existing information; 
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l Identifying potential contaminar&s of concern; 

l Identifying potential contaminant migration pathways; 

l Identifying state and federal criteria and Applicable or Relevant and Appropriate 
Requirements (ARARs); 

l Defining the optimum sequence of site activities; and, 

l Identifying the sampling strategies for the collection of data. 

The background information reviewed during the scoping phase included existing 
environmental assessment reports, which are identified in Section 7 (References), and 
information collected by conducting site visits. 

As part of the scoping process, Baker Environmental, Inc. (Baker) personnel conducted site 
visits at all seven sites. A scoping meeting was also conducted with the Atlantic Division, 
Naval Facilities Engineering Command (LANTDIV) to discuss the proposed SI scope of work 
for each site, and to obtain technical and administrative input from LANTDN. 

1.3 SI Work Plan Format 

The following elements are presented in this SI Work Plan. 

l Section 2 - Background and Setting 
a Section 3 - SI Data Quality and Sampling Objectives 
l Section 4 - SI Tasks 
0 Section 5 - Project StafYing 
o Section 6 - Project Schedule 
l Section 7 - References 

Section 2 includes information regarding the location and setting of each site, along with a 
summary of what studies were conducted in the past at each site and their respective findings. 
The purpose of this section is to define the physical and known environmental characteristics 
of each site. 

Section 3 presents the SI data quality and sampling objectives for each site. Data or 
information required to meet the objectives are subsequently identified and documented in 
this section. This data may consist of chemical analyses or hydrogeologic information. The 
collection methods for obtaining this information are also identified and described in general 
terms [more detailed descriptions of the field investigation activities are documented in the 
Field Sampling and Analysis Plan (F&U?)]. 

Section 4 identifies and describes the tasks and field investigation activities that will need to 
be implemented to complete the SI at the sites. These tasks generally follow the description of 
tasks identified in EPA’s SI Guidance Document (EPA/540-R-92-021). 

Section 5 discusses project staffing for implementing the SI. The SI schedule is provided in 
Section 6. References used in developing the SI are provided in Section 7. 
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2.0 BACKGROUND AND SETI’ING 

The purpose of this section is to summarize and evaluate existing information pertaining to 
Sites A, 12,68,75,76,84, and 85 at MCB Camp Lejeune. 

This section specifically addresses the location and setting of the sites, historical events 
associated with past usage or disposal activities, topography and surface drainage, regional 
geology and hydrogeology, site-specific geology and hydrogeology, surface water hydrology, 
climatology, natural resources, ecological features, and land use. 

Additional information regarding the above can be found in the following documents: 

0 

0 

0 

0 

0 

2.1 

Initial Assessment Study (IAS) of Marine Corps Base Camp Lejeune, North Carolina 
(Water and Air Research, 1983) 

Final Site Summary Report, Marine Corps Base, Camp Lejeune (Environmental 
Science and Engineering, Inc., 1990) 

Hydrogeology of Aquifers in Cretaceous and Younger Rocks in the Vicinity of Onslow 
and Southern Jones Counties, North Carolina (U.S. Geological Survey, 1990) 

Continuous Seismic Reflection Profiling of Hydrogeologic Features Beneath New 
River, Camp Lejeune, North Carolina (U.S. Geological Survey, 1990) 

Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine Corps 
Base, North Carolina (U.S. Geological Survey, 1989) 

Marine Corps Base Camp Leieune 

This section provides an overview of the physical features associated with MCB Camp Lejeune 
(which also includes Marine Corps Air Station New River). 

2.1.1 Location and Setting 

MCB Camp Lejeune is located within the coastal plain in Onslow County, North Carolina. 
The facility covers approximately 236 square miles and is bisected by the New River which 
flows in a southeasterly direction and forms a large estuary before entering the Atlantic 
Ocean. 

The eastern border of MCB Camp Lejeune is the Atlantic shoreline. The western and 
northwestern boundaries are U.S. 17 and State Route 24, respectively. The City of 
Jacksonville, North Carolina, borders MCB Camp Lejeune to the north. The MCB Camp 
Lejeune is depicted in Figure 2-l. 

2.1.2 History 

Construction of MCB Camp Lejeune began in 1939 with the objective of developing the 
“Worlds Most Complete Amphibious Training Base.” The base was started at Hadnot Point 
where the major functions of the base are still centered. Development at the MCB Camp 
Lejeune complex consists of primarily six geographical locations under the jurisdiction of the 
Base Command. These areas include MCAS New River, Camp Geiger, Montford Point, 
Courthouse Bay, Mainside, and the Rifle Range Area. 
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2.1.3 Previous Investigations 

In response to the passage of CERCLA, the DON initiated the Navy Assessment and Control 
of Installation Pollutants (NACIP) program to identify, investigate, and clean up past 
hazardous waste disposal sites at Navy installations. The .NACIP investigations were 
conducted by the Navy Energy and Environmental Support Activity (NEESA) and consisted of 
Initial Assessment Studies (IAS) and Confirmation Studies. IAS are similar to the USEPA’s 
Preliminary Assessments/Site Investigations (PAs/SIs). Confirmation Studies are similar to 
USEPA’s RI/FS. When the Superfund Amendment and Reauthorization Act (SARA) was 
passed in 1986, the DON dissolved the NACIP in favor of the IRP, which adopted USEPA 
Superfund terminology and procedures. 

The IAS for MCB Camp Lejeune was conducted by Water and Air Research, Inc., (WAR) in 
1983. The IAS identified a number of sites at MCB Camp Lejeune as potential sources of 
contamination, including the sites discussed in this SI Work Plan. Based on historical records, 
aerial photographs, field inspections, and personnel interviews, the IAS identified 76 sites at 
MCB Camp Lejeune as potential sources of contamination. Of these 76 sites, 27 sites 
warranted further investigation to assess potential long-term impacts based on contamination 
characteristics, migration pathways, and pollutant receptors. 

2.1.4 Topography and Surface Drainage 

The generally flat topography of MCB Camp Lejeune is typical of the seaward portions of the 
North Carolina coastal plain. Elevations on the base vary from sea level to 72 feet above mean 
sea level (msl); however, the elevation of most of MCB Camp Lejeune is between 20 and 40 feet 
above msl. 

Drainage at MCB Camp Lejeune is generally toward the New River, except for areas near the 
coast, which drain into the Atlantic Ocean via the Intracoastal Waterway. In developed areas, 
natural drainage has been altered by asphalt pavement, storm sewers, and drainage ditches. 
Approximately 70 percent of MCB Camp Lejeune is in the broad, flat interstream areas. 
Drainage is poor in these areas (Water and Air Research, 1983). 

Flooding is a potential problem for base areas within the loo-year floodplain. The U.S. Army 
Corps of Engineers has mapped the limits of loo-year floodplain at MCB Camp Lejeune at 7.0 
feet above msl in the upper reaches of the New River (Water and Air Research, 1983). The 
elevation of the loo-year floodplain increases downstream to 11 feet above msl near the 
coastal area (Water and Air Research, 1983). 

2.1.5 Regional Geology 

MCB Camp Lejeune is located within the Atlantic Coastal Plain physiographic province. The 
sediments of the Atlantic Coastal Plain consist of interbedded sands, clays, calcareous clays, 
shell beds, sandstone, and limestone. These sediments are layered in interfingering beds and 
lenses that gently dip and thicken to the southeast (ESE, 1990). Regionally, they comprise 10 
aquifers and nine confining units which overlie igneous and metamorphic basement rocks of 
pre-Cretaceous age. These sediments were deposited in marine or near-marine environments 
and range in age from early Cretaceous to Quaternary time. Table 2-1 presents a generalized 
stratigraphic column for this area (ESE, 1990). 
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TABLE 2-1 

GEOLOGIC AND HYDROGEOLOGIC UNITS IN 
THE COASTAL PLAIN OF NORTH CAROLINA 

SITE INSPECTION CTO-0193 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Castle Hayne aquifer 

Upper Cretaceous Middendorf Formations 

Cape Fear Formation 

(1) Geologic and hydrologic units probably not present beneath Camp Lejeune. 
(2) Constitutes part of the surfkial aquifer and Castle Hayne confining unit in the study area. 
(3) Estimated to be confined to deposits of Paleocene age in the study area. 

Source: Harned et al., 1989. 
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2.1.6 Regional Hydrogeology 

The following summary of regional hydrogeology was originally presented in Harned et al. 
(1989). 

United States Geological Survey (USGS) studies at MCB Camp Lejeune indicate that the Base 
is underlain by seven sand and limestone aquifers separated by confining units of silt and clay. 
These include the water table (surficial), Castle Hayne, Beaufort, Peedee, Black Creek, and 
upper and lower Cape Fear aquifers. The combined thickness of these sediments is 
approximately 1,500 feet. Less permeable clay and silt beds function as confining units or 
semiconfining units which separate the aquifers and impede the flow of groundwater between 
aquifers. A generalized hydrogeologic cross-section of this area is presented in Figures 2-2 and 
2-3, which illustrates the relationship between the aquifers in this area. 

The surficial aquifer is a series of sediments, primarily sand and clay,which commonly extend 
to depths of 50 to 100 feet. No laterally extensive clay-confining units have been encountered 
in this interval during previous subsurface investigations. This unit is not used for water 
supply in this part of the Base. 

The principal water-supply aquifer for the Base is the series of sand and limestone beds that 
occur between 50 and 300 feet below land surface. This series of sediments generally is known 
as the Castle Hayne aquifer. The Castle Hayne aquifer is about 150 to 350 feet thick in the 
area and is the most productive aquifer in North Carolina. Previous investigations indicate 
that the Castle Hayne aquifer (defined as deeper than 100 feet) and the surficial aquifer 
(defined as less than 50 - 100 feet 1 are hydraulically interconnected due to the lack of a 
laterally continuous confining layer. 

Onslow County and MCB Camp Lejeune lie in an area where the Castle Hayne aquifer 
contains freshwater, although the proximity of saltwater in deeper layers just below this 
aquifer and in the New River estuary is of concern in managing water withdrawals from the 
aquifer since overpumping of the deeper parts of the aquifer could cause an influx of saltwater 
to occur. The aquifer presently contains water having less than 250 mg/L (milligrams per 
liter) chloride throughout the area of the Base. 

The aquifers that lie below the Castle Hayne consist of a thick sequence of sand and clay, 
Although some of these aquifers are used for water supply elsewhere in the Coastal Plain, they 
contain saltwater in the MCB Camp Lejeune area. 

Rainfall that occurs in the MCB Camp Lejeune area (and does not exit the site as surface 
runoff) enters the ground in recharge areas, infiltrates the soil, and moves downward until it 
reaches the water table, which is the top of the saturated zone. In the saturated zone, ground 
water flows in the direction of lower hydraulic head, moving through the system to discharge 
areas like the New River and its tributaries or the ocean. 

Water levels in wells tapping the surficial aquifer vary seasonally. The surficial aquifer 
receives more recharge in the winter than in the summer when much of the precipitation 
evaporates or is transpired by plants before it can reach the water table. Therefore, the water 
table generally is highest in the winter months and lowest in summer or early fall. 

2.1.7 Surface Water Hydrology 

The following summary of surface water hydrology was originally presented in the IAS report 
(Water and Air Research, Inc., 1983). 
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The dominant surface water feature at MCB Camp Lejeune is the New River. It receives 
drainage from moat of the base. The New River is short, with a course of approximately 
50 miles on the central coastal plain of North Carolina. Over most of its course, the New River 
is confined to a relatively narrow channel entrenched in the Eocene and Oligocene limestones. 
South of Jacksonville, the river widens dramatically as it flows across less resistant sands, 
clays, and marls. At MCB Camp Lejeune, the New River flows in a southerly direction and 
empties into the Atlantic Ocean through the New River Inlet. Several small coastal creeks 
drain the area of MCB Camp Lejeune that is not drained by the New River and its tributaries. 
These creeks flow into the Intracoastal Waterway, which is connected to the Atlantic Ocean by 
Bear Inlet, Brown’s Inlet, and the New River Inlet. (Water and Air Research, 1983). 

Water quality criteria for surface waters in North Carolina have been published under Title 
15 of the North Carolina Administrative Code. At MCB Camp Lejeune, the New River falls 
into two classifications, SC (estuarine waters not suited for body contact sports or commercial 
shellfishing) and SA (estuarine waters suited for commercial shellfishing). 

2.1.8 Climatology 

MCB Camp Lejeune experiences mild winters and hot, humid summers. The average yearly 
rainfall is greater than 50 inches, and the potential evapotranspiration in the region varies 
from 34 inches to 36 inches of rainfall equivalent per year. The winter and summer seasons 
usually receiye the most precipitation. Temperature ranges are reported to be 33°F to 53°F in 
the winter (i.e., January) and 71°F to 88°F in the summer (i.e., July). Winds are generally 
south-southwesterly in the summer and north-northwesterly in the winter (Water and Air 
Research, 1983). 

2.1.9 Natural Resources and Ecological Features . 

The following summary of natural resources and ecological features was obtained from the 
IAS Report (Water and Air Research, 1983). 

The MCB Camp Lejeune complex is predominantly tree-covered, with large amounts of 
softwood (shortleaf, longleaf, pond, and primarily loblolly pines) and substantial stands of 
hardwood species. Approximately 60,000 of the 112,000 acres of MCB Camp Lejeune are 
under forestry management. Timber producing areas are under even-aged management with 
the exception of those areas along streams and swamps. These areas are managed to provide 
both wildlife habitat and erosion control. Forest management provides wood production, 
increased wildlife populations, enhancement of natural beauty, soil protection, prevention of 
stream pollution, and protection of endangered species. 

Upland game species including black bear, whitetail deer, gray squirrel, fox squirrel, quail, 
turkey, and migratory waterfowl are abundant and are considered in the wildlife management 
programs. 

Aquatic ecosystems on MCB Camp Lejeune consist of small lakes, the New River estuary, 
numerous tributaries, creeks, and part of the Intracoastal Waterway. A wide variety of 
freshwater and saltwater fish species exist here. Freshwater ponds are under management to 
produce optimum yields and ensure continued harvest of desirable fish species (Water and Air 
Research, 1983). Freshwater fish in the streams and ponds include largemouth baas, 
redbreast sunfish, bluegill, chain pickerel, yellow perch, and catfish. Reptiles include 
alligators, turtles, and snakes (including venomous). 

Wetland ecosystems at MCB Camp Lejeune can be categorized into five habitat types: pond 
pine or pocosin; sweet gum/water oak/cypress and tupelo; sweet bay/swamp black gum and red 
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maple; tidal marshes; and coastal beaches. Pocosins provide excellent habitat for bear and 
deer because these areaa are seldom disturbed by humans. The presence of pocosin type 
habitat at MCI3 Camp Lejeune is primarily responsible for the continued existence of black 
bear in the area. Many of the pocosins are overgrown with brush and pine species that would 
not be profitable to harvest. Sweet gum/water oak/cypress and tupelo habitat is found in the 
rich, moist bottomlands along streams and rivers. This habitat extends to the marine 
shorelines. Dear, bear, turkey, and waterfowl are commonly found in this type of habitat. 
Sweet bay/swamp black gum and red maple habitat exist in the floodplain areas of MCB Camp 
Lejeune. Fauna including waterfowl, mink, otter, raccoon, deer, bear, and gray squirrel 
frequent this habitat. The tidal marsh at the mouth of the New River is one of the few 
remaining North Carolina coastal areas relatively free from filling or other manmade 
changes. This habitat, which consists of marsh and aquatic plants such aa algae, cattails, 
saltgrass, cordgrass, bulrush, and spikerush, provides wildlife with food and cover. Migratory 
waterfowl, alligators, raccoons, and river otter exist in this habitat. Coastal beaches along the 
Intracoastal Waterway and along the outer banks of MCB Camp Lejeune are used for 
recreation and to house a small military command unit. Basic assault training maneuvers are 
also conducted along these beaches. Training regulations presently restrict activities that 
would impact ecological sensitive coastal barrier dunes. The coastal beaches provides habitat 
for many shorebirds (Water and Air Research, 1983). 

The Natural Resourcea and Environmental Affairs (NREA) Division of MCB Camp Lejeune, 
the U.S. Fish and Wildlife Service, and the North Carolina Wildlife Resource Commission 
have entered into an agreement for the protection of endangered and threatened species that 
might inhabit MCB Camp Lejeune. Habitats are maintained at MCB Camp Lejeune for the 
preservation and protection of rare and endangered species through the base’s forest and 
wildlife management programs. Full protection is provided to such species and critical habitat 
is designated in management plans to prevent or mitigate adverse effects of base activities. 
Special emphasis is placed on habitat and sightings of alligators, osprey, bald eagles, cougars, 
dusky seaside sparrows, and red-cockaded woodpeckers (Water and Air Research, 1983). 

Within 15 miles of MCB Camp Lejeune are three publicly owned forests: Croatan National 
Forest; Hofmann Forest; and Camp Davis Forest. The remaining land surrounding MCB 
Camp Lejeune is primarily used for agriculture. Typical crops include soybeans, small grains, 
and tobacco (Water and Air Research, 1983). 

2.1.10 Land Use 

MCB Camp Lejeune presently covers an area of approximately 170 square miles. Military and 
civilian population is approximately 60,000. During World War II, MCB Camp Lejeune was 
used as a training area to prepare Marines for combat. This has been a continuing function of 
the facility during the Korean and Vietnam conflicts, and the recent Gulf War (i.e., Desert 
Storm). Toward the end of World War II, the camp was designated as a home base for the 
Second Marine Division. Since that time, Fleet Marine Force (FMF) units also have been 
stationed here as tenant commands. 

2.1.11 Water Supply 

MCB Camp Lejeune water is supplied entirely from groundwater. Groundwater is obtained 
from approximately 90 water supply wells and treated. There are eight water treatment 
plants with a total capacity of approximately 15 million gallons per day (mgd). Groundwater 
usage is estimated at over 7 mgd (Harned, et al., 1989). 
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The water supply wells are all located within the boundaries of the Base. The average 
water supply well at the base has a depth of 162 feet, a casing diameter of eight inches, and 
yields 174 gpm (Harmed, et al., 1989). 

All of the water supply wells utilize the Castle Hayne aquifer. The Castle Hayne aquifer is a 
highly permeable, semiconfined aquifer that is capable of yielding several hundred to 
1,000 gpm in municipal and industrial wells in the MCB Camp Lejeune Area. The water 
retrieved is typically a hard, calcium bicarbonate type. 

2.2 Site A - MCAS Officer’s Housing Area 

This section addresses the setting, site topography and drainage features, site history, site 
geology and hydrogeology, and results of previous investigations for Site A - MCAS Officer’s 
Housing Area. 

2.2.1 Site Location and Setting 

The MCAS Officer’s Housing Area is located on the west bank of the New River approximately 
375 feet east of Longstaff Road at the intersection of Trotter Street (see Figure 2-4). The 
suspected disposal area is along the bank of the New River, behind house address 19 and 21 
Trotter Street. The suspected disposal area is less than one acre in size. 

Access from Trotter Street to monitoring well AGW2 is open. However, portions of the study 
area that extend to the north and south of AGW2 are densely vegetated, The understory is 
thick with brush and vines. Large conifers (i.e., generally greater than eight inches in 
diameter) are prevalent at Site A. 

No visible signs of burial or disposal were noted during the 1993 site visit. Miscellaneous road 
construction debris (i.e., asphalt and concrete slabs) was observed, however, along the bank of 
the New River. 

2.2.2 Site Topography and Drainage 

With the exception of the banks of the New River, the land surrounding Site A is relatively 
flat. Overland drainage is unlikely over most of the site due to the flat topography. Natural 
drainage has not been altered by installation of drainage ditches, storm sewers, or extensive 
paving. Surface runoff from the eastern portion of the site may drain to the New River. 

2.2.3 Site History 

Site history for this area is basically unknown. In 1986, during an investigation conducted by 
Environmental Science and Engineering, Inc. (ESE, 1990), waste was identified eroding from 
the cut bank along the New River in the vicinity of Officer’s Housing Area. The waste was 
tentatively identified as hospital wastes (i.e., hypodermic needles and vials of white powder 
believed to contain a chlorine-based substance) (ESE, 1990). 

2.2.4 Site Geology and Hydrogeology 

Site-specific geologic information is limited to information obtained during the installation of 
two monitoring wells (ESE, 1990). 

The site is underlain by clay at the surface, followed by attenuating layers of silty sand, and 
sand. The water table was measured at depths ranging from 7.68 to 11.1 feet below the ground 
surface (bgs). Shallow groundwater flow appears to be eastward toward the New River, with a 
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gradient of 0.019 foot per foot (fffft). Soil descriptions provided by ESE are presented on a 
geologic cross-section which is presented as Figure 2-5. 

Table 2-2 presents a current summary of identified or suspected wastes, site conditions, and 
field observations for Site A and the other sites included in the site inspection. 

2.2.5 Previous Investigations and findings 

2.2.5.1 Groundwater Investigation 

Two shallow monitoring wells (AGWl and AGWB) were installed at this site. The wells were 
installed to a depth of 25 feet bgs with a 15-foot long screen section. Both wells were sampled 
on two separate occasions, once in December 1986, and once in March 1987. The well locations 
are shown on Figure 2-5. Groundwater samples were analyzed for free chlorine, oil and grease 
(O&G), and volatile organic compounds (VOCs). Groundwater was found to be absent of 
contamination in 1986, with low levels of O&G (unknown concentration level) reported in 
1987. 

2.2.5.2 Surface Water Investigation 

One surface water sample (ASW/SDl) was collected from the New River (Figure 2-4) in 
December 1986. This sample was analyzed for free chlorine, O&G, and VOCs. None of these 
parameters were detected in this sample. 

Note that no other media (e.g., soils) have been collected to date for chemical analysis. 

2.3 Site 12 - Explosive Ordnance Disposal Area 

This section addresses the setting, site topography and drainage features, site history, and site 
geology and hydrology of Site 12 - Explosive Ordnance Disposal Area. 

2.3.1 Site Location and Setting 

Site 12 is located approximately two miles northeast of Sneads Ferry Road and State 
Route 172 (see Figure 2-l). The site is accessed from the west via an unimproved road that 
turns east from Sneads Ferry Road at Fire Tower M. The Site 12 study area comprises nearly 
one acre of the ordnance disposal range (see Figure 2-6). The disposal range is sparsely 
vegetated with grasses and brush. 

Ordnance disposal operations at Site 12 have resulted in extensive ground disturbance. 
During the 1993 site visit several detonation craters were noted. The craters ranged in size 
from eight to 15 feet in diameter and four to six feet in depth. 

2.3.2 Site Topography and Drainage 

The land within Site 12 is flat and is unpaved. There are no drainage ditches in the immediate 
vicinity of the site. Because the site is flat, overland drainage is unlikely. Natural drainage 
has not been altered by the installation of drainage ditches, storm sewers, or paving. 

2.3.3 Site History 

This site is within an area where unserviceable or defective ordnance is disposed of through 
burning or exploding. This area has been used to conduct these practices since the early 1960s 
and is in current use for these practices. During a disposal exercise conducted in 1992, an 
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TABLE 2-2 

SITE INSPECTION SUMMARY 
CTO-0193 

MCB CAMP LEJEUNE, NORTH CAROLINA 

Site 
No. 

A 

12 

Site 
Designation 

MCAS 
Officer’s 
Housing 

Explosive 
Ordnance 
Disposal 

Study Date(s) Site Conditions and 1993 Field 
Area Active 

Suspected or Identified Waste 
Restrictions Observations 

< 1 acre Unknown Tentatively identified during 1986 ESE Directly adjacent to No visible signs of 
(ID 1986) investigation as hospital waste along cut bank of occupied officer hospital waste or other 

New River. Suspected contaminants include free housing suspected contaminantr 
chlorine, O&G, and VOCs. were noted. 

< 1 acre Early 1960s Buried ordnance may include lead, white EOD escort and four- Petroleum/fuel odor 
to present phosphorus, HDX, RDX, TNT, petroleum product wheel drive vehicle noted emanating from 

and explosive compounds from detonation of required craters. 
unserviceable or defective ordnance. 

68 

75 

76 

84 

85 

Rifle Range 31 acres 1942-1972 Waste may include garbage, building debris, waste Wooded, uneven Trenches were 
Dump treatment sludge, and an estimated 2,000 gallons of ground identified west of loop 

weapon cleaning solvents. road. 

MCAS 5.5 acres Early 1950s Possibly as many as one hundred 55-gallon buried Buried utilities and No evidence of burial 
Basketball drums containing chloroacetophene (tear gas), high visibility activity or visible signs 

court chloropicrin (PS), chloroform, carbon tetrachloride, of contamination were 
and benzene. noted. 

MCAS Curtis 6 acres 1949 Possibly twenty-five to seventy-five 55-gallon buried Buried utilities and No evidence of burial 
Road drums containing chloroacetophene, chloropicrin, high visibility activity or visible signs 

chloroform, carbon tetrachloride, and benzene. of contamination were 
Similar in nature to Site 75. noted. 

Building 45 2 acres 1940s - At least one PCB-ladened transformer was found at High tension wires Petroleum/fuel odor 
Area Unknown the site. Several additional transformers (< 20) were and utilities noted from pond/lagoon. 

removed from the adjacent pond/lagoon, contents No transformers were 
unknown. identified. 

Camp Johnson 4.5 acres 19502 Several decomposed battery packs were identified Support vehicle Three piles of battery 
Battery Dump and thought to be from the Korean War era. In maneuvers in packs and additional 

addition, air-purifying canisters were once identified immediate area packs scattered. 
at the site. 
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explosive crater (approximately eight feet deep) uncovered an oily sheen, and a suspected 
petroleum odor was noted. Petroleum fuels have not been documented to be used in the 
explosive practices. The area surrounding the site has no documented past or present 
existence of fuel storage tanks. No documentation exists to deny or confirm if a release 
occurred in this area. 

2.3.4 Site Geology and Hydrology 

Site-specific geologic information is not available since there has not been previous 
investigations conducted at this site. A general description of the soils underlying the site, 
however, can be inferred from the cross section map of Camp Lejeune as shown on Figure 2-3. 
In general, the site is underlain by undifferentiated deposits of sand, silt, and/or clay. 

2.3.5 Previous Investigations 

No previous investigations to determine the presence or absence of contamination have been 
conducted at this site. A first-hand 
information obtained. 

2.4 Site 68 - Rifle Range Dump 

account of potential petroleum products is the only 

This section addresses the setting, site topography and drainage features, site history, site 
geology and hydrogeology, and results of previous investigations for Site 68 - Rifle Range 
Dump. 

2.4.1 Site Location and Setting 

Site 68 is located west of Range Road (see Figures 2-1 and 2-71, approximately 200 feet west of 
the Rifle Range water treatment plant, and about 800 feet east of Stone Creek. The disposal 
area is reported to be less than five acres in size. 

Site 68 is accessed from the east, along the northern edge of the Rifle Range 
parking/recreation area. An improved gravel road leads into the center of the suspected 
disposal area. With the exception of the main loop road and a few smaller paths, the 
surrounding area is densely vegetated. The majority of trees in the area appear to be less than 
20 years of age. The understory is thick with brush, small trees (i.e., generally less than three 
inches in diameter), and vines. 

Evidence of clearing and ground disturbance was noted to the south and west of the loop road 
on historic aerial photographs. During the 1993 site visit, excavated ravines were observed 
west of the loop road. These ravines contained construction debris and road asphalt. In 
general, ground disturbance and signs of past disposal practices were noted within and 
surrounding the loop road. 

Currently, the loop road is used as a fitness trail. However, signs of personnel maneuvers are 
present throughout the area. 

2.4.2 Site Topography and Drainage 

The site topography is variable with elevations ranging from 50 feet ma1 to the east to 5 feet 
msl to the northwest. The slope of the site is to the northwest toward Stone Creek. The soils in 
this area are primarily sandy and favor rapid infiltration of surface precipitation. There is 
evidence however, that surface water runoff does occur in a northwest direction toward Stone 
Creek (ESE, 1990). 

2-16 Revised: April 21,1994 



I 

FIGURE 2-7 
"g' - EXISTING MONITORING WELL LOCATION 

m i  RIFLE RANGE DUMP 
R F  - POTABLE WATER SUPPLY WELL 

TE INSPECTION CTO-0193 1 inch = 500 ft 



2.4.3 Site History 

Although currently inactive, the landfill was utilized as a disposal facility for a period of 30 
years from 1942 to 1972. An estimated 2,000 gallons of waste solvents were reportedly 
disposed of in this area. Approximately 100,000 cubic yards of various types of waste material 
(i.e., garbage, building debris, waste treatment sludge, and solvents) were disposed of here. 
This less than &acre disposal area lies within a 30- to 40-acre area that showed, in aerial 
photographs, signs of previous disposal (ESE, 1990). 

2.4.4 Site Geology and Hydrogeology 

The site is underlain by sharply dipping layers of sand and sandy clay. The surface of the 
shallow groundwater lies within the sand at depths ranging from approximately 5 feet and 16 
feet bgs, The shallow groundwater flow is in the direction of topographic slope (northwest) 
which is toward Stone Creek. The groundwater gradient has been measured to be 
approximately 0.016 ft/ft toward the northwest (ESE, 1990). A geologic cross-section of Site 68 
is provided in Figure 2-8. 

2.4.5 Previous Investigations and Findings 

This section summarizes the analytical results of the previous groundwater investigations 
conducted by WAR (1984) and ESE (1986). Note that soil, sediment, and surface water 
samples were not collected during any of the previous investigations. A detailed description of 
the investigations can be found in ESE’s 1990 report. 

In 1984, three monitoring wells (68GW1,68GW2, and 68GW3) were installed around to Rifle 
Range Dump as shown on Figure 2-7. The wells were reportedly installed to a depth of 25 feet 
bgs with a 15-foot long screen section. These three monitoring wells, along with supply wells 
RR-45 and RR-97 were sampled for VOCs. No compounds of potential concern were detected 
in groundwater samples collected from these wells. 

In 1986, the three monitoring wells were resampled by ESE for analysis of VOCs. Again, no 
compounds of potential concern were detected in the groundwater samples collected from these 
wells. 

2.5 Site 75 - MCAS Basketball Court 

This section addresses the setting, site topography, and drainage features, site history, site 
geology and hydrology, and results of the previous investigations for Site 75 - MCAS 
Basketball Court, 

2.5.1 Site Location and Setting 

Site 75 is located along the north side of Curtis Road between the Seaboard Coastline Railroad 
and Baxter Road (see Figure 2-9). The study area is approximately 5-l/2 acres in size and 
reportedly contains an oval-shaped drum burial pit. The location of the oval-shaped pit is 
reported to be 90 feet long and 70 feet wide; however, this location of the pit is unknown and is 
not identifiable (ESE, 1990). 

The study area is a well-maintained grass field, divided in half by a wooded strip running east 
to west. Base personnel currently occupy housing units within the study area, along Baxter 
Road. Site 75 is located west of Site 76 just across Baxter Road. 
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2.5.2 Site Topography and Drainage 

The site is mostly surrounded by grassy areas and is relatively flat. There are no noticeable 
drainage pathways over the site area. However, natural drainage surrounding the site has 
been altered by the installation of drainage ditches, storm sewers, or extensive paving. 

2.5.3 Site History 

This area was a reported drum disposal area that was used on at least one occasion in the early 
1950s. The excavation was reported to be an oval shaped pit approximately 90 feet long by 
70 feet wide and was sufficiently deep to have cut into the groundwater table. An estimated 
seventy-five to one-hundred 55gallon drums were reportedly placed in this pit. The drums 
reportedly contained a chloroacetophenone tear gas solution which was used for training. 
Additional VOCs such as chloroform, carbon tetrachloride, and benzene, along with 
chloropicirin may have also been present in the solution. 

2.5.4 Site Geology and Hydrogeology 

Site 75 is underlain by dipping layers of silty sand, silty-clayey sand, and clay. Soil 
descriptions are presented on a geologic cross-section representing soils encountered along a 
west to east traverse across the site (Figure 2-10). Shallow groundwater lies between 2.37 and 
5.87 feet bgs. Groundwater measurements taken from five monitoring wells installed in the 
area indicate groundwater flows northward from well 75GW3 and then east toward Site 76 
(Figure 2-11). Th e gradient of the shallow groundwater is approximately 0.009 fffft to the east 
paralleling Curtis Road (ESE, 1990). 

2.5.5 Previous Investigations and Findings 

The following section summarizes the results of geophysical and groundwater investigations 
conducted by WAR (1983) and ESE (1990). Note that soil samples were not collected during 
any of the previous investigations. 

2.5.5.1 Geophvsical Investigation 

Prior to the installation of shallow monitoring wells, a geophysical survey consisting of 
electromagnetic (EM) conductivity and other metal detection techniques (not specified) was 
conducted on a grid system throughout this area. Potential dumping areas, identified from 
aerial photographs (currently not available), were investigated during the survey. No areas 
representative of buried metallic objects were identified. 

2.5.5.2 Groundwater Investigation 

Three shallow monitoring wells (75GW1, 75GW2, and 75GW3) were installed as part of past 
investigations conducted at this site. The wells were reportedly installed to a depth of 25 bgs 
with a 15-foot long screen section (see Figure 2-10). These wells, along with three unidentified 
water supply wells in the vicinity of the site, were sampled in July 1984. Groundwater 
samples collected from all six wells were sampled for VOCs. No target compounds were 
detected in these samples. 

In November 1986, a second round of sampling consisted of resampling the three shallow 
groundwater monitoring wells. These samples were analyzed for VOCs, chloropicirin, and 
tetrachlorodioxin. Contaminants of potential concern were not detected in these samples. 
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2.6 Site 76 - MCAS Curtis Road 

This section addresses the setting, site topography and drainage features, site history, site 
geology and hydrology, and results of the previous investigations for of Site 76 - MCAS Curtis 
Road. 

2.6.1 Site Location and Setting 

Site 76 is located along the north side of Curtis Road (Figure Z-12). The study area, which 
encompasses approximately 6 acres, is bounded on Curtis Road to the south, Compton Street 
and a drainage ditch to the north, Crawford Street to the east, and Baxter Road to the west. 
The study area reportedly contains one or possibly two drum burial pits. 

The study area is well maintained with grass and conifers. Base personnel currently occupy 
housing units bordering the study area, along Compton and Grier Streets. Site 76 is located to 
the east of Site 75 just across Baxter Road. 

2.6.2 Site Topography and Drainage 

The land in the vicinity of Site 76 is primarily flat. A rainwater runoff collection basin has 
been contoured parallel to Curtis Road. Storm sewer covers are present throughout the site. 

2.6.3 Site History 

The exact location of the disposal area is unknown; however, two potential locations have been 
identified based on interviews with Base personnel and review of aerial photographs. The 
alleged dump site was reportedly used as a drum disposal area on two occasions in 1949. 
Approximately twenty-five to seventy-five 55-gallon drums were allegedly involved. It is 
believed that the drums contained a chloroacetophenone tear gas agent similar to that 
allegedly buried at MCAS Basketball Court, Site 75. Additional potential contaminants 
include: chloroform, carbon tetrachloride, benzene, and chloropicrin (ESE, 1990). 

2.6.4 Site Geology and Hydrogeology 

The geologic and hydrogeologic settings for this site are similar to those described for Site 75 
(Section 2.5.4). This site is underlain by dipping layers of silty sand, silty-clayey, and clay. A 
cross-section for this area is presented on Figure 2-10. Groundwater elevations in this area 
are expected to lie between 2.5 and 6 feet bgs. The gradient of the shallow groundwater is 
approximately 0.009 ft/ft to the east parallel to Curtis Road (Figure 2-11). 

2.6.5 Previous Investigations and Findings 

Previous investigations at Site 76 focused on a geophysical survey, the installation of 
monitoring wells and groundwater sampling. Soil samples have not been collected as part of 
prior investigations. 

2.6.5.1 Geophysical Survey 

Prior to the installation of shallow monitoring wells, a geophysical survey consisting of 
electromagnetic (EM) conductivity and other metal detection techniques (not specified), was 
conducted on a grid system throughout this area. Areas specifically identified in aerial 
photographs as potentially containing drums were surveyed in detail. Areas representative of 
buried metallic objects were not identified. 
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2.6.5.2 Groundwater Investigation 

Two shallow monitoring wells (76GWl and 76GW2) were installed during a 1984 
investigation. The wells were reportedly installed to a depth of 25 feet bgs with a l&foot long 
screen section. Groundwater samples collected from both wells (in 1984 and 1986) were 
analyzed for VOCs, tetrachlorodioxin, and chloropicrin. No contaminants of potential concern 
were detected in either sampling round. Figure 2-12 indicates the previous groundwater 
sampling locations. 

2.7 Site 84 - Building 45 Area 

This section describes the setting, site topography and drainage features, site history, site 
geology and hydrology, and results of the previous investigations for Site 84 - Building 45 
Area. 

2.7.1 Site Location and Setting 

Site 84 is located approximately 200 yards south of Highway 24 on the main side of MCB 
Camp Lejeune, one mile west of the main gate entrance (Figure 2-13). The study area is 
bordered by an electrical substation to the east and south, Northeast Creek to the west, and 
railroad tracks to the north. The area is wooded and vegetated with a pond, possibly 
manmade, within the study area. There are no direct access roads, however, access to the site 
is unrestricted. 

2.7.2 Site Topography and Drainage 

The site is relatively flat with some minor surface mounds in the wooded areas. Overland 
surface water drainage is in the direction (west) of Northeast Creek. 

2.7.3 Site History 

This site is in proximity of a former electric substation. Transformers reportedly containing 
polychlorinated biphenyls (PCBs) were known to be used and possibly stored at the substation. 
A transformer was discovered in the wooded area, east of the substation, during an 
Underground Storage Tank (UST) Investigation (O’Brien and Gere, June 1992). Additional 
transformers (approximately 20) potentially containing PCB transformer oil were discovered 
and removed from the pond. 

2.7.4 Site Geology and Hydrogeology 

Previous UST investigations involved the installation of shallow monitoring wells and the 
collection of static water levels. The description of the geology and hydrogeology was taken 
from the O’Brien and Gere UST Report (1992). In general, the subsurface geology in the 
vicinity of the site is characterized by unconsolidated sands, silts and/or clays. Figure 2-14 
presents a cross-section of this area. Groundwater flow in this area appears to be flowing in a 
north to northwesterly direction. The gradient of the shallow groundwater ia approximately 
0.002 ftJft (O‘Brien and Gere, 1992). 

2.7.5 Previous Investigations and Findings 

This section summarizes the previous investigations conducted at this site. 

Note that groundwater, surface water, and sediment samples were not collected at the site 
during previous investigations. 
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2.7.5.1 Soil Investigation 

Two soil samples, from unknown depths, were collected from the area where the transformers 
were discovered during the UST investigation. Low levels of PCBs (unknown concentration) 
were reported in one soil sample. 

2.7.5.2 Transformer Oil 

Suspected PCB dielectric fluid was sampled from the transformer discovered during the UST 
investigation. Elevated levels (concentration unknown) of PCB were reported in the sample. 
Contents of the transformers removed from the pond were not sampled. 

2.8 Site 85 - Camp Johnson Battery Dump 

This section describes the setting, site topography and drainage features, site history, site 
geology and hydrology, and results of the previous investigations for Site 84 - Camp Johnson 
Battery Dump. 

2.8.1 Site Location and Setting 

Site 85 is located within the Camp Johnson support operations area. The actual site boundary 
cannot be defined with respect to manmade or natural barriers since the area of concern is 
located in a rather remote area. The site is accessed from Coolidge Road to the south via a 
network of improved and unimproved roads (Figure 2-15). With the exception of the roads, the 
surrounding area is densely vegetated. The majority of trees in the area appear to be less than 
20 years of age. The understory is thick with brush and small trees (i.e., generally less than 
three inches in diameter). The area of concern is approximately 4.5 acres. 

Currently, the roads that surround Site 85 are used for vehicle training and support 
operations. Tactical Landing Zone (TL!Z) Mallard serves as a debarkation and landing point 
during personnel maneuvers. 

2.8.2 Site Topography and Drainage 

The site is relatively flat and unpaved. Some mounded areas were observed during a site 
walk through. Ponding after heavy rains may occur in areas which have been bladed for 
vehicle training. Overland runoff has not been altered by paving or sewer installation. 

2.8.3 Site History 

Site 85 was potentially used as a battery dump during the 1950s. Battery remnants, possibly 
from the Korean War era, were uncovered during road blading. During a site visit conducted 
by Baker personnel in September 1993, five distinct piles of battery packs were identified in 
this area. 

2.8.4 Site Geology and Hydrogeology 

Site-specific geologic information is not available since there has not been any previous 
investigations conducted at this site. A general description of the soils underlying the site, 
however, can be inferred from the cross-section map of Camp Lejeune as shown on Figure 2-3. 
In general, the site is underlain by undifferentiated deposits of sand, silt, and/or clay. 

2.8.5 Previous Investigation Findings 

To date, no investigations have been conducted in this area to determine the presence or 
absence of contaminants. 
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3.0 DATA QUALITY AND SAMPLING OBJECTIVES 

The purpose of this section is to define the site-specific SI data quality and sampling objectives 
in order to fulfill the goals of characterizing the problems at each site, assessing potential 
impacts to the public health and environment, and providing rationale for additional 
investigatory action. The site-specifc SI objectives presented in this section have been 
identified based on review and evaluation of existing background information. 

3.1 Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and quantitative statements that ensure data 
of known and appropriate quality are obtained during the SI. The DQOs associated with each 
field sampling and analysis program are discussed and presented in this section. The DQOs 
were developed using the following three stages: 

l Stage 1 - Identify decision types 
l Stage 2 - Identify data needs 
l Stage 3 - Design data collection program 

Stage 1 of the DQO process takes place during the scoping of the SI. This stage involves the 
evaluation of existing information, the development of a conceptual site model for 
contaminant migration pathways, and the development of objectives for field data collection 
efforts. 

Stage 2 of the DQO process involves definition of the quality and quantity of data that will be 
required to meet the objectives established in Stage 1. 

Stage 3 involves the design of a data collection program to meet the requirements identified in 
Stage 2. 

3.1.1 Stage 1 - Identification of Decision Types 

As part of the Stage 1 DQO process, available information from previous site investigations 
and other sources (e.g., USGS) were reviewed in order to describe current site conditions, 
evaluate existing data, and assess the adequacy of the data. From this review and evaluation, 
site objectives were developed for each site by identifying the potential sources of 
contamination and contaminant migration pathways. Based on the conceptual contaminant 
migration pathway for each site, SI objectives have been developed to (1) assess the nature of 
the threat posed by the release or potential release of hazardous substances and (2) determine 
if further action or investigation is appropriate. 

3.1.2 Stage 2 - Identification of Data Needs 

In Stage 2 of the DQO process, the data quality and quantity required to support the SI 
objectives developed during Stage 1 are identified. With respect to the SI objectives, data will 
be required to address specific environmental media at each site. Data needs for each 
environmental media are presented in Section 3.1.2.1. Site-specific data needs are discussed 
in Section 3.1.2.2. 



3.1.2.1 Data Needs for Environmental Media 
e 

Soil 

l The nature or types of surface and subsurface soil contamination within reported 
disposal areas. 

l The chemical properties associated with investigation derived waste disposal 
requirements. 

Groundwater 

l Aquifer and groundwater flow characteristics. 

l The nature of on-site and off-site groundwater contamination in shallow and/or deep 
aquifers. 

l The chemical properties to evaluate compliance with Applicable or Relevant and 
Appropriate Requirements (ARARs). 

Sediments 

l The nature of sediment contamination in drainage areas potentially impacted by site 
runoff or groundwater discharge. 

l The chemical properties to evaluate compliance with EPA Region IV Screening 
Criteria. 

w 

Surface Water 

l The nature of surface water potentially impacted by site runoff or groundwater 
discharge. 

l The chemical properties to evaluate compliance with state, federal, and EPA 
Region IV surface water criteria. 

3.1.2.2 Site-Specific Data Needs 

Site A - MCAS Office&Housing 

l The contents of material reportedly buried at the site. 
a The hazardous or nonhazardous nature of potential buried waste. 
l Sediment and surface water quality adjacent to the site where debris was observed. 

Site 12 -Explosive Ordnance Disposal 

l The nature of soil and shallow groundwater contamination at the EOD area. 
l The source of petroleum product encountered during ordnance detonation. 

Site 68 -Rifle Range Dump 

l The nature of soil, groundwater, sediment, and surface water contamination at the 
former disposal area. 
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Site 75 - MCAS Basketball Court 

a The nature of suspected drum burial location (based on geophysical data, soil and 
groundwater medias may also be addressed). 

l The hazardous or nonhazardous nature of potential buried drums. 

Site 76 - MCAS Curtis Road 

l The nature of suspected drum burial location. (Based on geophysical data, soil and 
groundwater medias may also be addressed). 

l The hazardous or nonhazardous nature of potential buried drums. 

Site 84 - Building 45Area 

l The nature of soil, surficial groundwater, sediment, and surface water at the 
transformer disposal area. 

Site 85 - Camp Johnson Battery Dump 

l The nature of soil and shallow groundwater contamination at the former disposal area. 

o The hazardous or nonhazardous nature of disposed battery packs. 

The type and quality of data required to meet the criteria listed above are presented in 
Section 4.0. The data quality levels differ with respect to the end use of the data. Level IV 
data quality are generally required in risk assessments, characterizing the nature and extent 
of contamination, and to support subsequent investigations. Level III data quality is 
appropriate for evaluating treatment alternatives. Level II data quality is appropriate for 
field screening (i.e., geophysical investigations, soil gas). Level I data is appropriate for field 
measurements such as static water level, specific conductance, and pH. The analytical 
methods also differ with respect to the end use of the data. For this SI, U.S. Environmental 
Protection Agency (EPA) methods and Contract Laboratory Program (CLP) methods will be 
used when applicable. 

3.1.3 Stage 3 - Design Data Collection Program 

The data collection programs for Sites A, 12,68,75,76,84, and 85 have been designed to meet 
the objectives outlined in the following sections. Section 4.0 of the SI Work Plan provides a 
general description of the various sampling programs for the seven sites. Sections 3.0 through 
5.0 of this FSAP provide the specific details of these sampling programs. 

3.2 Sampling Objectives 

For each site-specific sampling objective, the criteria necessary to meet each objective is 
identified, along with a general description of the study or investigation required to obtain the 
information in Table 3-l. 



TABLE 3-1 
SITE INSPECTION SAMPLING OBJECTIVES 

SITES A, l&68,76, 76,84, AND 66 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Determine the nature of aoil contamination Characterize nature of contamination in Soil investigation 

during monitoring well 

groundwater and surface water/sediment from groundwater recharge Surface water/sediment investigation 
Collect groundwater samples from new and 

Collect surface water/sediment samples 
from Stone Creek and tributary 

75 Migratlomleaching of buried drum contents to Determine the nature and/or presence of buried Determine location and extent of drum disposal Geophysical investigation 
MCAS surrounding environmental media drums 

Basketball 
area Ground penetrating radar (GPRl 
Characterize soil contaminant types and levels 

court Migration/leaching of buried drum 
Electromagnetic terrain profiling (EM1 

Determine the nature of soil contamination Provide evidence for “no action” Soil investigation 
contaminants to eoil associated with drum diipoaal activities 
Migration/leaching of buried drum 

Collect soila based on geophysical findings 
Assess the nature of contamination in the Evaluate groundwater quality Groundwater investigation 

contaminants to shallow groundwater surficial aquifer Install new shallow monitoring wells 
Sample existing wells 
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TABLE 3-1 (Continued) 
SITE INSPECTION SAMPLING OBJEXTIVES 

SITES A, 12,68,X, 76,84, AND 65 
MCB CAMP LEJEUNE. NORTH CAROLINA 

Site Potential Migration Pathway SI Objectives Criteria for Meeting Objective Proposed Investigation 

76 Migration/leaching of buried drum contents to Determine the nature and/or presence of buried Determine location and extent of drum disposal Geophysical investigation 
MCAS surrounding environmental media drums area Ground penetrating radar (GPR) 

Curtis Road Electromagnetic terrain profiling 
(EM) 

Migration/leaching of buried drum Determine the nature of soil contamination If geophysics provides evidence of drums, Soil investigation 
contaminants to soil associated with drum disposal activities characterize contaminant types and levels Collect soil samples based on 

If geophysics provides no evidence of drum geophysical investigation 
disposal, coniirm that prior disposal did not 
occur or impact environment 

Migration/leaching of buried drum Assess the nature of contamination in the Evaluate shallow groundwater quality Groundwater investigation 
contaminants to shallow groundwater suriicial aquifer Install new shallow monitoring wells 

Sample existing monitoring wells 

84 Migration/leaching ofPCB contaminants to soil Determine the nature of PCB contamination in Characterize PCB levels in surface and Soil investigation 
Building 45 from transformer disposal area shallow soils subsurface soil in the general area of the pond Collect soil samples from select grid 

Area locations 
Migratiodeaching of PCB contaminants to Assess the nature of PCB contamination in the Evaluate shallow groundwater quality Groundwater investigation 
shallow groundwater from transformer disposal suriicial aquifer Install shallow wells and sample new 
area and existing wells 
Migration/leaching of PCB contaminants to Determine the nature of PCB contamination in Determine surface water/sediment quality in Surface water/sediment investigation 
sediments and surface water from transformer surface water and sediments Northeast Creek and the on-site pond Collect surface water/sediment 
disposal area samples from Northeast Creek and the 

on-site pond 
Discharge of contaminated shallow Asses nature of contamination in shallow Assess surface water/sediment impact from Groundwater investigation 
groundwater to surface water/sediments groundwater and surface water/sediment groundwater recharge Surface water/sediment investigation 

85 Migration/leaching of contaminanta from Determine the nature of soil contamination Characterize background inorganic levels in Soil investigation 
:amp Johnson battery dump to soil associated with battery dump surface and subsurface soil Collect surface and subsurface soils 
3attery Dump Examine RCRA hazardous waste from beneath each battery dump 

characteristics 
Migration/leaching of contaminants from Assess the nature of contamination in the Characterize background and on-site Groundwater investigation 
battery dump to shallow groundwater surScia1 aquifer groundwater quality Install and collect samples from three 

monitoring wells 



4.0 SITE INSPECTION STUDY TASKS 

This section identifies the tasks and field investigations required to complete SI activities at 
all sites. 

4.1 Task 1 - Proiect Management 

Project Management activities involve such activities as daily technical support and guidance, 
budget and schedule review and tracking, preparation and review of invoices, personnel 
resources planning and allocation, preparation of monthly progress reports, and 
communication with LANTDIV and the Activity. 

4.2 Task 2 - Subcontract Procurement 

Task 2 involves the procurement of services such as drilling, test pit excavations, surveying, 
laboratory analysis, geophysics, and data validation. Procurement of these services will be 
performed in accordance with the Navy Clean Contract Procurement Manual. 

4.3 Task 3 - Field Investigations 

The field investigations will be conducted under Task 3. An overview of the field 
investigations to be conducted at each of the seven sites is presented in the following 
subsections. Specific details with respect to the sampling procedures, locations and number of 
samples, and analytical methods are provided in the Field Sampling and Analysis Plan 
(F&G’) and the Quality Assurance Project Plan (QAPP). The field investigations described 
below will provide data to meet the overall SI objectives presented in Section 3.0 of this SI 
Work Plan. Table 4-l summarizes the sampling and analytical requirements, as well aa the 
data quality objectives. 

4.3.1 Site A - MCAS Officers’ Housing Area 

The following investigation and support activities will be conducted at Site A: 

Surveying 

l All existing monitoring wells and test pit excavations will be surveyed. 

Soil Investigation 

l Eight test pits will be excavated to the top of the water table, throughout the area, to 
define the existence of the suspected disposal area. 

l A composite soil sample will be collected from the floor of each excavated test pit in 
order to evaluate whether past disposal practices have impacted soil quality. 

l Because little information is available regarding types of waste disposed in this area, 
all soil samples will be analyzed for Target Compound List (TCL) organics and Target 
Analyte List (TAL) metals in accordance with CLP methods (D&O Level IV). 

l Based on the finding of the test pit operations, a shallow monitoring well will be 
installed on site where subsurface debris or waste is present. If the test pit operations 
do not indicate that Site A is a dump area, then no additional monitoring wells will be 
installed. 
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TABLE 4-1 

SUMMARY OF SAMPLING, ANALYTICAL, AND DATA QUALITY OBJECTIVES FOR 
SITES A, 12,68,75,76,84, AND 85 

SITE INSPECTION CTO-0193 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area 

Site A 
MCAS Officers’ Housing 

Site 12 
Explosive Ordnance Disposal 

Site 68 
Rifle Range Dump 

Investigation Analysis Data Quality Objective 

Soil - Test Pits 

Groundwater 

Surface Water 

TCL Organic&) 
TAL Metal (2) 
TCL Organics 
TAL Metals (total and dissolved) 

TCL Organics 
TAL Metals 

Iv 
Iv 
Iv 
Iv 
Iv 
Iv 

Sediment 

I 

TCL Organics 

I 

Iv 
TAL Metals Iv I 

Soil - Drilling 
Soil - Direct Push 

BTEX(3) III 
BTElX II, III 

1 TPH(4) I II I 
Oil and Grease(s) II 

Groundwater - Hydropunch BTEX II 

Groundwater TCL Volatiles Iv 
TCL Semivolatiles Iv 

Soil - Hand Auger TCL Organics I Iv I 

Soil - Drilling 

TAL Metals 

TCL Organics 
rv 
Iv 

TAL Metals Iv 
Groundwater TCL Organics Iv 

TAL Metals (total and dissolved) Iv 
Surface Water (Stone Creek TCL Organics Iv 
and Tributary) TAL Metals Iv 
Sediment (Stone Creek and TCL Organics Iv 
Tributary) TAL Metals 



TABLE 4-1 (Continued) 

SUMMARY OF SAMPLING, ANALYTICAL, AND DATA QUALITY OBJECTIVES FOR 
SITES A, 12,68,75,76,84, AND 85 

SITE INSPECTION CTO-0193 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study Area 

Site 75 
MCAS Basketball Court 

Site 76 
WAS Curtis Road 

We 84 
3uilding 45 Area 

Investigation 

Soil 

Groundwater 

Geophysical 

Soil 

Groundwater 

Geophysical 

Soil - Hand Auger 

Groundwater 

Surface Water 

Sediment 

Analysis 

TCL Organics 
TAL Metals 
CSM(6) 
TCL Organ& 
TAL Metals (total and dissolved) 
CSM 
Electromagnetic Induction 
Ground Penetrating Radar 

TCL Organics 
TAL Metals 
CSM 
TCL Organics 
TAL Metals (total and dissolved) 
CSM 
Electromagnetic Induction 
Ground Penetrating Radar 

TCL PC& (16 samples); Full TCL organics 
and TAL Inorganics (4 samples) 
TCL PCBs (2 samples); Full TCL organics 
and TAL Inorganics (1 sample) 
TCL PCBs (7 samples); Full TCL organics 
and TAL Inorganics (1 sample) 
TCL PCBs (14 samples); Full TCL organics 
and.TAL Inorganics (2 samples) 

Data Quality Objective 

Iv 
Iv 
III 
Iv 
Iv 
II 
II 
II 

Iv 
Iv 
III 
Iv 
Iv 
III 
II 
II 

Iv 

Iv 

l-v 

Iv 

lite 85 
:amp Johnson Battery Dump 

Soil - Hand Auger TAL Metals 
Soil - Composite TCLP MetalsWRCRA Corrosivity 
Groundwater TAL Metals (total and dissolved) 

l-v 
III 
Iv 



TABLE 4-1 (Continued) 

SUMMARY OF SAMPLING, ANALYTICAL, AND DATA QUALITY OBJECTIVES FOR 
SITES A, 12,68,75,76,84, AND 85 

SITE INSPECTION CTO-0193 
MCB CAMP LEJEUNE, NORTH CAROLINA 

(1) TCL Organics - Target Compound List Organics (CLPSOW) 
Volatiles (VOAs) 
Semivolatiles (SVOAs) 
Pesticides/PCBs 

1% TAL Metals - Target Analyte List Metals (CLPSOW) 
Aluminum Cobalt 
Antimony Copper 
Arsenic Iron 
Barium Lead 
Beryllium Magnesium 
Cadmium Manganese 
Calcium Mercury 
Chromium Nickel 

Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

(3) BTEX - Benzene, Toluene, Ethylbenzene, Xylenes (EPA 602 water/EPA 8020 soil) 

(4) TPH - Total Petroleum Hydrocarbons (EPA 5030 and 3550 extraction/EPA 8015 analysis) (SPA 8015) 

(5) Oil and Grease (EPA 9071) 

(6) CSM - Chemical Surety Materials (degradation products) 
Hydroxyacetophenone 
Acetophenone 
Chloropicrin 

8 
g 

(7) TCLP metals (SW-8461 
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cii 
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Groundwater Investigation 

l In order to assess current shallow groundwater conditions, one round of groundwater 
samples will be collected from the two existing shallow monitoring wells. 

l Because of limited information regarding past disposal, all samples will be analyzed 
for TCL organics and TAL metals (total and dissolved) in accordance with CLP 
methods CDQO Level IV). 

l Static water level measurements will be collected during the sampling event. 
Groundwater level data will be used to evaluate groundwater flow direction. 

Surface Water/Sediment Investigation 

l In order to assess potential impacts to surface water and sediment, two surface water 
and two sediment samples will be obtained adjacent to the site along the New River. 

4.3.2 Site 12 - Explosive Ordnance Disposal Area 

The following investigations and support activities will be conducted at Site 12: 

Ordnance Clearance 

l An unexploded ordnance (UXO) surface reconnaissance will be conducted over the 
study area to clear the area for subsequent field work. The ordnance survey shall be 
conducted prior to any other activity. All surficial ordnance will be removed by MCB 
Camp Lejeune EOD. This task will be performed by a qualified subcontractor. 

l Boreholes will be monitored using geophysical techniques to ensure that UXO will not 
be encountered during the drilling program. If UXO is suspected, the location will be 
moved until suspected UXO is not detected. Monitoring will begin prior to drilling, 
and at 3-foot intervals during the drilling operation. 

Surveying 

l All newly-installed monitoring wells will be surveyed. 

l A 50-foot by 50-foot grid will be surveyed for the soil investigation. 

Soil Investigation 

l In order to confirm the presence or absence of petroleum contamination in the EOD 
area, 30 soil samples will be collected, via direct push, from just above the water table 
on a grid system (50 foot spacing). 

l Because of the type of suspected contamination in this area, soil samples will be 
analyzed in the field using gas chromatography for benzene, toluene, ethylbenzene, 
and total xylenes (BTBX) <D&O Level II). 

e Optional direct push boreholes will be advanced, and soil samples collected and 
analyzed, if the outermost grid points exhibit elevated levels of BTEX. 

l Samples exhibiting BTEX, as determined by field analysis, will be submitted for fixed 
based laboratory confirmation using EPA Method 8020 (DQO Level III). 
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l In order to fully characterize suspected fuel, confirmatory samples will additionally be w  
analyzed for total petroleum hydrocarbons (TPH) EPA Method 8015 and Oil and 
Grease EPA Method 9071. DQO Level II will be used for these methods. 

l A total of four soil samples from just above the water table will be collected during the 
installation of the shallow monitoring wells. Soil samples will be analyzed for BTEX, 
EPA Method 8020, TPH and Oil and Grease. 

Groundwater Investigation 

l At a minimum, 30 groundwater samples will be collected via direct-drive method (i.e., 
Hydropunch or Geoprobe) and analyzed in the field, using gas chromatography, for 
BTEX (DQO Level II). If the outermost grid point locations exhibit elevated levels of 
BTEX, additional groundwater samples may be collected until extent is defined. 

l In order to assess current groundwater conditions, four shallow monitoring wells will 
be constructed outside the EOD area. Groundwater samples will be collected and 
analyzedfor TCL volatiles and semivolatiles using CLP methods (D&O Level IV). 

l Static water level measurements will be collected from the four newly-installed 
monitoring wells in order to evaluate groundwater flow direction. 

4.3.3 Site 68 - Rifle Range Dump 

The following investigations and support activities will be conducted at Site 68: 

Surveying 

l All existing and newly-installed shallow and deep monitoring wells and boring 
locations will be surveyed. 

Soil Investigation 

l In order to determine the presence or absence of contamination, three soil samples will 
be collected. These three samples will be collected based on visual surficial disposal in 
the southwest portion of the site. 

l A sample grid, consisting of 15 stations, will be established for soil boring locations in 
the disturbed (cleared) area of the site. In order to characterize the extent of 
contamination, soil samples will be collected from two specific depths (i.e., 0 to 
12 inches bgs and immediately above the water table). 

l In order to further characterize soil contamination, two soil samples will be collected 
from test borings associated with the installation of the four new monitoring wells. 

l In order to fully characterize the nature of contamination, all soil samples will be 
analyzed for TCL organics and TAL metals in accordance with CLP methods (Level IV 
D&O>. 

4-6 Revised: April 21,1994 



Groundwater Investigation 

l Groundwater samples will be collected from three existing and three newly-installed 
shallow and deep monitoring wells in order to assess the nature and vertical extent of 
groundwater contamination. 

l Because little is known about the nature of contamination at this site, all groundwater 
samples will be analyzed for TCL organic8 and TAL metals (total and dissolved) in 
accordance with CLP methods (Level IV D&O). 

l At least two rounds of static water level measurements will be collected from each well 
in order to determine groundwater flow direction. 

Surface Water/Sediment Investigation 

l In order to assess the possible impact of waste disposal activities on surface water 
bodies, a total of ten surface water and sediment locations are proposed in Stone Creek 
and an unnamed tributary to Stone Creek. 

l Sampling locations will be selected to characterize the upgradient conditions and 
potential migration of contaminants from the site. 

l One surface water and two sediment samples will be collected at each sampling 
station. The sediment samples will be collected from the top 6 inches of sediment and 
the 6- to 12-inch range of sediment. 

l Because of potential waste disposal, all surface water and sediment samples will be 
analyzed for TCL organics and TAL metals using CLP methods (Level IV D&O) of 
analyses. 

4.3.4 Site 75 - MCAS Basketball Court 

The following investigations and support activities will be conducted at Site 75: 

Surveying 

l All existing and any newly-installed monitoring wells and soil boring locations will be 
surveyed. 

Geophysical Investigation 

l A geophysical investigation (i.e., electromagnetic terrain profiling (EM) and ground 
penetrating radar (GPR) techniques) will be conducted in order to delineate the drum 
disposal area and assist in the selection of soil sampling locations. 

Soil Investigation 

l The frequency and location of soil samples will be based on the outcome of the 
geophysical investigation. 

l If geophysics delineates the drum disposal area, soil samples will be collected from the 
suspected disposal area. The grid will consist of 16 sampling nodes at 100-foot 
spacings. 
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l If the geophysical investigation does not find evidence of buried drums, a soil sampling 
grid will be developed over the entire study area in order to collect sufficient data to 
assess the entire study area. The grid will consist of 16 sampling nodes at lOO-foot 
spacings. 

l In order to fully characterize past disposal and drum contents, samples will be 
analyzed for TCL organics, TAL metals, and tear gas/riot gas degradation products 
including: acetophenone, hydroxyacetophenone, and chloropicrin. 

Groundwater Investigation 

l Findings of the geophysical investigation will be used to determine the necessity and 
placement for new monitoring wells. 

l Based on geophysical findings, additional monitoring wells may be installed to 
determine the presence or absence of contamination in the shallow groundwater, The 
actual number of wells and location of wells will be determined in the field. 

l Three existing shallow monitoring wells will be sampled. 

l In order to characterize contamination in the shallow aquifer, groundwater samples 
will be analyzed for TCL organics, TAL (total and dissolved) metals, and CSMs. 

l ‘Ike rounds of static water level measurements will be collected from each well in 
order to determine groundwater flow. 

4.3.5 Site 76 - MCAS Curtis Road 

The following investigations and support activities will be conducted at Site 76: 

Surveying 

l All existing and any newly-installed monitoring wells and soil boring locations will be 
surveyed. 

Geophysical Investigation 

l A geophysical investigation (i.e., electromagnetic terrain profiling (EM) and ground 
penetrating radar (GPR) techniques) will be conducted in order to delineate the drum 
disposal area and assist in the selection of soil sampling locations. 

Soil InvestiPation 

l The frequency and location of soil samples will be based on the outcome of the 
geophysical investigation. 

l If geophysics delineates the drum disposal area, soil samples will be collected from the 
suspected disposal area. 

l If the geophysical investigation does not find evidence of buried drums, soil borings 
will be drilled within each area of concern in order to collect sufficient data to assess 
the entire study area. 
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l In order to fully characterize past disposal and drum contents, samples will be 
analyzed for TCL organics, TAL metals, and tear gas/riot gas degradation products 
including: acetophenone, hydroxyacetophenone, and chloropicrin. 

Groundwater Investigation 

l Findings of the geophysical investigation will be used to determine the necessity and 
placement of new monitoring wells. 

l Based on geophysical findings, additional monitoring wells may be installed to 
determine the presence or absence of contamination in the shallow groundwater. 

l All existing shallow monitoring wells will be sampled. 

l In order to characterize contamination in the shallow aquifer, groundwater samples 
will be analyzed for TCL organics, TAL (total and dissolved) metals, and CSMs. 

l Two rounds of static water level measurements will be obtained from each well in 
order to determine groundwater flow. 

4.3.6 Site 84 - Building 45 Area 

The following investigations and support activities will be conducted at Site 84: 

Surveying 

a Two existing and newly-installed monitoring wells and soil boring locations will be 
surveyed. 

Soil Investigation 

l Soil boring locations within a sampling grid will be placed at approximate 50-foot 
intervals. The sampling grid will be comprised of eight shallow soil boring locations. 
An additional two soil borings will be collected from the location where a transformer 
was at one time observed. In order to assess the vertical extent of PCB contamination, 
two soil samples will be collected from each of the ten soil boring locations. 

l Because of known PCB-laden transformer disposal, soil samples will be analyzed for 
TCL PCBs using the CLP method (Level IV D&O). 

Groundwater Investipation 

l Groundwater samples from two existing shallow monitoring wells and one new 
shallow monitoring well will be collected to assess current groundwater conditions. 
Groundwater samples will be analyzed for TCL PCBs using the CLP method (Level IV 
DQO). 

l Two rounds of static water level measurements will be collected from each of the new 
and existing wells. This data will be used to assess groundwater flow in this area. 
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Suface Water/Sediment Investigation 

8 In order to assess the impact of surface water and sediment, samples will be collected 
from eight sampling stations in the on-site pond and Northeast Creek. Two sediment 
samples will be collected at each station to define the vertical extent of contamination. 

l Because of known PCB-laden transformer disposal, surface water and sediment 
samples will be analyzed for TCL PCBs using the CLP method (Level IV DQO). 

4.3.7 Site 85 - Camp Johnson Battery Dump 

The following investigation and support activities will be conducted at Site 85: 

Surveying 

l All newly-installed wells and battery disposal areas will be surveyed. 

Soil Investigation 

l In order to assess background soil conditions, two soil samples will be collected from 
each of the four soil boring locations. These locations will be in an area believed to be 
unimpacted by disposal activities. 

l In order to assess soil conditions where disposal has been visually confirmed, two soil 
samples will be collected from a shallow boring at approximately six disposal locations 
(if additional locations are located in the field, samples will be obtained). 

a Due to the suspected nature of contamination, all soil samples will be analyzed for 
TAL metals in accordance with CLP methods (Level IV D&O). 

l One composite soil sample will be collected in order to assess the leachability of metals 
and the potential hazardous characteristics from the disposed batteries. This 
composite sample will be analyzed for TCLP metals and RCRA corrosivity. 

Groundwater Investigation 

l A groundwater investigation will be conducted to assess the nature of groundwater 
contamination resulting from battery disposal. The groundwater investigation will 
consist of obtaining one groundwater sample from three proposed shallow monitoring 
wells. 

l Because of suspected nature of contamination, groundwater samples will be collected 
from the newly-installed wells and analyzed for TAL metals (total and dissolved) using 
CLP methods (Level IV DQO). 

l Two rounds of static water level measurements will be collected from each well during 
the sampling event. Groundwater data will be used to determine groundwater flow 
direction. 
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4.4 Task 4 - Sample Analysis and Validation 

This task involves efforts relating to the following post-field sampling activities: 

l Sample Management 
l Laboratory Analysis 
l Data Validation 

Sample management activities involve: coordination with laboratories; tracking of samples 
submitted for analysis; tracking of analyses received; and tracking of information related to 
samples submitted and received from a third party validator. Sample management also 
involves resolving technical or administrative problems (e.g., reanalysis, resubmission of 
information). 

Laboratory analysis begins when the samples are shipped from the field and received by the 
laboratory. Validation begins when the “raw” laboratory data is received by the validator 
from Baker. Baker will first receive the data from the laboratory, log it into a database for 
tracking purposes, and then forward it to the validator. A validation report will be expected 
within three weeks following receipt of laboratory data packages by the validator. CLP data 
will be validated per the CLP criteria as outlined in the following documents: 

l USEPA, Hazardous Site Control Division, Laboratory Data Validation Functional 
Guidelines for Evaluating Organics Analyses, 1991. 

l USEPA, Hazardous Site Evaluation Division, Laboratory Data Validation Functional 
Guidelines for Evaluating Inorganics Analyses, 1988. 

All other data will be validated in accordance with the method of analysis using the National 
Functional Guidelines as a reference. 

4.5 Task 5 - Data Evaluation 

This task involves efforts related to the data once it is received from the laboratory and is 
validated. It also involves the evaluation of any field-generated data including: water level 
measurements, test boring logs, test pit logs, and other field notes. Efforts under this task will 
include the tabulation of validated data and field data, generation of test boring logs and 
monitoring well construction logs, generation of geologic cross-section diagrams, and the 
generation of other diagrams associated with field notes or data received from the laboratory 
(e.g., sampling location maps). 

4.6 Task 6 - Qualitative Risk Assessment 

This section of the Work Plan will serve as the guideline for the qualitative risk assessments 
to be conducted for each of the sites. Qualitative risk assessments evaluate the potential 
human health and/or ecological impacts that could occur in the absence of any remedial action. 
The qualitative risk assessment will evaluate contaminant migration and exposure pathways 
for each site. A comparison of data against state or federal criteria will be performed. The 
qualitative risk assessment will assist in determining whether or not a remedial 
investigation/feasibility study is necessary. 

As outlined in the Scope of Work, the qualitative assessments to be performed at MCB Camp 
Lejeune, for all sites, will utilize all available data that has been properly validated in 
accordance with EPA guidelines. 
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4.7 Task 7 - SI Report PreDaration 

This task includes the preparation of a Preliminary Draft, Draft, Draft Final, and Final SI 
Report. The SI Report will summarize all field and laboratory results. An evaluation of the 
data with respect of contamination presence and migration, and potential human health and 
ecological impacts will be presented. Conclusions regarding the disposition of each site (i.e., 
no further action or RI/FS) will be provided. 

4.8 Task 8 - Meetings 

This task involves providing technical support to LANTDIV during the SI. It is anticipated 
that the following meetings will be required: 

l Meeting between Baker and LANTDIV/EMD to discuss the SI conclusions following 
submission of the preliminary draft SI report. 

l A technical review committee (TRC) meeting to present the findings of the SI. 

l A remedial project management (RPM) meeting with LANTDIV/EMD, EPA 
Region IV, and the North Carolina DEHNR. 

The meetings will be attended by the Baker project manager and risk assessment specialist. 
Slides and overhead visual aids will be prepared for each site. 
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5.0 PROJECT MANAGEMENT AND STAFFING 

The Baker project team will be managed by Mr. Raymond P. Wattras. His primary 
responsibility will be to monitor the technical performance, cost, and schedule, and to 
maintain close communication with the Navy Technical Environmental Representative, 
Ms. Katherine Landman. As shown on Figure 5-1, Mr. Wattras will report to Mr. William D. 
Trimbath, P.E. Mr. John W. Mentz will be responsible for overall quality assurance/quality 
control. 

The project team will consist of a activity coordinator/project manager, engineer, health and 
safety specialist, geologist, risk assessment specialist, environmental scientist, community 
relations specialist, and technical support staff as shown in Figure 5-1. 
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FIGURE 5-l 
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6.0 SCHEDULE 

The proposed schedule for this project has been prepared in accordance with the Federal 
Facilities Agreement (FFA), and is presented as Figure 6-1. The projected start up of the SI 
field investigations is May 1, 1995, based on the Fiscal Year 1995 Site Management Plan 
(FY95 SMP) for MCB Camp Lejeune, North Carolina. Figure 6-2 presents the expedited SI 
Schedule for these sites. The expedited schedule is not based on the requirements of the FFA. 
It is intended to be a goal for completing the SI in a more timely fashion. The FY95 SMP is 
based on the requirements established in the Federal Facilities Agreement and between the 
Navy/Marine Corps, EPA Region IV, and the North Carolina DEHNR. 
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Figure 6 - 2 
Expedited SI Schedule 
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1.0 SITE BACKGROUND 

A description of the history and setting of Marine Corps Base (MCB) Camp Lejeune and the 
seven sites is contained in Section 2.0 of the Site Inspection (SI) Work Plan. 
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2.0 SAMPLING OBJECTIVES 

The sampling and data quality objectives (D&OS) for field investigations at Sites A, 12,68,75, 
76,84, and 85 are summarized in Section 3.0 of the SI Work Plan. 
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3.0 SAMPLING LOCATIONS AND FREQUENCY 

This section of the FSAP describes the location and frequency of environmental samples 
collected during the sampling program for each of the seven SI sites. Support activities, 
sampling locations, sample matrix, and constituents to be analyzed for are discussed within 
this section. Detailed investigation procedures and sample handling and analytical 
requirements are provided in Sections 5.0 and 6.0 respectively. 

3.1 Site A - MCAS Officer’s Housing 

The following investigations and support activities will be conducted at Site A: 

0 Surveying 
l Soil Investigation 
l Groundwater Investigation 

Each activity and investigation is described in the following subsections. 

3.1.1 Surveying 

The site survey will involve the surveying of two existing monitoring wells and six test pit 
excavations. The length, elevation of both endpoints, and location of each excavation will be 
surveyed and plotted on a site map. 

The metal protective casing, PVC casing, and elevation of ground surface will be surveyed for 
each monitoring well. Survey points will include a latitude coordinate, a longitude coordinate, 
and an elevation expressed in feet of mean sea level. The vertical accuracy of the survey will 
be within 0.01 feet and the horizontal accuracy will be within 0.1 feet. 

3.1.2 Soil Investigation 

A soil investigation will be conducted at Site A to determine the presence or absence of waste 
materials within the suspected disposal area. Soil samples will be collected from a minimum 
of six test pit excavations in order to identify potential soil contamination. 

3.1.2.1 Sampling Locations 

The location of the suspected disposal area is virtually unknown, based on information 
obtained from the Final Site Summary Report (ESE, 1990) and historic aerial photographs. 
However, it was reported that wastes were observed protruding from the bank of the New 
River behind the Officer’s housing area. Therefore, soil investigations will be focused in the 
suspected disposal area as shown on Figure 3-1. No information is available regarding the 
volume, type, or mode of waste disposal. Figure 3-1 depicts the placement of eight test pits 
throughout the suspected disposal area based solely on previous investigation information and 
site reconnaissance conducted in September 1993. Final test pit locations, however, will take 
into consideration field conditions, such as stressed vegetation or mounding. 

The test pit excavations will extend from center to center and/or end to end of areas identified 
during the field investigation. A composite soil sample will be obtained from each test pit 
excavation. The composite sample will be comprised of soil which is suspected to contain the 
greatest amount of contamination, based on visual analysis. In the event that visual soil 
contamination is not encountered, the composite soil sample shall be comprised of soil from 
various depths. The test pits shall be excavated to the top of the water table, which is 
estimated to be approximately 4 or 5 feet below ground surface. 
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Discrete hand excavations (removing soil cover with a shovel, looking for evidence of disposal) 
of the eroded bank along the New River will also be performed as part of the soil investigation 
(Figure 3-l). At present, no soil sampling stations have been identified along the cut, bank. If 
visibly impacted soils or waste materials are encountered during the hand excavation, a 
maximum of two soil samples will be retained for analytical testing. 

3.1.2.2 Analytical Requirements 

All soil samples will be analyzed for full Target Compound List (TCL) organics and Target 
Analyte List (TAL) metals in accordance with Contract Laboratory Program (CLP) methods 
(Level IV data quality). 

3.1.3 Groundwater Investigation 

A limited groundwater investigation will be conducted at Site A to assess the nature of 
shallow groundwater contamination resulting from reported waste disposal. The groundwater 
investigation will consist of the collection of one groundwater sample from existing wells 
AGWl and AGWB. The following provides a detailed description of groundwater investigation 
activities. 

3.1.3.1 Sampling and Analysis 

One round of groundwater samples will be collected from monitoring wells AGWl and AGWB. 
Groundwater samples will be analyzed for TCL organics and TAL total and dissolved metals 
in accordance with CLP methods (Level IV data quality). 

3.2 Site 12 - Explosive Ordnance Disposal Area /- 

The following investigations and support activities will be conducted at Site 12: 

l Ordnance Clearance (to be conducted by a support contractor) 
0 Surveying 
0 Soil Investigation 
l Groundwater Investigation 

Each activity and investigation is described in the following subsections. 

3.2.1 Surveying 

Survey tasks at Site 12 will involve surveying up to four newly-installed monitoring wells, 
The metal protective casing, PVC casing, and elevation of ground surface will be surveyed. In 
addition, the four corners of the EOD sampling grid, established by field investigation 
personnel, will be surveyed. Survey points will include a latitude coordinate, a longitude 
coordinate, and an elevation expressed in feet of mean sea level. The vertical accuracy of the 
survey will be within 0.01 feet and the horizontal accuracy will be within 0.1 feet. 

3.2.2 Soil Investigation 

A soil investigation will be conducted at Site 12 to determine the presence or absence of 
contamination within the reported disposal area. Soil samples will be collected from at least 
34 soil sampling stations in order to identify potential soil contamination. The soil sampling 
grid will be established by field investigation personnel at 50-foot grid spacings, as shown on 
Figure 3-2. Soil samples within the Site 12 sampling grid will be collected using a direct push 
method, while the remaining four samples will be collected via split-spoon sampling from test 
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borings associated with monitoring well installations. Direct push soil samples refer to those 
collected during hydropunch advancement (see Section 3.23). 

3.2.2.1 Sampling Locations 

The location of the reported disposal area is based on information obtained during the scoping 
site visit. Although petroleum odors and an oil sheen were observed by EOD personnel during 
routine site activities, there is no information available regarding disposal of petroleum 
wastes in this area. 

Figure 3-2 depicts the placement of a soil sampling grid and additional background sampling 
stations. Soil sampling stations within the sampling grid will be placed at 50-foot intervals. 
The sampling grid will be comprised of at least five rows and six columns, for a total of 30 
sampling stations. One soil sample will be collected just above the water table from each of the 
30 soil sampling stations. One soil sample will be obtained from each test boring associated 
with monitoring well installation. The sample will be collected from immediately just above 
the water table. 

3.2.2.2 Analytical Requirements 

The 30 soil samples obtained from within the Site 12 sampling grid will be retained for field 
analysis of volatile organics (i.e. benzene, toluene, ethylbenzene, and total xylenes (BTEX)) 
using gas chromatography (GC). Soil samples exhibiting elevated BTEX readings in the field 
will be submitted for fixed based confirmation. Samples will be analyzed for BTEX (EPA 
Method 8020), Oil and Grease (EPA Method 9071), and TPH (EPA Method 8015). The soil 
samples obtained from test borings associated with monitoring well installation will also be 
analyzed for BTEX (EPA Method 80201, Oil and Grease (EPA Method 90711, and TPH (EPA 
Method 8015). 

3.2.3 Groundwater Investigation 

A groundwater investigation will be conducted at Site 12 to assess the nature of shallow 
groundwater contamination within the area of concern. Groundwater samples will be 
collected from at least 30 groundwater sampling stations using a hydropunch method. In 
addition, four newly-installed groundwater monitoring wells will be constructed to monitor 
off-site shallow groundwater quality. 

3.2.3.1 Sampling and Analysis 

One groundwater sample will be collected from each of the 30 hydropunch groundwater 
sampling stations located within the Site 12 sampling grid. These groundwater samples will 
be retained for field analysis of BTEX contaminants using gas chromatography. The 
remaining four groundwater samples obtained from newly-installed monitoring wells will be 
analyzed for TCL volatile and semivolatile organics according to CLP methods (Level IV data 
quality). Figure 3-3 depicts the groundwater sampling scheme for Site 12. 

3.2.3.2 Water Level Measurements 

Static water level measurements will be obtained from the four newly-installed monitoring 
wells. Water level measurements will be collected within a one-hour period. The static water 
level data will be used to evaluate the direction of groundwater flow. 
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3.3 Site 68 - Riffle Range Dump 

The following investigations and support activities will be conducted at Site 68: 

0 Surveying 
0 Soil Investigation 
l Groundwater Investigation 
l Surface Water and Sediment Investigation 

Each activity and investigation is described in the following subsections. 

3.3.1 Surveying 

Survey tasks at Site 68 will include surveying the following: 

a Existing monitoring wells (68GW1,68GWZ, and 68GW3) 
l SI soil boring locations 
0 SI monitoring well locations 

The metal protective casing, PVC casing, and elevation of ground surface will be surveyed for 
each existing and SI monitoring well. The elevation of the top of the ground surface will be 
determined at each SI soil boring location. Survey points will include a latitude coordinate, a 
longitude coordinate, and an elevation expressed in feet of mean sea level. The vertical 
accuracy of the survey will be within 0.01 feet and the horizontal accuracy will be within 
0.1 feet. 

3.3.2 Soil Investigation 

A soil investigation will be conducted at Site 68 to determine the presence or absence of soil 
contamination resulting from former waste disposal practices. Soil samples will be collected 
from 22 soil borings in order to identify potential soil contamination. 

3.3.2.1 Sampling Locations 

The location of the suspected disposal area is based on information obtained from the Final 
Site Summary Report (ESE, 1990) and historic aerial photographs. Figure 3-4 depicts the 
location of the suspected waste disposal areas and proposed soil boring locations. Soil boring 
locations within the sampling grid will be placed at approximate 300-foot intervals. The 
sampling grid will be comprised of at least 15 sampling stations. An additional four sampling 
stations will be obtained from test borings associated with monitoring well installation. Two 
soil samples will be collected from each of the 19 soil boring locations, a surface soil sample 
(i.e. zero to 12 inches bgs) and a subsurface sample from immediately above the water table. 

A single soil sample (0 to 12-inch bgs) will be collected from three additional sampling stations 
using the hand auger method of soil sample acquisition. The three samples will be collected 
from the “surficial disposal area” (see Figure 3-4). Samples collected from this area shall be 
collected in areas suspected of soil contamination, based on the presence of surficial waste 
materials. 

3.3.2.2 Analytical Requirements 

All soil samples obtained from Site 68 will be retained for analysis of full TCL organics and 
TAL metals. All soil samples will be analyzed in accordance with CLP methods (Level IV data 
quality). 
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3.3.3 Groundwater Investigation 

A groundwater investigation will be conducted at Site 68 to assess the nature and vertical 
extent of groundwater contamination resulting from suspected waste disposal. The 
groundwater investigation will consist of obtaining one groundwater sample from three 
existing wells. In addition, four deep wells and three shallow wells will be installed and 
sampled. The following provides a detailed description of groundwater investigation 
activities. 

3.3.3.1 Sampling and Analysis 

One groundwater sample will be collected from existing monitoring wells 68GW1, 68GW2, 
and 68GW3. One groundwater sample will also be obtained from each of the seven proposed 
wells (i.e. 68GW3D, 68GW4, 68GW4D, 68GW5, 68GW5D, 68GW6, and 68GW6D). The 
location of proposed monitoring well 68GW3D and well clusters 68GW4,68GW5, and 68GW6 
are based on the reported direction of surficial groundwater flow (see Figure 2-10, SI Work 
Plan). Monitoring wells 68GW3D, 68GW4D, 68GW5D, and 68GW6D will be designated as 
deep wells (i.e. between 75 and 100 feet in depth). Figure 3-5 depicts the placement of 
proposed monitoring wells and the location of existing monitoring wells. 

All ten groundwater samples will be analyzed for full TCL organics and TAL metals (total and 
dissolved) according to CLP methods (Level IV data quality). 

3.3.3.2 Water Level Measurements 

At least two rounds of static water level measurements will be obtained from the three 
existing and the seven newly-installed monitoring wells. Water level measurements will be 
collected within a one-hour period. The static water level data will be used to evaluate the 
direction of groundwater flow. 

3.3.4 Surface Water and Sediment Investigation 

A surface water and sediment investigation will be conducted at Site 68 to assess the possible 
impact of waste disposal activities on bordering surface water bodies. The following provides a 
description of the proposed investigation. 

3.3.4.1 Sampling and Analysis 

Ten surface water and sediment sampling stations are proposed for Stone Creek and an 
unnamed tributary to Stone Creek. Stone Creek and the unnamed tributary border Site 68 to 
the north and west. As shown on Figure 3-6, surface water and sediment sampling stations 
have been located in order to characterize upgradient site conditions and potential migration 
of contaminants from the site. Six sampling stations are proposed for Stone Creek and four 
sampling stations for the unnamed tributary. One surface water sample and two sediment 
samples will be collected at each sampling station. The sediment samples will be collected 
from the top 6 inches of sediment and the 6 to 12-inch range of sediment. 

All surface water and sediment samples will be analyzed for full TCL organics and TAL 
metals in accordance with CLP methods (Level IV data quality). 
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3.4 Site 75 - MCAS Basketball Court 

The following investigations and support activities will be conducted at Site 75: 

l Geophysical Investigation 
0 Surveying 
0 Soil Investigation 
l Groundwater Investigation 

Each support activity and investigation is described in the following subsections. 

3.4.1 Geophysical Investigation 

A geophysical investigation will be conducted at Site 75 in order to determine the presence or 
absence of buried drums. Electromagnetic terrain profiling (EM) and ground penetrating 
radar (GPR) techniques will be used to assess subsurface conditions. The survey will be 
conducted along transects which are spaced approximately 25 feet apart over the study area. 
The results of this investigation will be used to select soil and groundwater sampling schemes. 
Figure 3-7 depicts the study area and defines the limit of the proposed geophysical 
investigation. 

3.4.2 Surveying 

Survey tasks at Site 75 will include surveying the following: 

l Three existing monitoring wells (75GW1,75GW2, and 75GW3) 
l Soil boring locations 
a Newly-installed monitoring wells locations (if required) 

The metal protective casing, PVC casing, and elevation of ground surface will be surveyed for 
each monitoring well. Survey points will include a latitude coordinate, a longitude coordinate, 
and an elevation expressed in feet of mean sea level. The vertical accuracy of the survey will 
be within 0.01 feet and the horizontal accuracy will be within 0.1 feet. 

3.4.3 Soil Investigation 

A soil investigation will be conducted at Site 75 to determine the presence or absence of soil 
contamination resulting from drum burial activities. The number and location of soil borings 
will be determined only after results from the geophysical investigation have been evaluated. 

3.4.3.1 Sampling Locations 

The location of the suspected disposal area is unknown, based on information obtained from 
the Final Site Summary Report. (ESE, 1990). Based on the findings from the proposed 
geophysical investigation, the following two sampling scenarios are possible: 

1. If the geophysical investigation indicates the presence of buried drums, soil samples 
will be collected to characterize the nature of possible contamination. A sampling grid 
will be established to encompass the area of concern, The grid spacings will be 
determined following evaluation of the size of the subsurface anomaly. Because test 
borings will be drilled through an area where drums may be present, each location 
(i.e., grid point) will be “cleared” via geophysical techniques to ensure that buried 
drums will not be encountered. Soil samples will be collected via test borings from the 
perimeter of the disposal area. 
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2. If the geophysical investigation does not produce evidence of buried drums, a soil 
sampling grid consisting of 16 borings at lOO-foot spacings will be developed over the 
entire study area. 

Two soil samples will be collected, under either sampling scenario, from each of the soil boring 
locations. The two samples will include a surface soil sample (i.e. 0 to 12 inches bgs) and a 
SUbsUrfaCe sample from immediately above the water table. 

3.4.3.2 Analvtical Requirements 

Soil samples collected under both sampling scenarios will be field screened by a U.S. Army 
TEKJ for chemical agents. In the event that chemical agents are identified, the soil sample will 
not be submitted for analysis. The soil will be placed in a 55gallon drum, overpacked, and 
taken to a secure area for subsequent disposal. If no agents are detected, the soil will be 
handled as a standard environmental sample. All soil samples will be analyzed for full TCL 
organic8 and TAL metals in accordance with CLP method8 (Level IV data quality). In 
addition, soil samples will be analyzed for degradation compound8 of chemical surety 
materials (CSM). 

3.4.4 Groundwater Investigation 

A groundwater investigation will be conducted at Site 75 to determine the presence or absence 
of contamination in the sur&ial aquifer resulting from drum burial activities. Three existing 
monitoring wells will be sampled as part of the groundwater investigation. However, the 
number and location of new monitoring wells will be determined only after results from the 
geophysical investigation have been evaluated. 

3.4.4.1 Sampling and Analv8i8 

One groundwater sample will be collected from existing monitoring well8 75GW1, 75GW2, 
and 75GW3. Based on results from the geophysical investigation, additional monitoring wells 
may be required to accurately define the nature of contamination in the surficial aquifer. If 
results from the geophysical investigation indicate the presence of buried drums, at least three 
shallow monitoring wells will be installed adjacent to the perimeter of the identified disposal 
area. Figure 3-7 depicts the location of existing monitoring wells. 

Groundwater samples collected from existing and newly-installed monitoring wells will be 
analyzed for ‘I’CL organic8 and TAL (total and dissolved) metals in accordance with CLP 
methods (Level IV data quality). The groundwater samples will also be analyzed for CSM 
degradation compounds. 

3.4.4.2 Water Level Measurements 

Two rounds of static water level measurement8 will be obtained from the three existing and 
any newly-installed monitoring wells. Water level measurement8 will be collected within a 
one-hour period. The static water level data will be used to evaluate the direction of 
groundwater flow. 

3.5 Site 76 - MCAS Curtis Road 

The following investigation8 and support activities will be conducted at Site 76: 

l Geophysical Investigation 
0 Surveying 
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0 Soil Investigation 
e Groundwater Investigation 

Each support activity and investigation is described in the following subsections. 

3.5.1 Geophysical Investigation 

A geophysical investigation will be conducted at Site 76 in order to determine the presence or 
absence of buried drums. Electromagnetic terrain profiling (EM) and ground penetrating 
radar (GPR) techniques will be used to assess subsurface conditions. The survey will be 
conducted along transects spaced approximately 25 feet apart over the study area. The results 
of this investigation will be used to select soil and groundwater sampling locations. Figure 3-8 
depicts the study area and defines the limit of the proposed geophysical investigation. 

3.5.2 Surveying 

Survey tasks will include surveying the following: 

l Two existing monitoring wells (76GWl and 76GW2) 
l Soil boring locations 
l Newly-installed monitoring wells (if required) 

The metal protective casing, PVC casing, and elevation of ground surface will be surveyed for 
each monitoring well. Survey points will include a latitude coordinate, a longitude coordinate, 
and an elevation expressed in feet of mean sea level. The vertical accuracy of the survey will 
be within 0.01 feet and the horizontal accuracy will be within 0.1 feet. 

3.5.3 Soil Investigation 

A soil investigation will be conducted at Site 76 to determine the presence or absence of soil 
contamination resulting from drum burial activities. The number and location of soil borings 
will be determined only after results from the geophysical investigation have been evaluated. 

3.5.3.1 Sampling Locations 

The location of the suspected disposal area is virtually unknown, based on information 
obtained from the Final Site Summary Report (ESE, 1990). Based on the findings from the 
geophysical investigation, the following two sampling scenarios are possible: 

1. If the geophysical investigation indicates the presence of buried drums, soil samples 
will be collected to characterize the nature of possible contamination. A sampling grid 
will be established to encompass the area of concern. The grid spacings will be 
determined following evaluation of the size of the subsurface anomaly. Because test 
borings will be drilled through an area where drums may be present, each location 
(i.e., grid point) will be “cleared” via geophysical techniques to ensure that buried 
drums will not be encountered. Soil samples will be collected via test borings from the 
perimeter of the disposal area. 

2. If the geophysical investigation does not produce evidence of buried drums, five soil 
borings will be established over each area of concern (see Figure 3-8) in order to collect 
sufficient data in support of “no further action.” One boring shall be drilled in the 
center of each area of concern. The other four borings will be drilled within the outer 
boundary of the possible disposal area. 
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Two soil samples will be collected, under either sampling scenario, from each of the soil boring 
locations, a surface soil sample (i.e. 0 to 12 inches bgs) and a subsurface sample from 
immediately above the water table. 

3.5.3.2 Analytical Requirements 

Soil samples collected under both sampling scenarios will be field screened by a U.S. Army 
TEU for chemical agents. In the event that chemical agents are identified, the soil sample will 
not be submitted for analysis. The soil will be placed in a 55-gallon drum;overpacked, and 
taken to a secure area for subsequent disposal. If no agents are .detected, the soil will be 
handled as a standard environmental sample. All soil samples will be analyzed for full TCL 
organics and TAL metals in accordance with CLP methods (Level IV data quality). In 
addition, soil samples will be analyzed for degradation compounds of chemical surety 
materials (CSM). 

3.5.4 Groundwater Investigation 

A groundwater investigation will be conducted at Site 76 to determine the presence or absence 
of contamination in the surficial aquifer resulting from drum burial activities. Two existing 
monitoring wells will be sampled as part of the groundwater investigation. However, the 
number and location of new monitoring wells will be determined only after results from the 
geophysical investigation have been evaluated. 

3.5.4.1 Sampling and Analysis 

One groundwater sample will be collected from existing monitoring wells 76GWl and 76GW2. 
Based on results from the geophysical investigation, additional. monitoring wells may be 
required to accurately define the nature of contamination in the surficial aquifer. If results 
from the geophysical investigation indicate the presence of buried drums, at least three 
monitoring wells will be installed adjacent to the perimeter of the identified disposal area. 
Figure 3-8 depicts the location of existing monitoring wells. 

Groundwater samples collected from existing and newly-installed monitoring wells will be 
analyzed for TCL organics and TAL (total and dissolved) metals in accordance with CLP 
methods (Level IV data quality). The groundwater samples will also be analyzed for CSM 
degradation compounds. 

3.5.4.2 Water Level Measurements 

At least two rounds of static water level measurements will be obtained from the three 
existing and any newly-installed monitoring wells. Water level measurements will be 
collected within a one-hour period. The static water level data will be used to evaluate the 
direction of groundwater flow. 

3.6 Site 84 - Building 45 Area 

The following investigations and support activities will be conducted at Site 84: 

0 Surveying 
0 Soil Investigation 
l Groundwater Investigation 
l Surface Water and Sediment Investigation 

Each activity and investigation is described in the following subsections. 
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3.6.1 Surveying 

Survey tasks will include surveying the following: 

l Two existing monitoring wells (MW-7 and MW-13) 
l Soil boring locations 
l Newly-installed monitoring wells 

The metal protective casing, PVC casing, and elevation of ground surface will be surveyed for 
each monitoring well. Survey points will include a latitude coordinate, a longitude coordinate, 
and an elevation expressed in feet of mean sea level. The vertical accuracy of the survey will 
be within 0.01 feet and the horizontal accuracy will be within 0.1 feet. 

3.6.2 Soil Investigation 

A soil investigation will be conducted at Site 84 to determine the presence or absence of soil 
contamination resulting from the disposal of PCB laden transformers. Soil samples will be 
collected from ten soil sampling locations in order to identify potential PCB soil 
contamination. 

3.6.2.1 Sampling Locations 

The location of the reported disposal area is based on information obtained from the scoping 
site visit. Figure 3-9 depicts the location of the reported transformer disposal area and 
proposed soil sampling locations. Soil boring locations within the sampling grid will be placed 
at approximate 50-foot intervals. The sampling grid will be comprised of eight soil borings. 
An additional two soil borings will be advanced at the location where a transformer was once 
observed near the pond. Two soil samples will be collected from each of the ten soil boring 
locations: a surface soil sample (i.e. 0 to 12 inches bgs) and a subsurface soil sample (i.e. 12 to 
24 inches bgs). The soil samples will be collected using a hand auger. 

3.6.2.2 Analytical Requirements 

The 20 soil samples obtained from Site 84 will be retained for analysis of full TCL PCBs. Four 
samples will be analyzed for full TC!L organics and TAL inorganics. These samples shall be 
obtained from the two borings in the area of the former transformer. All soil samples will be 
analyzed in accordance with CLP methods (Level IV data quality). 

3.6.3 Groundwater Investigation 

A groundwater investigation will be conducted at Site 84 to assess the nature of groundwater 
contamination resulting from reported transformer disposal. The groundwater investigation 
will consist of obtaining one groundwater sample from two existing wells and the construction 
of one shallow monitoring well. The following provides a detailed description of groundwater 
investigation activities. 

3.6.3.1 Sampling and Analysis 

One groundwater sample will be collected from existing monitoring wells MW-7 and MW-13. 
One groundwater sample will also be obtained from the proposed monitoring well, 84GWl. 
Figure 3-9 depicts the placement of proposed monitoring well and the location of existing 
monitoring wells. All three groundwater samples will be analyzed for full TCL PCBs in 
accordance with CLP methods (Level IV data quality). 
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3.6.3.2 Water Level Measurements 

Two rounds of static water level measurements will be obtained from the two existing wells 
and the one newly-installed monitoring well. Water level measurements will be collected 
within a one-hour period. The static water level data will be used to evaluate the direction of 
groundwater flow. 

3.6.4 Surface Water and Sediment Investigation 

A surface water and sediment investigation will be conducted at Site 84 to assess the possible 
impact of PCB transformer disposal activities on the on-site pond and Northeast Creek. The 
following provides a description of the proposed investigation. 

3.6.4.1 Sampling and Analysis 

Eight surface water and sediment sampling stations are proposed for the on-site pond and 
Northeast Creek. Northeast Creek lies approximately 350 feet to the west of Site 84. As 
shown on Figure 3-9, surface water and sediment sampling stations have been located in order 
to characterize upgradient site conditions and potential migration of contaminants from the 
site. Four sampling stations are proposed for the on-site pond and an additional four sampling 
stations are proposed for Northeast Creek. One surface water sample and two sediment 
samples will be collected at each sampling station. The sediment samples will be collected 
from the top six inches of sediment and the six to twelve inch range of sediment. Surface water 
samples collected from the on-site pond will be collected near the bottom of the pond. Surface 
water samples collected from Northeast Creek will be obtained from the surface. 

All surface water and sediment samples will be analyzed for full TCL PCBs in accordance with 
CLP methods (Level IV data quality). One surface water and sediment sample, collected from 
the on-site pond, will be analyzed for full TCL organics and TAL inorganics. 

3.7 Site 85 - Camp Johnson Battery Dump 

The following investigations and support activities will be conducted at Site 85: 

0 Surveying 
0 Soil Investigation 
l Groundwater Investigation 

Each activity and investigation is described in the following subsections. 

3.7.1 Surveying 

The survey task at Site 85 will be performed after the installation of three proposed 
monitoring wells. The placement of the proposed wells will be based on field observations and 
the location of battery disposal areas. The site will include surveying the following: 

l The observed battery disposal areas (based on information obtained during the scoping 
site visit) 

l Three newly-installed monitoring wells 

The metal protective casing, PVC casing, and elevation of ground surface will be surveyed for 
each monitoring well. Survey points will include a latitude coordinate, a longitude coordinate, 
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and an elevation expressed in feet of mean sea level. The vertical accuracy of the survey will 
be within 0.01 feet and the horizontal accuracy will be within 0.1 feet. 

3.7.2 Soil Investigation 

A soil investigation will be conducted at Site 85 to determine the presence or absence of soil 
contamination resulting from the disposal of batteries. Soil samples will be collected from ten 
soil sampling locations in order to identify potential soil contamination. 

3.7.2.1 Sampling Locations 

The location of the observed disposal areas are based on information obtained during the 
scoping site visit. Figure 3-10 depicts the location of observed battery disposal areas and 
proposed soil sampling locations. A total of six soil borings will be advanced in direct 
proximity (i.e., as close as possible to the batteries) to the observed battery piles. In addition, 
four soil borings will be hand augered in an area believed to be unimpacted by disposal 
activities to assess background soil quality. Two soil samples will be collected for each boring: 
a surface soil sample (i.e., 0 to 12 inches bgs) and a subsurface soil sample (i.e., 12 to 24 inches 
bgs). In addition, a single composite sample will be comprised of soil collected from all six 
borings in direct proximity to the battery piles. 

3.7.2.2 Analytical Requirements 

The 20 discrete soil samples obtained from Site 85 will be retained for analysis of TAL metals 
in accordance with CLP methods (Level IV data quality). The composite sample will be 
analyzed for TCLP metals and RCRA corrosivity. All soil samples will be collected using a 
hand auger. 

3.7.3 Groundwater Investigation 

A groundwater investigation will be conducted at Site 85 to assess the nature of groundwater 
contamination resulting from observed battery disposal areas. The groundwater investigation 
will consist of obtaining one groundwater sample from three proposed monitoring wells. The 
following provides a detailed description of groundwater investigation activities. 

3.7.3.1 Sampling and Analysis 

Three groundwater samples will be obtained from the proposed monitoring wells 85GW1, 
85GW2, and 85GW3. Figure 3-10 depicts the placement of proposed monitoring wells. One 
groundwater sample will be collected from each of the three proposed monitoring wells. All 
three groundwater samples will be analyzed for TAL metals (total and dissolved) according to 
CLP methods (Level IV data quality). 

3.7.3.2 Water Level Measurements 

At least two rounds of static water level measurements will be obtained from the three newly- 
installed monitoring wells. Water level measurements will be collected within a one-hour 
period. The static water level data will be used to evaluate the direction of groundwater flow. 

3.8 QA/QC Samples 

QA/QC requirements for this investigation are presented in the Quality Assurance Project 
Plan (QAPP) which is provided as Section II of this SAP. The following QAIQC samples will be 
collected at each of the seven sites during field sampling activities: 
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l Trip Blanks 

Trip blanks are defined as samples which originate from analyte-free water taken 
from the laboratory to the sampling site and returned to the laboratory with the 
volatile organic analysis (VOA) samples. One trip blank should accompany each 
cooler containing samples for volatile organic6 analysis Trip blanks shall only be 
analyzed for volatile organics. 

l Equipment Rim&es 

Equipment rinsates are the final analyte-free water rinse from equipment 
decontamination procedures. Equipment rinsate blanks will be collected daily during 
each sampling event. Initially, samples from every other day should be analyzed. If 
analytes pertinent to the project are found in the rim&e, the remaining samples must 
be analyzed. The results from the blanks will be used to evaluate the decontamination 
methods. This comparison is made during data validation and the rinsates are 
analyzed for the same parameters as the related samples. 

One equipment rinsate will be collected per day of field sampling. 

l Field Blanks 

Field blanks consist of the source water used in equipment decontamination 
procedures. At a minimum, one field blank for each event and each source of water 
must be collected and analyzed for the same parameters as the related samples. 

Two field blanks (ambient condition blanks) will be prepared at the commencement of 
each sampling event. The field blanks will be prepared by pouring potable water (used 
for decontamination purposes) into one set of sample bottles and deionized water 
directly into an additional set of sample bottles. 

l Field Duplicates 

Field duplicates for soil samples are collected, homogenized, and split. All samples 
except VOAs are homogenized and split. Volatiles are not mixed, but select segments 
of soil are taken from the length of the core and placed in 4-ounce glass jars. The 
duplicates for water samples should be collected simultaneously. The water samples 
will not be composited. 

Field duplicates will be collected at a frequency of 10 percent. 

l Matrix Spike/Matrix Spike Duplicates (MWMSD) 

MS/MSDs are not field sampling activities, they are laboratory derived. 

MS/MSD samples are collected to evaluate the matrix effect of the sample upon the 
analytical methodology. A matrix spike and matrix spike duplicate must be 
performed for each group of samples of a similar matrix. 

MSlMSD samples will be collected at a frequency of 5 percent. 



4.0 SAMPLE DESIGNATION 

In order to identify and accurately track the various samples, all samples collected during this 
investigation, including QA/QC samples, will be designated with a unique number. The 
number will serve to identify the investigation, the site, the area within the site, the sample 
media, sampling location, the depth (soil) or round (groundwater) of sample, and QA/QC 
qualifiers. 

The sample designation format is as follows: 

Site # - Location - Media/Station # or QAIQC - Depth/Round 

An explanation of each of these identifiers is given below. 

Site # This investigation includes Sites A, 12,68,75,76,84, and 85. 

Location The location designation will refer to a surface feature (e.g., SC = 
Stone Creek) or grid (e.g., EOD = Explosive Ordnance Disposal). 

Media SB = Soil Boring (soil sample from a boring) 
GW = Groundwater 
SW = Surface Water 
SD = Sediment 
WT= Waste 

Station # 

QAIQC 

Each soil test boring or monitoring well will be identified with a 
unique identification number. 

Pm = Field Blank 
0) = Duplicate Sample (preceding depth/round) 
crm = Trip Blank 
(EN = Equipment Rinsate 

Depth/Round Depth indicators will be used for soil samples. The number will refer 
to the depth of the top of the sampled interval. For example: 

00 = top of sample at ground surface 
01 = top of sample is 1 foot below surface 
02 = top of sample 3 feet below ground surface 
03 = top of sample is 5 feet below ground surface 

Round indicator will be used for groundwater samples (round one and 
round two). For example: 

Under this sample designation format the sample number 68-GW03DW-01D refers to: 

68-GW03DW-OlD - 

68-GJ03DW-OlD 

Site 68 

Groundwater sample 

68-GW03DW-OlD - Monitoring well #3 

6%GW03DW-OlD Deep well 
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6%GW03DW-BD Round 1 

68-GW03DW-OlD Duplicate (QA/QC) sample 

The sample designation 12-EOD-SB06-03D refers to: 

12-EOD-SB06-03D Site 12 - 

12-EOD-SB06-03D Explosive Ordnance Disposal 

12-EOD-SB06-03D - Soil boring 

12-EOD-SB@-03D Test boring #6 

l%EODSB06-@D Sampling depth interval 5’ to 7’ 

12-EOD-SB06-0311 Duplicate 

This sample designation format will be followed throughout the project. Required deviations 
to this format in response to field conditions will be documented. 
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5.0 INVESTIGATIVE PROCEDURES 

The investigative procedures to be used for Sites A, 12, 68, 75,76,84, and 85 will be discussed 
in the following subsections. These procedures include soil sample collection, monitoring well 
installation (both shallow and deep), groundwater sample collection, surface water sample 
collection, sediment sample collection, decontamination procedures, geophysical techniques, 
surveying, handling of site investigation derived wastes, and water level measurements. Note 
that all of these procedures will follow the field methods described in the USEPA, Region IV, 
Environmental Services Division (ESD), Environmental Compliance Branch Standard 
Operating Procedures and Quality Assurance Manual (ECBSOPQAM), February 1, 1991. 
Additional guidance from other sources such as ASTM may be used, but if the ASTM and ESD 
methods are in conflict, the ESD procedure will be used. 

5.1 Soil Sample Collection 

Surface and subsurface soil samples will be collected throughout Sites A, 12,68,75,76,84, and 
85. Soil samples will be collected from borings advanced by a drilling rig and during the 
installation of monitoring wells. Soil samples will also be collected from borings advanced by 
hand auger. Some soil samples will be collected from test pits (task at Site A) excavated by a 
backhoe. All ground penetrations will receive utility clearance from the appropriate on-base 
personnel. 

5.1.1 Soil Borings Advanced by Hand Auger (Task at Sites 68,84, and 85) 

Hand augering is the most common manual method used to collect subsurface samples. 
Typically, $-inch bucket augers with cutting heads are pushed and twisted into the ground 
and removed as the buckets are filled. The auger holes are advanced one bucket at a time. 
The practical depth of investigation using a hand auger is related to the material being 
sampled. During this investigation, hand augers will be used to collect discrete grab samples 
of soil from the 0 to 12-inch and 2-to 4-foot intervals. 

When a vertical sampling interval has been established, one auger bucket is used to advance 
the auger hole to the first desired sampling depth. Since discrete grab samples are to be 
collected to characterize each depth, a new bucket will be placed on the end of the auger 
extension immediately prior to collecting the next sample. The top several inches of soil 
should be removed from the bucket to minimize the chances of cross-contamination of the 
sample from fall-in of material from the upper portions of the hole. The bucket auger will be 
decontaminated between samples as outlined in Section 5.9. 

5.1.2 Soil Borings and Monitoring Well Boreholes 
(Task at Sites X2,68,75,76,84, and 85) 

Soil samples from soil borings advanced by a drilling rig will be collected using a split-spoon 
sampler. A split-spoon sampler is a steel tube, split in half lengthwise, with the halves held 
together by threaded collars at either end of the tube. This device can be driven into 
unconsolidated materials using a drive weight connected to the drilling rig. A standard split- 
spoon sampler (used for performing Standard Penetration Tests) is two inches outer diameter 
(OD) and 1-3/B-inches inner diameter (I.D.). This standard spoon is available in two common 
lengths providing either 20-inch or 26-inch internal longitudinal clearance for obtaining 18- 
inch or 24-inch long samples, respectively. Split-spoons capable of obtaining 24-inch long 
samples will be utilized during this investigation. 

Split-spoon samples will be collected continuously from the ground surface to the ground 
water table in each soil boring. Soil borings that will be converted into shallow monitoring 
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wells (monitoring well boreholes) will be advanced app?oximately 12 to 15 feet past the water 
table. Soil borings converted into deep monitoring wells at Site 68 will be advanced 
approximately 12 to 15 feet past the clay confining layer or no deeper than 100 feet bgs. The 
physical characteristics of the samples will be described by the site geologist. The soil in the 
sampler will be classified according to the Unified Soil ClassifiCation System (USC@. Soil 
sample descriptions will be recorded in the field geologist’s notebook. 

Selected split-spoon samples will be submitted to the laboratory for analysis. In general, soil 
samples will be collected at 2-foot intervals to the top of the water table. Surface soil samples 
will not be collected using a split-spoon sampler because a sufficient quantity of sample cannot 
be retained from 0 to 12 inches using this sampling device. Hence, surface samples will be 
collected using a stainless-steel spoon, hand auger, or by advancing the augers and retaining 
the cuttings. For borings only, split-spoon samples will be collected from approximately one 
foot to the top of the water table; for borings advanced for monitoring well installation, split 
spoon samples will be collected from ground surface to the top of the water table. 

The following procedures for collecting soil samples in split-spoons will be used: 

1. The surface sample will be collected by driving the split-spoon with blows from a 
140-pound hammer falling 30 inches in accordance with ASTM D1586-84, Standard 
Penetration Test. 

2. Advance the borehole to the desired depth using hollow stem auger drilling 
techniques. The split-spoon will be lowered into the borehole inside the hollow stem 
auger (this will ensure that undisturbed material will be sampled). 

3. Drive the split-spoon using procedures outlined in 1 above. 

4. Repeat this operation until the borehole has been advanced to the selected depth. 
Split-spoon samples will be collected continuously until groundwater is encountered. 

5. Record in the field logbook the number of blows required to effect each six inches of 
penetration or fraction thereof. The first six inches is considered to be a seating drive. 
The sum of the number of blows required for the second and third six inches of 
.penetration is termed the penetration resistance, N. If the sampler is driven less than 
18 inches, the penetration resistance is that for the last one foot of penetration. (If less 
than one foot is penetrated, the logs shall state the number of blows and the fraction of 
one foot penetrated.) In cases where samples are driven 24 inches, the sum of second 
and third g-inch increments will be used to calculate the penetration resistance. 
(Refusal of the SPT will be noted as 50 blows over an interval equal to or less than 
6 inches; the interval driven will be noted with the blow count.) 

6. Bring the sampler to the surface and remove both ends and one half of the split-spoon 
such that the soil recovered rests in the remaining half of the barrel. Describe the 
recovery (length), composition, structure, consistency, color, condition, etc., of the 
recovered soil; then put into sample jars. 

7. Split-spoon samplers shall be decontaminated after each use and prior to the initial 
use at a site according to procedures outlined in Section 5.6. 
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The following procedures are to be used for soil samples submitted to the laboratory: 

1. After sample collection, remove the soil from the split-spoon sampler. Prior to filling 
laboratory containers, the soil sample should be mixed thoroughly as possible to 
ensure that the sample is as representative as possible of the sample interval. Soil 
samples for volatile organic compounds should not be mixed. Further, sample 
containers for volatile organic compounds analyses should be filled completely without 
head space remaining in the container to minimize volatilization 

2. Record all pertinent sampling information such as soil description, sample depth, 
sample number, sample location, and time of sample collection in the field logbook. In 
addition, label, tag, and number the sample bottle(s) as outlined in Section 6.0. 

3. Pack the samples for shipping. Attach seal to the shipping package. Chain-of-Custody 
Forms and Sample Request Forma will be properly filled out and enclosed or attached 
(Section 6.0). 

4. Decontaminate the split-spoon sample as described in Section 5.6. Replace disposable 
latex gloves between sample stations to prevent cross-contamination of samples, 

5.1.3 Test Pits flask at Site A) 

Test pits will be excavated using a backhoe. The following procedures apply to the excavation 
and backfilling of a typical test pit. 

The positions of the test pits shall be located in the field by the Field Team Leader or 
Site Manager. Utility clearance shall be obtained from Activity personnel for all test 
pit locations prior to excavation. 

Excavation equipment shall be thoroughly decontaminated prior to and after each test 
pit excavation. 

A safety zone shall be established around the test pit location prior to initiation of 
excavation. 

Excavation shall commence by removing lifts of no more than approximately 6 to 
12 inches of soil. 

Test pit excavation will continue to a depth of 10 feet or to the water table (whichever 
is encountered first). 

Composite soil samples will be collected during the excavation. The composite sample 
shall consist of visually contaminated soil encountered during excavation. If no 
visually-contaminated soil is encountered, the composite sample shall be comprised of 
soil from various depths (random). Samples will be collected from the backhoe bucket 
using a stainless steel trowel or spoon. Samples from the backhoe bucket will be 
collected from the center portion of the bucket to avoid contact. These samples will be 
logged, packaged, and submitted to the laboratory for analysis. 

Samples of waste material from buried drums (unless drums are intact) and soil 
samples from the bottom of the pit will be collected. 

The field inspector shall log the test pit soils and record observations and the test pit 
cross-section shall be sketched in the Field Logbook with notable features identified. 
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l Test pit depths (and water levels) may be measured using an engineers rule (six foot) 
or a weighted measuring tape. Depths shall be measured from the ground surface. 

l Upon completion, test pits shall be immediately backfilled. 

l Test pit locations shall be marked with five wooden stakes; one at each corner and one 
in the center. The test pit number shall be recorded on the centrally located stake. 

Backfilling of trenches and test pits is a normally accepted practice to reduce immediate site 
hazards and minimize the potential for rainwater accumulation and subsequent contaminant 
migration. 

After inspection and completion of the appropriate test pit logs, backfill material should be 
returned to the pit under the direction of the field inspector. The test pit cover should be 
inspected and further regraded, if necessary. Where it is safe to do so, the backhoe bucket 
should be used to compact each one to 2-foot layer of clean backfill as it is placed, to reduce 
settling and compaction. 

5.2 Monitoring WellInstallation (Task at Sites 12,68,75,76,84, and 85) 

Shallow monitoring wells will be installed to monitor the shallow (water table) water-bearing 
zone. It is estimated that these wells will be installed from 20 to 35 feet. 

Procedures for the installation and construction of shallow monitoring wells are presented 
below (see Figure 5-l): 

Activity personnel will approve all monitoring well locations. These locations will be 
free of underground or overhead utility lines. 

A borehole will be advanced by a drilling rig using hollow stem augers. Initially, the 
boreholes will be advanced with 3-l/4-inch I.D. augers. After the borehole has been 
advanced to its final depth, the borehole will be overdrilled with 6-l/4-inch I.D. augers 
(for well installation only). 

Soil (split spoon) samples will be collected continuously during borehole advancement. 
Samples will be collected according to the procedures outlined in Section 5.1.2. 

Upon completion of the borehole to the desired depth, monitoring well construction 
materials will be installed (inside the hollow stem augers). 

PVC is the material selected for monitoring well construction. It was selected on the 
basis of its low cost, ease of use and flexibifity. USEPA Region IV requires 
justification of using PVC. ‘\r.J ‘I? v 4 ( 1 ,I ;Z ;’ : ‘, ’ ; , cl- ‘t i ,/ L7(’ / :{. ‘>. . ,‘: : 

Ten feet of 2-inch I.D., Schedule 40, #lO slot (0.010 inch) screen with a bottom cap will 
be installed. The screen will be connected to threaded, flush-joint, PVC riser. The 
riser will extend 2 to 3 feet above the surface. A PVC slip-cap vented to the 
atmosphere, will be placed at the top of the riser. 

The annular space around the screen will be backfilled with a well-graded medium to 
coarse sand (No. 1 or No. 2 Silica Sand) as the hollow-stem augers are being 
withdrawn from the borehole. Sand shall be placed from the bottom of the boring to 
approximately two feet above the top of the screened interval. A lesser distance above 
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the top of the screened interval may be packed with sand if the well is very shallow to 
allow for placement of sealing materials. 

l A sodium bentonite seal at least 24-inch thick, unless shallow groundwater conditions 
are encountered, will be placed above the sand pack. The,bentonite shall be allowed to 
hydrate for at least 8 hours before further completion of the well. 

l The annular space above the bentonite seal will be backfilled with a cement-bentonite 
grout consisting of either two parts sand per one part of cement and water, or three to 
four percent bentonite powder (by dry weight) and seven gallons of potable water per 
94 pound bag of portland cement. 

l The depth intervals of all backfill materials shall be measured with a weighted 
measuring tape to the nearest 0.1 foot and recorded in the field logbook. 

l The monitoring wells will be completed at the surface. The aboveground section of the 
PVC riser pipe will be protected by installation of a 4-inch diameter, 5-foot long steel 
casing (with locking cap and lock) into the cement grout. The bottom of the surface 
casing will be placed at a minimum of 2-l/2, but not more than 3-l/2 feet below the 
ground surface, as space permits. For very shallow wells, a steel casing of less than 5 
feet in length may be used, as space permits. The protective steel casing shall not fully 
penetrate the bentonite seal. 

a The top of each well will be protected with the installation of four, 3-inch diameter, 
&foot long steel pipes which will be installed around the outside of the concrete apron. 
The steel pipes shall be embedded to a minimum depth of 2.5 feet in 3,000 psi concrete. 
Each pipe shall also be filled with concrete. A concrete pad shall be placed at the same 
time the pipes are installed. The pad will be a minimum of $-feet by 4-feet by 6-inches, 
extending two feet below the ground surface in the annular space and set two inches 
into the ground elsewhere. The protective casing and steel pipes will be painted with 
day-glo yellow paint, or equivalent. 

l If necessary, in high-traffic areas, the monitoring well shall be completed at the 
surface using a “flush” man-hole type cover. If the well is installed through a paved or 
concrete surface, the annular space shall be grouted to a depth of at least 2.5-feet and 
the well shall be finished with a concrete collar. If the well has not been installed 
through a paved or concrete surface, the well shall be completed by construction of a 
concrete pad, a minimum of 4-feet by 6-inches, extending two feet below the ground 
surface in the annular space and set two inches into the ground elsewhere. If water 
table conditions prevent having a 24-inch bentonite seal and the concrete pad as 
specified, the concrete pad depth should be decreased. Two weep holes will be drilled 
into opposite sides of the protective casing just above the concrete pad. The concrete 
shall be crowned to meet the finished grade of the surrounding pavement, as required. 
If appropriate, the vault around the buried wellhead will have a water drain to the 
surrounding soil and a watertight cover. 

l All wells will have a locking cap connected to the protective casing. Each well will be 
tagged which will contain general well construction information and marked as “Test 
Well - Not For Consumptive Use.” 

Figure 5-l depicts a typical Type II shallow monitoring well construction diagram. 
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Procedures for the installation and construction of Type II deep wells are presented below: - 

o Activity personnel will approve all monitoring well locations. These locations will be 
installed free of underground or overhead utility lines. 

a A borehole will be advanced initially using hollow stem augers to just below the water 
table (so that samples can be collected for laboratory analysis). The augers will be 
nominal 3/4-inch I.D. Continuous a-foot split-spoon samples will be collected while the 
borehole is advanced. Samples will be collected according to the procedures outlined in 
Section 51.2. 

l The borehole will be further advanced until completion using mud rotary drilling. The 
reason mud rotary drilling will be used is because of the unconsolidated formation and 
drilling depths anticipated. A tricon drill bit with a O.D. of 7-718 inches will be used 
for advancing the borehole. 

l Split-spoon samples will be collected at approximate 5 to lo-foot intervals during 
borehole advancement (mud rotary drilling). If a clay layer is encountered which may 
serve as a potential confining unit, continuous samples will be collected to determine 
the thickness of the layer. At that time, a decision will be made as to whether a 
Qpe III well will be installed (described in the next section). Samples will be collected 
according to the procedures outlined in Section 51.2. 

l Upon completion of the borehole to the desired depth, monitoring well construction 
materials will be installed. 

l PVC is the material selected for monitoring well construction. It was selected on.’ the 
basis of its low cost, ease of use and flexibility. USEPA Region IV requires 
justification of using PVC. 

l Ten to twenty feet of 2-inch I.D., Schedule 40, # 10 slot (0.010 inch) screen with a 
bottom cap will be installed. The final determination for the length of the screen will 
be decided in the field based on the thickness of the upper portion of the Castle Hayne 
formation. 

l The annular space around the screen will be backfilled with a well-graded medium to 
coarse sand as (No. 1 or No. 2 silica sand) as the hollow-stem augers are being 
withdrawn from the borehole. Sand shall be placed from the bottom of the boring to 
approximately two feet above the top of the screened interval. A lesser distance above 
the top of the screened interval may be packed with sand if the well is very shallow to 
allow for placement of sealing materials. 

l A sodium bentonite seal (typically bentonite pellets) at least 24-inch thick, unless 
shallow groundwater conditions are encountered, will be placed above the sand pack. 
The bentonite shall be allowed to hydrate for at least 2 hours before further completion 
of the well. 

l The annular space above the bentonite seal will be backfilled with a cement-bentonite 
grout consisting of either two parts sand per one part of cement and water, or three to 
four percent bentonite powder (by dry weight) and seven gallons of potable water per 
94 pound bag of portland cement. The bentonite seal shall be installed using a tremie 
pipe, if applicable depths are anticipated (i.e., greater than 25 feet). 
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l The depth intervals of all backfill materials shall be measured with a weighted 
measuring tape to the nearest 0.1 foot and recorded in the field logbook. 

l The monitoring wells will be completed at the surface. The aboveground section of the 
PVC riser pipe will be protected by installation of a 4&h diameter, &foot long steel 
casing (with locking cap and lock) into the cement grout. The bottom of the surface 
casing will be placed at a minimum of Z-l/Z, but not more than 3-l/2 feet below the 
ground surface, as space permits. For very shallow wells, a steel casing of less than 5 
feet in length may be used, as space permits. The protective steel casing shall not fully 
penetrate the bentonite seal. 

l The top of each well will be protected with the installation of four, 3-inch diameter, 5 
foot long steel pipes which will be installed around the concrete apron. The steel pipes 
shall be embedded to a minimum depth of 2.5 feet in 3,000 psi concrete. Each pipe 
shall also be filled with concrete. A concrete pad shall be placed at the same time the 
pipes are installed. The pad will be a minimum of 4-feet by 4-feet by g-inches, 
extending two feet below the ground surface in the annular space and set two inches 
into the ground elsewhere. The protective casing and steel pipes will be painted with 
day-glo yellow paint, or equivalent. 

l If necessary, in high-traffic areas, the monitoring well shall be completed at the 
surface using a “flush” man-hole type cover. If the well is installed through a paved or 
concrete surface, the annular space shall be grouted to a depth of at least 2.5 feet and 
the well shall be finished with a concrete collar. If the well has not been installed 
through a paved or concrete surface, the well shall be completed by construction of a 
concrete pad, a minimum of 4-feet by 6-inches, extending two feet below the ground 
surface in the annular space and set two inches into the ground elsewhere. If water 
table conditions prevent having a 24inch bentonite seal and the concrete pad as 
specified, the concrete pad depth should be decreased. Two weep holes will be drilled 
into opposite sides of the protective casing just above the concrete pad. The concrete 
shall be crowned to meet the finished grade of the surrounding pavement, as required. 
If appropriate, the vault around the buried wellhead will have a water drain to the 
surrounding soil and a watertight cover. 

l All wells will have a locking cap connected to the protective casing. Each well will be 
tagged which will contain general well construction information and marked as “Test 
Well - Not for Consumptive Use.” 

Figure 5-2 depicts a typical Type II deep monitoring well construction diagram. 

Procedures for the installation and construction of Type III deep wells are presented below. In 
general, borehole will be advanced and samples collected as described above. Additionally, 
well materials are the same as those described above. 

l If a clay layer (i.e., layer which exhibits a low enough hydraulic conductivity which 
may impede the vertical migration of contamination) is encountered during borehole 
advancement, split-spoon samples will be collected at continuous intervals to 
determine the thickness of the layer. 

l If the clay layer is determined to have low enough hydraulic conductivity (based on 
visual observations), then the well will be completed as a Type III well (also commonly 
referred to as a double-cased well). 
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l Once it is determined that the clay layer meets the criteria mentioned above, the clay 
will be cased-off. Eight inch steel casing will be installed at least one foot into the clay 
layer. The casing will then be grouted in place. The grout shall consist of a cement- 
bentonite mixture consisting of either two parts sand per one part of cement and 
water, or three to four percent bentonite powder (by dry, weight) and seven gallons of 
potable water per 94 pound bag of portland cement. 

l The grout will be allowed to set-up for a minimum of 24-hours before the borehole is 
further advanced. 

a Upon completion of the borehole to the desired depth, monitoring well construction 
materials will be installed as described above. 

Figure 5-3 is a typical Type III deep monitoring well construction diagram. 

All monitoring wells will be developed as specified in the ECBSOPQAM. The purposes of well 
development is to stabilize and increase the permeability of the filter pack around the well 
screen, to restore the permeability of the formation which may have been reduced by the 
drilling operations, and to remove fine-grained materials that may have entered the well or 
filter pack during installation. The selection of the well development method typically is 
based on drilling methods, well construction and installation details, and the characteristics of 
the formation. 

Well development shall not be initiated until a minimum of 48 hours has elapsed subsequent -.__ 
well completion. This time period will allow the cement grout to set. Shallow wells typically 
are developed using bailers or low-yield pumping in combination with surging using a surge 
block. Deep monitoring wells are developed using compressed air (equipped with an air filter) 
in combination with surging. Selection of a development device will be dependent on 
conditions encountered during monitoring well installation. 

All wells shall be developed until well water runs relatively clear of fine-grained materials. 
Note that the water in some wells does not clear with continued development. Typical limits 
placed on well development may include any one of the following: 

l Clarity of water based on visual determination 

l A maximum time period (typically one hour for shallow wells) 

l A maximum well volume (typically three to five well volumes) 

l Stability of specific conductance and temperature measurements (typically less than 
10 percent change between three successive measurements) 

l Clarity based on turbidity measurements [typically less than 50 Net Turbidity Units 
(NTU)l 

A record of the well development shall be completed to document the development process. 

Usually, a-minimum period of one week should elapse between the end of initial development 
and the first sampling event for a well. This equilibration period allows groundwater 
unaffected by the installation of the well to occupy the vicinity of the screened interval. 
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5.3 Groundwater Sample Collection (Task at Sites A, 12,68,75,76,84, and 85) 

5.3.1 Groundwater Samples Collected from Monitoring Wells 

Groundwater samples will be collected from existing and newly installed monitoring wells on 
site. 

The collection of a groundwater sample includes the following steps: 

1. First open the well cap and use volatile organic detection equipment (HNu or OVA) on 
the escaping gases at the well head to determine the need for respiratory protection. 
This task is usually performed by the Field Team Leader, Health and Safety Officer, or 
other designee. 

2. When proper respiratory protection has been donned, sound the well for total depth 
and water level (decontaminated equipment) and record these data in the field 
logbook. Calculate the fluid volume in the well. 

3. Lower purging equipment [bailer or submersible pump (RediFlo-2’s low yielding 
pumps)] into the well to a short distance below the water level and begin water 
removal. Purged water will be temporarily stored in DOT-approved 55-gallon drums. 
Final containment of purged water is addressed in Section 5.10. 

4. Measure the rate of discharge using a bucket and stopwatch. 

5. Purge a minimum of three to five well volumes before sampling. In low permeability 
strata (i.e., if the well is pumped to dryness), one volume will suffice. Allow the well to 
recharge as necessary, but preferably to 70 percent of the static water level, and then 
sample. 

6. Record measurements of specific conductance, temperature, and pH during purging 
(i.e., after each volume has been removed) to ensure the groundwater stabilizes. 
Generally, these measurements are made after three, four, and five well volumes. 

7. Lower the teflon bailer into the well, submerge into the groundwater, and retrieve. A 
teflon coated line (only the portion in contact with the water table) will be used for 
lowering the bailer. Pour groundwater from the bailer into the laboratory-supplied 
sample bottles. 

8. Samples for VOC analysis will be collected first, followed by semivolatiles, PCBs, 
pesticides, and metals. Sample bottles will be filled in the same order for all 
monitoring wells. 

9. Samples collected for dissolved metals analysis will be filtered in the field prior to 
being submitted for analysis. Filtering will be conducted using a 45-micron filter. 

Sample preservation handling procedures are outlined in Section 6.0. 

5.4 Surface Water Sample Collection (Task at Sites 68 and 84) 

The following procedures will be used for the collection of surface water samples at stations 
located on site. At each station, samples will be collected at the approximate mid-vertical 
point or near the bank of the surface water body. Care will be taken to ensure that the 
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sampler does not contact and/or stir up the sediments, while still being relatively close to the 
sediment-water interface. 

The surface water samples will be collected by dipping the laboratory-supplied sample bottles 
directly into the water. Clean PVC gloves will be worn by sampling personnel at each 
sampling station. For those sample bottles that contain preservative (e.g., sulfuric acid), the 
water will be collected in a clean, decontaminated sampling container, and then slowly 
transferred into the appropriate laboratory-supplied sample bottle. 

The water samples will be collected from near mid-stream at each station, where applicable. 
Water samples at the furthest downstream station will be collected first, with subsequent 
samples taken at the next upstream station(s). Sediment samples will be collected after the 
water samples to minimize sediment disturbance and suspension. 

All sample containers not containing preservative will be rinsed at least once with the sample 
water prior to final sample collection. In addition, the sampling container used to transfer the 
water into sample bottles containing preservatives will be rinsed once with sample water. 

Care will be taken when collecting samples for analysis of volatile organics compounds (VOCs) 
to avoid excessive agitation that could result in loss of VOCs. VOC samples will be collected 
prior to the collection of the samples for analysis of the other parameters. Sample bottles will 
be filled in the same order at all sampling stations. 

Temperature, pH, and specific conductance of the surface water will be measured in the field 
at each sampling location (at each sampling depth), immediately following sample collection. 

The sampling location will be marked by placing a wooden stake and bright colored flagging at - 
the nearest bank or shore. The sampling location will be marked with indelible ink on the 
stake. In addition, the distance from the shore and the approximate location will be estimated 
using triangulation methods, and recorded and sketched in the field log book. If permission is 
granted, photographs will be taken to document the physical and biological characteristics of 
the sampling location. 

The following information will be recorded in the field logbook: 

0 

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.) 
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 

Sample preservation and handling procedures are outlined in Section 6.0. 

5.5 Sediment Sample Collection (Task at Sites 68 and 84) 

The following procedures will be used for the collection of sediment samples at stations located 
on site. At each station, surface and near surface sediment samples will be collected at a depth 
of 0-6-inches, and 6-124nches. These intervals of sediment will be collected using a stainless 
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steel hand-held coring instrument. A new or decontaminated stainless steel liner tube, fitted 
with an eggshell catcher to prevent sample loss, will be used at each station. 

The coring device will be pushed into the sediments to a minimum depth of N-inches, or until 
refusal, whichever is encountered first. The sediments in the 0 to 6-inch interval and 6 to 1% 
inch interval will be extruded with a decontaminated extruder into the appropriate sample 
containers. If less than X&inches of sediments are obtained, the first B-inches will be placed in 
the 0 to 6-inch container, and the remaining sediment will be placed into the 6 to 12-inch 
container. 

The sampling procedures for using the hand-held coring instrument (i.e., stainless-steel core 
sampler) are outlined below: 

1. Inspect and prepare the corer: 

a. Inspect the core tube and, if one is being used, the core liner. Core tube and core 
liner must be firmly in place, free of obstruction throughout its length. Bottom 
edge of core tube, or of the nose piece, should be sharp and free of nicks or dents. 

b. Check the flutter valve for ease of movement. 

c. Check the flutter valve seat to make sure it is clear of any obstruction that could 
prevent a tight closure. 

d. Attach a line securely to the core sampler. The line should be free of any frayed or 
worn sections, and sufficiently long to reach bottom. 

2. Get in position for the sampling operation -- keeping in mind that disturbance of the 
bottom area to be sampled should be avoided. 

3. Line up the sampler, aiming it vertically for the point where the sample is to be taken. 

4. Push the core sampler, in a smooth and continuous movement, through the water and 
into the sediments -- increasing the thrust as necessary to obtain the penetration 
desired. 

5. If the corer has not been completely submerged, close the flutter valve by hand and 
press it shut while the sample is retrieved. Warning: the flutter valve must be kept 
very wet if it is to seal properly. 

6. Lift the core sampler clear of the water, keeping it aa nearly vertical as possible, and 
handle the sample according to the type of core tube. 

7. Secure and identify the new sample. Unscrew the nose cone. Pull the liner out. Push 
out any extra sediments (greater than 12-inches). Push out the sediments within the 6 
to 12-inch interval and place it in a sample jar. Push out the 0 to g-inch sediment 
interval into another sample jar. 

8. Seal all sample jars tightly. 

9. Label all samples. 
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5.6 Geophysical Investigation (Task at Sites 75 and 76) 

Geophysical techniques will be utilized during this investigation to provide subsurface 
information. The techniques that will be employed are electromagnetic terrain profiling (EM) 
and ground penetrating radar (GPR) geophysical investigations. Appendices A and B describe 
requisite EM and GPR procedures, respectively, for collecting geophysical data. 

5.7 Land Survey 

Each of the seven SI sites require survey information. Horizontal and vertical survey 
tolerances are addressed within the survey requirements under Section 3.0, for each of the 
seven sites. Appendix C provides a more detailed description of survey procedures and 
surveyor qualifications. 

5.8 Monitoring and Data Collection Equipment 

Field support activities and investigations will require the use of monitoring and data 
collection equipment. Specific conductance, temperature, and pH readings will be recorded 
during groundwater and surface water sample collection. In addition, similar specific 
conductance and pH readings will be recorded during well development. Appendix D, On-Site 
Water Quality Testing, provides specific procedures for collecting conductance, temperature, 
and pH readings. 

Additional monitoring well information may be obtained using water level meters, water- 
product level meters, and well depth meters. The operation and various uses of this data 
collection equipment is provided in Appendix E. 

Health and safety monitoring and environmental media screening will be conducted using a 
photoionization detector (PID) and a combustible gas/oxygen meters (O&EL). The operation 
and use of the PID is described in Appendix F. The Bacharach OdLEL meter will also be used 
during the sampling program, primarily to monitor health and safety conditions. Appendix G 
provides a description of the Bacharach 02/LEL meter and operating procedures. 

5.9 Decontamination and Investigation Derived Waste Handling; 

Equipment and materials that require decontamination fall into two broad categories: 

1. Field measurement, sampling, and monitoring equipment (e.g. water level meters, 
bailers, split-spoon samplers, hand auger buckets, stainless steel spoons, etc.) 

2. Machinery, equipment, and materials (e.g. drilling rigs, backhoes, drilling equipment, 
monitoring well materials, etc.) 

Appendices H and I detail procedures for decontaminating the two categories of equipment 
and materials, respectively. 

5.10 Investigation Derived Waste Handling 

Field investigation activities often result in the generation of waste materials that may pose a 
risk to human health and the environment. These investigation derived wastes (IDW) may 
include drilling muds, cuttings, purge water, soil, personal protective equipment, and 
decontamination solutions. Appendix J presents the procedures and general objectives of IDW 
handling and management. 
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6.0 SAMPLE HANDLING AND ANALYSIS 

Field activities will be conducted in accordance with the USEPA Region IV Environmental 
Compliance Branch Standard Operating Procedures and Quality Assurance Manual 
(February 1,199l). 

The number of samples, analytical methods, data quality level, and laboratory turnaround 
times are presented in Table 6-1. Preservation requirements and sample holding times are 
provided in Section 7.0 of the QAPP. 

6.1 Sample Preservation and Handling; 

Sample preservation and handling procedures will be adhered to during the field program in 
order to maintain sample integrity. Preservation and handling procedures are provided in 
Appendix K of this FSAP. 

6.2 Chain-of-Custody 

Chain-of-custody procedures will be followed throughout the field program to ensure a 
documented, traceable link between measurement results and the sample or parameter they 
represent. These procedures are intended to provide a legally acceptable record of sample 
collection, identification, preparation, storage, shipping, and analysis. Chain-of-custody 
procedures to be followed during the field program are contained in Appendix L. 

6.3 Field Logbook 

Field logbooks will be used to record sampling activities and information. Logbooks will be 
copied and submitted to the field site manager for filing upon completion of the field program. 
Entries will include general sampling information so that site activities may be reconstructed. 
In addition to the field logbook, field forms (e.g. boring logs, well development records, etc) will 
be completed as support documentation for the field logbook. Appendix M describes the 
general format of the field logbook and applicable field forms. 
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Study 
Area 

site A 

!ite 12 

;ite 68 

-r- 

TABLE 6-1 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM 
SITES A, 12,68,76,76,84, AND 85 

SITE INSPECTION CTO-0193 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Investigation Baseline No. of Sample&) 

Soil - Test Pits 

Groundwater 

Surface Water 

8 composite samples: 1 from each 
proposed test pit 
2 samples (existing shallow 
monitoring wells AGWl and AGWB) 
2 samples 

Sediment 

I 

2 samples 

Soil - Drilling 4 borings (4 samples) 

Soil - Direct Push 30 borings (30 samples) 

Groundwater - Hydropunch 30 samples 
Groundwater 

I 

4 samples (newly installed 
monitoring wells) 

Soil - Hand Auger 3 locations (estimate)/1 sample per 
location 

Soil - Drilling 15 borings (2 samples per boring) 
4 monitoring wells/soil borings 
(2 samples per boring) 

Groundwater 10 samples (3 existing shallow wells, 
3 newly installed shallow wells, 
4 newly installed deep wells) 

Surface Water (Stone Creek 10 stations (6 from Stone Creek and 
and Tributary) 4 from tributary) 
Sediment (Stone Creek and 10 stations: 2 samples per station 
Tributary) (20 samples) 

Analysis 
Data Analytical Laboratory 

Quality Method Turnaround 

TCL Organics 
TAL Metals 
TCL Organics 
TAL Metals (total and dissolved) 
TCL Organic8 

Iv CLPISOW(3) Routine@) 
Iv CLP/SOW(4) Routine 
IV cLP/sow Routine 
IV 
IV 

cLFJ/sow 
cLPlsow 

Routine 
Routine 

TAL Inorganics 
TCL Organics 
TAL Inorganics 

Iv 
IV 
IV 

cLP/sow 
CLFVSOW 
CLWSOW 

Routine 
Routine 
Routine 

BTRX 
TPH 
Oil and Grease 
BTElX 
TPH 
Oil and Grease 
BTEX 
TCL Volatiles 
TCL Semivolatiles 

III 
II 
II 
III 
II 
II 
III 
IV 

EPA 8020(5) Routine 
EPA 8015(e) Routine 
EPA 9071 Routine 
EPA 8020 Routine 
EPA 8015 Routine 
EPA 9071 Routine 
EPA 602 Routine 

CLFVSOW Routine 
cLP/sow 

; 

cLP/sow Routine 
cLP/sow Routine 

-+- 

CLFVSOW Routine 
CLPISOW Routine 

TCL Organic6 
TAL Metals (total and dissolved) 

IV 
IV 

Routine 
Routine 



TABLE 6-1 (Continued) 

SUMMARY OF SAMPLING AND ANALYTICAL PROGRAM 
SITES A, 12,68,75,76,84, AND 85 

SITE INSPECTION CTO-0193 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Study 
Area 

site 75 

site 76 

site 84 

Investigation Baseline No. of Samples(l) Analysis 
Analytical Laboratory 

Method Turnaround 

Buried Drums Not Applicable Geophysics II EM/GPR(‘J -- 
Soil To be determined based on TCL Organics IV cLP/sow Routine 

geophysical findings; if no anomalies TAL Metals IV CLmSOW Routine 
are detected, 32 soil samples will be CSM IV CSM@) Routine 
collected from 16 borings 

Groundwater At least 3 samples from existing TCL Organics IV cLP/sow Routine 
shallow monitoring wells TAL Metals (total and dissolved) IV CLP/SOW Routine ’ 

CSM IV CSM Routine 

Buried Drums Not Applicable Geophysics II EM/GPR(T) -- 
Soil To be determined based on TCL Organics IV cLP/sow Routine 

geophysical findings; if no anomalies TAL Metals IV cLP/sow Routine 
are detected, 20 samples will be CSM IV CSM Routine 
collected from 10 borings 

Groundwater At least 2 samples from existing TCL Organics IV cLP/sow Routine 
shallow monitoring wells TAL Metals (total and dissolved) IV cLP/sow Routine 

CSM IV CSM Routine 

Soil - Hand Auger 8 borings (2 samples per boring) TCL PCBs Iv cLP/sow Routine 
Soil - Hand Auger 2 borings (2 samples per boring) TCL Organics IV CImSOW Routine 

TAL Inorganics IV CLPISOW Routine 
Groundwater 2 samples (1 existing shallow well, TCL PCBs IV cLP/sow Routine 

1 newly installed shallow well) 
Groundwater 1 sample (1 existing well) TCL Organics IV cIP/sow Routine 

TAL Inorganics Iv CLFVSOW Routine 
Surface Water (on-site pond 7 stations (4 from Northeast Creek TCL PCBs IV cLP/sow Routine 
and Northeast River) and 3 from on-site pond) 
Sediment (on-site pond and 7 stations: 2 samples per station TCL PCBs IV cLP/sow Routine 
Northeast River) (14 samples) 
Surface Water 1 sample TCL Organics IV cxmsow Routine 
(On-Site Pond) TAL Inorganics IV cL4P/sow Routine 
Sediment 1 sample TCL Organics IV cLP/sow Routine 
(On-Site Pond) TAL Inorganics IV cLP/sow Routine 



study 
Area E Site 85 

Investigation 

Soil - Hand Auger 
Soil - Comnosite 
Groundwater 

TABLE 6-1 (Continued) 

SUMMARY OF’ SAMPLING AND ANALYTICAL PROGRAM 
SITES A, 12,68,75,76,84, AND 85 

SITE INSPECTION CTO-0193 
MCB CAMP LEJEUNE, NORTH CAROLINA 

Data 
Baseline No. of Samples(l) Analysis 

Analytical Laboratory 
Quality Method Turnaround 

10 borings (2 samples per boring) TAL Metals Iv cLP/sow Routine 

1 sample TCLP Metals/RCRA Corrosivity III SW-846(s) Routine 

3 samples (3 newly installed shallow TAL Metals (total and dissolved) IV cLe/sow Routine 
monitoring wells) 

(1) Baseline number of samples does not include field QA/QC samples. 
(2) Routine analytical turnaround is 28 days following receipt of sample. 
(3) TCL Organics - Target Compound List Organics (CLPSOW) 

(a) Volatiles (VOAs) 
(b) Semivolatiles (SVOAs) 
(c) Pesticides/PCBs 

(4) TAL Metals - Target Analyte List Metals (CLP/SOW) 
Aluminum EPA 301O/EPA 200.7 Cobalt EPA 301O/EPA 200.7 Potassium EPA 3OlO/EPA 200.7 
Antimony EPA 301O/EPA 200.7 Copper EPA 3OlO/EPA 200.7 Selenium EPA 302O/EPA 270.2 
Arsenic EPA 302O/EPA 206 Iron EPA 3010/EPA 200.7 Silver EPA 3OlO/EPA 200.7 
Barium EPA 3010/EPA 200.7 Lead EPA 302O/EPA 239 Sodium EPA 301O/EPA 200.7 
Beryllium EPA 30101EPA 200.7 Magnesium EPA 30101EPA 200.7 Thallium EPA 3020l-EPA 279 
Cadmium EPA 30101EPA 200.7 Manganese EPA 3OlO/EPA 200.7 Vanadium EPA 3010/EPA 200.7 
Calcium EPA 3OlO/EPA 200.7 Mercury EPA 3OlO/EPA 245.1 Zinc EPA 3OlOlEPA 200.7 
Chromium EPA 30101EPA 200.7 Nickel EPA 3OlOiEPA 200.7 

(5) BTEX - Benzene, toluene, ethylbenzene, total xylenes (Water EPA 602, Soil EPA 8020) 
(6) TPH -Total Petroleum Hydrocarbons (EPA 9071) 
(7) Geophysical investigation includes electromagnetic terrain profiling and ground penetrating radar 
(8) CSM - Chemical Surety Material 

Acetophenone 
Chloroacetophenone 
Chloropicrin 

(9) TCLP metals - SW-846 (1311,6010,7471) 



7.0 SITE MANAGEMENT 

This section outlines the responsibilities and reporting requirements of on-site personnel. 

7.1 Field Team Responsibilities 

The field portion of this project will consist of one field team. All field activities will be 
coordinated by a Site Manager. The Site Manager will ensure that all field activities are 
conducted in accordance with the project plans (the Work Plan, this Field Sampling and 
Analysis Plan, the Quality Assurance Project Plan, and the Health and Safety Plan). 

The Field Team will employ one or more drilling rigs for soil boring and monitoring well 
installation. Each rig(s) will be supervised by a Baker geologist. Two sampling technicians 
will be assigned to the field team. One of the sampling technicians will serve as the Site 
Health and Safety Officer. F,e\(j y-f:;-t~. - 

7.2 Reporting Requirements 

The Site Manager will report a summary of each day’s field activities to the Project Manager 
or his/her designee. This may be done by telephone or telefax. The Site Manager will include, 
at a minimum, the following in hidher daily report: 

l Baker personnel on site. 
l Other personnel on site. 
a Major activities of the day. 
l Subcontractor quantities (e.g,, drilling footages). 
l Samples collected. 
a Problems encountered. 
l Planned activities. 

The Site Manager will receive direction from the Project Manager regarding changes in scope 
of the investigation. All changes in scope will be discussed and agreed upon by LANTDIV, 
Camp Lejeune EMD, EPA Region IV, and the North Carolina DEHNR. 
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Appendix A 
Geophysics - Electromagnetic Induction 



1.0 PURPOSE 

The following provides general reference information for using electromagnetic induction 
(EM) methods. 

1.1 Equipment 

The two-coil EM instrument and the VLF (very low frequency) instrument are basically the 
two different types of electromagnetic surveying instruments in use; each is capable of sensing 
to different depths. There are several models and manufacturers of this equipment. 

/AJhMel? 

The two-coil system consists of a transmitter coil and a receiver coil. Refer to Figure 1 which 
illustrates the basics of a two-coil electromagnetic induction apparatus. The transmitter coil 
induces an electromagnetic field of known strength and the receiver coil measures the 
resulting quadrature, or ratio of primary to secondary fields resulting from subsurface 
features. Each instrument is read directly in units of milliohms per meter (conductivity). EM 
readings represent the average bulk conductivity at a point halfway between the two coils. 

The VLF instrument is a receiver which relies on specialized, very low frequency 
communication antennas for induction of an electromagnetic field. Surveying with the VLF or 
equivalent instrumentation is commonly referred to as VLF surveying. 

The VLF Instrumentation is a small, lightweight hand-held instrument which can be operated 
by one person. Principal components of the instrument are a pair of mutually perpendicular 
coils and a receiving crystal with a frequency specific to a transmitting antenna, The two 
receiving coils are used to measure local characteristics of the primary induced field and any 
secondary fields emanating from bodies of variable conductivity. Typical sources of induced 
electromagnetic fields for VLF surveying are the very low frequency antennas used for 
submarine communications. 

1.2 Data Acquisition 

The advantage of the EM survey method is the speed and accuracy with which lateral changes 
of terrain conductivity can be measured. The EM conductivity data can be acquired using 
sounding and profiling techniques similar to those used in electrical resistivity. EM profiling 
is accomplished by traversing an area with a fixed coil spacing and orientation; EM sounding 
is accomplished by expanding the inter-coil spacings in a manner similar to that used by 
electrical resistivity soundings. Some commonly used EM equipment is limited in the number 
of available inter-coil spacings that can be used; however, there are other EM instruments 
available that can operate at many coil spacings and frequency ranges to provide numerous 
sounding data points necessary for accurate computer modeling and profiling. 

The factors determining which instrument is used and what the grid spacing should be at 
particular sites are: 

l Depth to target and size of target 
l Accessibility of the site 
o 
l 

Effects of manmade structures and utilities, such as $ectric power lines 
Conductivity of the earth materials 

EM induction instruments may have a depth of investigation of up to 200 feet depending upon 
coil spacing and orientations used (see Figure 3). The very low frequency VLF device has the 
greatest depth of investigation andmsed to evaluate large geologic structures. 

In conducting a VLF survey, VLF readings should be acquired with the instrument oriented 
perpendicular to astraight line from the site to the transmitter antennas. This orientation is 
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necessary to ensure optimum data quality. All readings from a particular VLF station must 
be obtained with the instrument oriented in the same direction. 

For an EM induction survey, a regular pattern of survey stations will provide coverage of the 
area in question. Typically, use of a grid spacing which is approximately equal to the size of 
the target sought by the survey, and a coil spacing with a maximum response for the depth of 
interest will produce satisfactory results. Specific needs for localdetail, however, may require 
a refined coverage. The chosen spacing should always be site and target specific. 

In conducting an EM survey, the field operator must avoid or note any potential sources of 
anomalous (noise) conductivity values such as power lines, buildings, fences, buried pipelines 
or any other large metal objects. Noise sources should be noted on the profiles or contour maps 
accounting for anomalies due to these known sources. 

Important information that should be known for planning and before conducting an EM 
conductivity survey are: assumed hydrogeologic characteristics of the site, potential source 
locations and migration paths, characteristics of the hazardous substance of interest, and 
depths of interest. The level of detail necessary (size of object of interest and detail of 
resolution) determines the number of lines and station spacings of readings required. 

EM data, if not recorded on a strip chart or digital recording instrument, should be recorded on 
standardized data sheets. At a minimum all data (strip chart, digital disks, or standard forms) 
should have the following information listed: 

Project/site location identification 
Company 
Date and time 
Operators name 
Instrument make, model 
Coil spacings and configuration 
Line and station numbers 
Instrument reading scales 
Weather conditions/temperature 

1.3 Data Analysis 

In general, electromagnetic survey data require relatively little processing before they can be 
interpreted, This is especially true for fixed coil spacing surveys because the data are recorded 
in units of conductivity; preliminary interpretations are made by comparison of conductivity 
values. A contour map can be prepared from the data and compared with results of other 
surveys. EM instruments also can be used for vertical soundings similar to resistivity 
sounding. Vertical sounding with EM equipment, however, has lower resolution than that 
performed with the resistivity technique. As a result, EM data are generally more useful for 
continuous profiling surveys. 

VLF instruments do not read directly in units of conductivity. The in-phase measurement (the 
tilt of primary induced field) is read in terms of the tangent to the angle of tilt and is given as a 
percentage. Quadrature measurements, which are the ratios of voltage required to equalize 
the primary to secondary signal strengths, are also given as percentages. For field 
interpretation these two sets of data can be plotted in profile form, percentage versus distance. 
Greenhouse and Slaine (1983) describe a simple mathematical conversion so that VLF data 
can be presented in contour format and compared to other available data such as resistivity 
and magnetics. Digital data acquisition systems are now available that allow calculation of 
conductivity. 
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Figure 2 
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Figure 3 

max depth= 1.5(S) 

max depth=.75(S) 

S = Intercoil Spacing 

RELATIVE RESPONSE 

COMPARISON OF RELATIVE RESPONSES FOR 
VERTICAL AND HORIZONTAL DIPOLES 

A-5 

_____. .--.--.. _- ._-.- _ 



Appendix B 
Geophysics - Ground Penetrating Radar 



1.0 PROCEDURES 

Field procedures for conducting Ground Penetrating Radar are presented below. 

1.1 Field Procedures 

The majority of time involved with any GPR survey is spent establishing survey lines in the 
area of investigation so that detected anomalies can be easily located and excavated. Survey 
lines should be set to maximize coverage, while maintaining a grid spacing proportional to the 
presumed target dimensions. A minimum survey line spacing of 10 feet is desired when 
looking for a 1,000 gallon fuel tank, while a larger spacing of 50 feet or more may be used to 
define the lateral extent of a conductive plume. 

At the onset of any GPR survey the radar control unit should be adjusted for the anticipated 
depth of penetration. Adjustments of the time window of exploration should be made by 
estimating the velocity of the medium and desired depth of penetration. Most surveys can be 
effectively conducted with a minimum time window of 50 nanoseconds. 

Accurate determination of the depth to any layer requires calibration of the radar system. The 
easiest way of calibrating the GPR system to specific settings is by burying a plate at a 
measured depth, and moving the antenna slowly along the survey line. The plate will produce 
on the GPR record a thick, dark band, parabolic or flat in shape, with many multiple 
reflections beneath it. Once a certain confidence level is attained from depth calibration, the 
survey is conducted by slowly pulling the antenna along survey lines. A slow walking pace 
increases the horizontal resolution as radar signals are propagated in a 15 to 45 degree cone 
from the bottom of the antenna. A slow walking pace is recommended for hazardous waste 
investigations as targets are better defined and easier to resolve. On the other hand, the radar 
antenna can be towed from the back of a car or truck at speeds up to 10 miles an hour if the 
“target” is a continuous reflector, such as the water table. 

1.2 Interpretation 

A typical GPR record is shown on Figure 1. A representation of a single GPR signal pulse is 
shown along the side of the record. The horizontal scale of the record is maintained by 
marking on the record the locations of survey stations as they are reached by the antenna. 
Accurate determination of the vertical scale (i.e., conversion of a time into a depth) requires 
calibration of the radar system. If the depth to a known reflector can not be determined 
through calibration or verification using boreholes and test pits, the velocity of the medium 
can be approximated from relationships involving the velocity of the medium, and the 
dielectric constant (real dielectric permittivity) of the medium. Values of the dielectric 
constant can be found in GSSI (19741, and Kutrubes (1986). It is important to note that the 
relationship is no longer valid when signal losses are great. The depth to the reflector can be 
calculated from time and velocity values. 

Interpretation of GPR data is subjective, even among experienced interpreters. The strength 
of a reflected signal and/or the continuity of that reflector across the record may be indicative 
of a stratigraphic contact. The water table in an unconfined sand and gravel aquifer may also 
produce a similar signature on the GPR record. The strong continuous reflector shown in 
Figure 2 delineates the contact between bedrock and unconsolidated materials. Point targets, 
such as buried drums, pipes, boulders, tree stumps, etc., create a distinctive parabolic feature 
on GPR records. Positive identification of point targets are subjective, as the GPR signature of 
a pipe is similar to that of a large boulder. 
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Figure 3 shows the characteristic parabolic signal created by a point target, underground 
storage tanks in this instance, which are situated in a clean sand and gravel deposit. Metallic 
objects, such as buried drums and pipes, also produce a characteristic parabolic signal on the 
record, and sometimes produces a “ringing” noise, denoted by the heavy, dark banding, as 
shown in Figure 3. 

Recorded data from diskettes or magnetic tapes can be enhanced using numerous computer 
processing methods to remove constant noise problems, such as ringing, or to sharpen up 
geologic contact features and point target boundaries. Such methods are described in detail by 
Hogan (1988) and Olhoeft (1988). Computer processing is costly and generally not necessary 
in most instances. 
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Appendix C 
Land Survey 



1.0 PROCEDURES 

Baker requires the services of a Land Surveyor registered in the State of North Carolina to 
determine by survey the elevations and horizontal locations of monitoring wells and other site 
structures, and topographic features associated with study areas. The surveyor will mobilize 
to the site within seven days upon receiving the notice-to-proceed. All site surveys must be 
completed in the time frame agreed upon. The site map shall be completed within ten days of 
completion of the site survey. 

1.1 Reauirements 

Specifically, Baker requires the following: 

Delineate the elevations of groundwater monitoring wells to an accuracy of 0.01 feet, 
referenced to United States Geological Survey Mean Sea Level (msl) from the nearest 
datum bench mark. The Activity has identified existing bench marks that may be used for 
control; however, these bench marks may not be directly adjacent to the survey sites. 

Determine the elevation point for each well casing and a permanent mark designating the 
elevation point shall be established on each well. In addition, the ground surface elevation 
for each well shall be established. Some of the wells will be flush-mounted level with the 
pavement; thus the land surface elevation will be above the “top of casing” elevation for 
those wells. 

Determine the elevation of the directly adjacent ground surface to an accuracy of 0.1 feet. 

Delineate the horizontal location of each well from surveyed corners or other features on 
permanent land monuments in the immediate site area to an accuracy of 0.1 foot, 
referenced to North American Datum (NAD). Baker will supply an existing Activity 
property plot plan or CADD file for each site to the subcontractor that will serve as the 
base map for locating surveyed points. All permanent points established during control 
traverses shall be shown. 

Locate various drainage trenches/structures and significant topographic features at 
Baker’s request via the survey. A Baker representative may be present during survey 
activities to identify points and features to be located. If no Baker representative will be 
present, the subcontractor will be notified in advance as to what features or types of 
features are to be included in the survey. 

In the absence of Activity-established horizontal and vertical control, all survey points 
will be based on North American Datum (NAD) for horizontal control and MSL for vertical 
control. 

The subcontractor shall provide Baker with a letter report containing all relevant survey 
information along with one legible copy of the field survey notes recorded when 
determining the surveyed elevations, location of wells, and requested topographic 
information. The subcontractor shall also provide one reproducible, legible copy of the 
property map showing the well designation, “top-of-casing” elevation and location at each 
well, and a table listing the well designation, “top-of-casing” ground surface elevations, 
coordinates for each well, and plotted horizontal features. Baker cannot verify the 
accuracy of Navy-supplied site maps, it is recognized that the subcontractor’s 
responsibility in plotting features is to provide most accurate locations possible on 
mapping available. Tabulated data provided by the subcontractor, however, must be 
accurate on an MSL datum specified above. All deliverables must be in ACAD R12. 
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l Determine the elevation of the directly adjace ‘h {ground surface to an accuracy of 0.1 feet. 

l Delineate the horizontal location of each well from surveyed corners or other features on 
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referenced to North American Datum (NAD). Baksr will supply an existing Activity 
property plot plan or CADD file for each site to the subcontractor that will serve as the 
base map for locating surveyed points. All permanent P;eints established during control 
traverses shall be shown. 

l Locate various drainage trenches/structures and significant topographic features at 
Baker’s request via the survey. A Baker representative may be present during survey 
activities to identify points and features to be located. If no Bakerrepresentative will be 
present, the subcontractor will be notified in advance as to what features or types of 
features are to be included in the survey. 
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control. 

l The subcontractor shall provide Baker with a letter report containing all relevant survey 
information along with one legible copy of the field survey notes recorded when 
determining the surveyed elevations, location of wells, and requested topographic 
information. The subcontractor shall also provide one reproducible, legible copy of the 
property map showing the well designation, “top-of-casing” elevation and location at each 
well, and a table listing the well designation, “top-of-casing” ground surface elevations, 
coordinates for each well, and plotted horizontal features. Baker cannot verify the 
accuracy of Navy-supplied site maps, it is recognized that the subcontractor’s 
responsibility in plotting features is to provide most accurate locations possible on 
mapping available. Tabulated data provided by the subcontractor, however, must be 
accurate on an MSL datum specified above. All deliverables must be in ACAD RX?. 
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The subcontractor shall perform these services in accordance with standard, acceptable 
surveying practices as required by the state in which the work is performed and all work shall 
be conducted under the supervision of a Registered Land Surveyor, duly licensed to work in 
the State of North Carolina. 
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Appendix D 
On-Site Water Quality Testing 



1.0 PROCEDURES 

The following sections provide general procedures for collecting pH, specific conductance/ 
salinity, and temperature. 

1.1 Measurement of pH 

Two methods are given for pH measurement: the pH meter and pH indicator paper. The 
indicator paper is used when only a rough estimate of the pH is required; the pH meter is used 
when a more accurate measurement is needed. The response of a pH meter can be effected to a 
slight degree by high levels of colloidal or suspended solids, but the effect is usually small and 
generally of little significance. Consequently, specific methods to overcome this interference 
are not described. The response of pH paper is unaffected by solution interferences from color, 
turbidity, colloidal or suspended materials unless extremely high levels capable of coating or 
masking the paper are encountered. In most. cases, use of a pH meter will be required. 

1.1.1 Equipment 

The following equipment and reagents are needed for taking pH measurements: 

l Portable pH meter, or pH indicator paper, such as Mydrion or Alkacid, to cover the pH 
range 2 through 12. 

l Laboratory-prepared buffer solutions of pH 4,7 and 10, or other buffers which bracket 
the expected pH range. 

1.1.2 Measurement Techniques for Field Determination of pH 

1. pHMeter 

Standardization, calibration, and operation and maintenance shall be performed 
according to the manufacturers instructions. The following procedure is used for 
measuring pH with a pH meter: 

a. The batteries and instrument. shall be checked and calibrated prior to 
initiation of the field effort. 

b. The accuracy of the buffer solutions used for field and laboratory calibration 
shall be checked. Buffer solutions need to be changed often due to degradation 
upon exposure to the atmosphere. 

c. Immerse the tip of the electrodes in water overnight. If this is not possible due 
to field conditions, immerse the electrode tip in water for at least an hour 
before use. The electrode tip may be immersed in a rubber or plastic sack 
containing buffer solution for field transport or storage. This is not applicable 
for all electrodes as some must be stored dry. 

d. Make sure all electrolyte solutions within the electrode(s) are at their proper 
levels and that no air bubbles are present within the electrode(s). 

e. Immerse the electrode(s) in a pH-7 buffer solution. 

f. Adjust the temperature compensator to the proper temperature (on models 
with automatic temperature adjustment, immerse the temperature probe into 
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the buffer solution). It is best to maintain the buffer solution at or near 
expected sample temperature before calibration, if possible. 

g. Adjust the pH meter to read 7.0. 

h. Remove the electrode(s) from the buffer and rinse iyell with distilled-deionized 
water. Immerse the electrode(s) in pH-4 or 10 buffer solution (depending on the 
expected pH of the sample) and adjust the slope control to read the appropriate 
pH. For best results, the standardization and slope adjustments shall be 
repeated at least once. 

i. Immerse the electrode(s) in the unknown solution, slowly stirring the probe 
until the pH stabilizes. Stabilization may take several seconds to minutes. If 
the pH continues to drift, the sample temperature may not be stable, a 
chemical reaction (e.g., degassing) may be taking place in the sample, or the 
meter or electrode may be malfunctioning. This must be clearly noted in the 
logbook. 

j. After adjusting the temperature compensator to the sample temperature, read 
and record the pH of the solution. The pH value shall be recorded to the 
nearest 0.1 pH unit. Also record the sample temperature. All measurements 
shall be recorded in the Field Logbook. 

k. Upon completion of measurement and removal of the electrode from the 
sample, the electrode shall be thoroughly rinsed with deionized water. 

1. The electrode(s) shall remain immersed in deionized water when not in use. 

The sample used for pH measurement shall never be saved for subsequent 
conductivity or chemical analysis. All pH electrodes leak small quantities of 
electrolytes (e.g., sodium or potassium chloride) into the solution. Precipitation of 
saturated electrolyte solution, especially at colder temperatures, or in cold water, may 
result in slow electrode response. Any visual observation of conditions which may 
interfere with pH measurement, such as oily materials, or turbidity, shall be noted in 
the Field Logbook. 

2. pHPaper 

Use of pH paper is very simple and requires no sample preparation, standardization, 
etc. pH paper is available in several ranges, including wide-range (indicating 
approximately pH 1 to 12), mid-range (approximately pH 0 to 6,6 to 9, or 8 to 14) and 
narrow-range (many available, with ranges as narrow as 1.5 pH units). The 
appropriate range of pH paper shall be selected. If the pH is unknown the 
investigation shall start with wide-range paper. 

1.2 Measurement of Specific Conductance/Salinity 

It is important to obtain a specific conductance and salinity measurement soon after taking a 
sample, since temperature changes, precipitation reactions, and absorption of carbon dioxide 
from the air all affect the specific conductance. Procedures are described below. 
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1.2.1 Equipment 

A portable conductivity meter, probe and thermometer are needed for taking specific 
conductance and salinity measurements. 

A variety of conductivity meters are available which also may be used to monitor salinity and 
temperatures. Probe types and cable lengths vary, so equipment may be obtained to meet the 
specific requirements of the sampling program. 

1.2.2 Measurement Techniques for Specific Conductance/Salinity 

Standardization, calibration, and operation and maintenance shall be performed according to 
manufacturers instructions. The steps involved in taking specific conductance and salinity 
measurements are listed below. 

0 

a 

0 

0 

l 

l 

l 

1.3 

Check batteries and calibrate instrument before going into the field. 

Calibrate the instrument daily when used. Potassium chloride solutions with a 
specific conductance closest to the values expected in the field shall be used. 

Rinse the cell with one or more portions of the sample to be tested or with deionized 
water. 

Immerse the electrode in the sample and measure the conductivity and salinity. If 
specified, adjust, the temperature setting to the sample temperature. 

Read and record the results on the Calibration Form (in the absence of the Calibration 
Form, the Field Logbook will be used). 

If the meter does not compensate for temperature variations, the corrections given in 
Attachment A shall be applied. 

On some meters, specific conductivity and salinity measurements may need to be 
reported with the associated temperature measurement. If the conductivity and 
salinity has been corrected, the measurements shall be reported as “corrected to 25°C.” 
(See Attachment A) 

Measurement of Temperature 

Procedures for measuring temperature are described below. 

1.3.1 Equipment 

Temperature measurements may be taken with Thermistor, alcohol-toluene, mercury or 
bimetal thermometers. In addition, various meters such as specific conductance or diesolved 
oxygen meters, which have temperature measurement capabilities, may also be used. Using 
such instrumentation along with suitable probes and cables, in-situ measurements of 
temperature can be performed. 

1.3.2 Measurement Techniques for Water Temperature 

If a thermometer is used on a collected water sample: 
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l Immerse the thermometer in the sample until temperature equilibrium is obtained 
(l-3 minutes). To avoid the possibility of contamination, the thermometer shall not be 
inserted into samples which will undergo subsequent chemical analysis. 

l Record values in a Field Logbook to the nearest 0.5 .or O.l”C, depending on the 
measurement device used. 

If a temperature meter or probe is to be used, the instrument shall be calibrated according to 
the manufacturer’s recommendations with an approved thermometer. . 
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Appendix E 
Water Level, Water-Product Level Measurements, 

and Well Depth Measurements 
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1.0 PROCEDURES 

The following briefly discuss the procedures for measuring water levels, product levels, and 
well depth. For all of the procedures discussed, it is assumed that the measurement will be 
taken from the top of the PVC or stainless steel casing, and that horizontal and vertical control 
is available for each well through a site survey, such that measurements may be converted to 
elevations above mean sea level (msl) or some other consistent datum. 

1.1 Water Level Measurement 

Water levels in groundwater monitoring wells shall be measured from the top of the protective 
steel casing, unless otherwise specified in the project plans, using an electronic water level 
measuring device (water level indicator). Water-levels are measured by lowering the probe 
into the well until the device indicates that water has been encountered, usually with either a 
constant buzz, or a light, or both. The location of the electric cord/tape against the measuring 
point on the top of the PVC or stainless steel casing is marked for surveys. The water level is 
recorded to the nearest foot (rounding down) using the graduated markings on the water level 
indicator cord. The water level then is measured off the cord/tape to the nearest 0.01 foot 
using an engineers scale. The measurements are combined (feet plus hundredths of a foot) to 
yield a measurement of the depth to water below the top of the PVC or stainless steel casing. 
This measurement, when subtracted from the measuring point elevation, yields the water 
level elevation. 

Groundwater levels shall always be measured to the nearest 0.01 foot. However, reporting of 
water level elevations depends on the accuracy of the vertical control (typically either 0.1 or 
0.01 foot). 

1.2 Groundwater-Product Level Measurements 

The procedure for groundwater product level measurement is nearly identical to that for water 
level measurements. The only differences are the use of an interface probe that detects both 
product and water, and the indication signal given by the measurement device. Typically, 
encountering product in a monitoring well is indicated by a constant sound. When water is 
encountered, the signal becomes an alternating on/off beeping sound. This allows for the 
collection of measurements for both the top of the product layer in a well and the 
water/product interface. 

The apparent water table elevation below the product level will be determined by subtracting 
the “depth to water” from the measuring point elevation. The corrected water table elevation 
will then be calculated using the following equation: 

WTG = WTE, + (Free Product Thickness x 0.80) 

Where: 

WTE, = Corrected water table elevation 

m&I = Apparent water table elevation 
0.80 = Average value for the density of petroleum hydrocarbons. Site-specific data 

will be used where available. 

1.3 Well Depth Measurements 

Well depths typically are measured using a weighted measuring tape. The tape is lowered 
down the well until resistance is no longer felt, indicating that the weight has touched the 
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tom of the well. The weight should be moved in an up and down motion a few times so that 

obstru ‘9.ns, if present, may be bypassed. The slack in the tape then is collected until the tape 
is taut. Thewell depth measurement is read directly off of the measuring tape, at the top of 
the PVC or st&n~<teel casing, to the nearest O.Ol-foot and recorded in the Field Logbook. 

“A., 
1.4 Decontaminatiohf Measuring Devices 

I.. . .._ .‘. 
Water level indicators, interface p>uhes and weighted measuring tapes that come in contact 
with groundwater must be decontaminated,using the following steps after usein each well: 

‘, -. 
l Rinse with potable water . . 

l Rinse with deionized water 
“_., 

‘k<_ 
l Rinse with - ._ 1 

Rinse with deionized water 
. . . . 

a ‘\. 
A, 

Portions of the water level indicators or other similar equipment tha&3anot come into contact 
with groundwater, but may encounter incidental contact during use,%% only undergo 
potable water and deionized water rinses. ‘L 
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bottom of the well. The weight should be moved in an up and down motion a few times so that 
obstructions, if present, may be bypassed. The slack in the tape then is collected until the tape 
is taut. The well depth measurement is read directly off of the measuring tape, at the top of 
the PVC or stainless steel casing, to the nearest O.Ol-foot and recorded in the Field Logbook. 
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Appendix F 
Photoionization Detector (PID) 



1.0 PROCEDURES 

The following subsection will discuss HYNu operation. 

1.1 Operation 

PI 101 

Note: IMPORTANT - The HNu should be “zeroed” in a fresh air environment if at all 
possible. If there is a background concentration, it must be documented and then 
zeroed out. 

l Prior to each use of the HNu, check that the battery is fully charged by turning the 
dial to BATI’ and making sure that it is within range. Also make sure that the 
ultraviolet lamp and the fan are working properly. 

l Select your desired range. HNu ranges consists of a O-20, O-200, and O-2,000 ppm, 
respectively. Consult with the Field Team Leader for more information when choosing 
the appropriate range, however, in most instances the range will be set initially at O- 
20. 

l When HNu is used intermittently, turn knob to STANDBY to help in extending the 
life of the UV lamp when operating in a low humidity environment. Otherwise, leave 
the knob set to the range desired so that the UV lamp will “burn off’ any accumulated 
moisture. 

Note: When using the PI 101 HNu, make sure that. the probe does not contact water or soil 
during sampling. This will cause erroneous readings and will possibly damage the 
instrument. 

DL 101 

The DL 101 is designed to default to the survey mode when initially powered up, therefore 
once the calibration has been completed, the instrument is ready to go. Within the survey 
mode several options are available, briefly these options include: 

(1) The Site Function 

The Site function assigns a number to a site that is being analyzed. Press the Site Key on the 
keypad to enter a specific site number, or press the gray button on the rear of the probe to 
increment a site number. 

(2) Logging Data 

The Log function stores data in memory. To log data, press the Log key on the keypad or the 
Log button on the back of the probe. “Log” will appear in the upper right corner of the display 
when activated and disappears when not activated. To turn logging off, press either the Log 
key on the keypad or the red Log button on the rear of the probe. 

l The DL 101 allows for the interchanging of different voltage lamps, however, refer to 
the manufacturer’s instructions before attempting to change the lamp. 

l The DL 101 also offers three other modes of operation, the Hazardous Waste Mode, the 
Industrial Hygiene Mode, and the Leak Detection Mode. Each of these modes 
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increases the range of capabilities for this instrument which is covered in detail in the 
manufacturer’s instruction manual. 

Note: When using the DL 101 HNu, make sure that the probe does not contact water or soil 
during sampling. This will cause erroneous readings and will possibly damage the 
instrument. 
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Appendix G 
Bacharach Combustible Gas/Oxygen Meter and 
Personal Gas Monitor Carbon Monoxide Meter 



1.0 OPERATION 

The following describes the operation of the Bacharach Sentinel 4 and Sniffer 503-A. 

1.1 Sentinel 4 

Due to the Sentinel 4 having many functions in terms of operation, it is recommended that you 
follow the operational procedures as outlined in the instruction manual from pages 6-1 to 6-34. 
NOTE: Since the Sentinel 4 is capable of measuring four different parameters, an 
understanding of the alarm, error, and fault messages must be obtained. This can be done by 
reviewing the troubleshooting table found on pages 9-2 to 9-9. 

1.2 Site Maintenance 

After each use, the meters should be recharged and the outside of the instruments should be 
wiped clean with a soft cloth. 
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Appendix H 
Decontamination of Drilling Rigs and 

Monitoring Well Materials 



1.0 PROCEDURE 

The various drilling equipment and materials involved with test boring, test pit excavation, 
subsurface soil sampling, and monitoring well construction must be properly decontaminated 
to ensure that chemical analysis results reflect actual concentrations present at sampling 
locations. These procedures will minimize the potential for cross contamination between 
sampling locations and the transfer of contamination off site, and were taken from 
U.S.EPA IV Standard Operating Procedures (1991). 

1.1 Large Machinery and Equipment 

All drilling rigs, drilling and sampling equipment, backhoes, and all other associated 
equipment involved in the drilling and sampling activities shall be cleaned and 
decontaminated before entering the designated drill site. All equipment should be inspected 
before entering the site to ensure that there are no fluids leaking and that all gaskets and 
seals are intact. All drilling and associated equipment entering a site shall be clean of any 
contaminants that may have been transported from another hazardous waste site, thereby 
minimizing the potential for cross-contamination. Before site drilling activities are initiated, 
all drilling equipment shall be thoroughly cleaned and decontaminated at the designated 
cleaning/decontamination area. The following requirements and procedures are to be strictly 
adhered to on all drilling activities. 

Any portion of the drill rig, backhoe, etc., that is over the borehole (kelly bar or mast, backhoe 
buckets, drilling platform, hoist or chain pulldowns, spindles, cathead, etc.) shall be steam 
cleaned before being brought on the site to remove all rust, soil and other material which may 
have come from other hazardous waste sites. The drill rig and/or other equipment associated 
with the drilling and sampling activities shall be inspected to insure that all oil, grease, 
hydraulic fluid, etc., have been removed, and all seals and gaskets are intact and there are no 
fluid leaks. No oils or grease shall be used to lubricate drill stem threads or any other drilling 
equipment being used over the borehole or in the borehole without EPA approval. If drill 
stems have a tendency to tighten during drilling, Teflon@ string can be used on the drill stem 
threads, The drill rig(s) shall be steam cleaned prior to drilling each borehole. In addition, all 
downhole sampling equipment that will come into contact with the downhole equipment and 
sample medium shall be cleaned and decontaminated by the following procedures. 

1. Clean with tap water and laboratory grade, phosphate-free detergent, using a brush, if 
necessary, to remove particulate matter and surface films. Steam cleaning and/or 
high pressure hot water washing may be necessary to remove matter that is difficult to 
remove with the brush. Hollow-stem augers, drill rods, Shelby tubes, etc., that are 
hollow or have holes that transmit water or drilling fluids, shall be cleaned on the 
inside and outside. The steam cleaner and/or high pressure hot water washer shall be 
capable of generating a pressure of at least 2500 PSI and producing hot water and/or 
steam (200°F plus). 

2. Rinse thoroughly with tap water (potable). 

NOTE: Tap water (potable) may be applied with a pump sprayer. All other 
decontamination liquids (D.I. water, organic-free water, and solvents), 
however, must be applied with non-interferring containers. These 
containers shall be made of glass, Teflona, or stainless steel. This aspect of 
the decontamination procedures used by the driller will be inspected by the 
site geologist and/or other responsible person prior to beginning of 
operations. 



3. Rinse thoroughly with deionized water. 

4. Rinse twice with solvent (pesticide grade isopropanol). 

5. Rinse thoroughly with organic-free water and allow to air dry. Do not rinse with 
deionized or distilled water. 

Organic-free water can be processed on site by purchasing or leasing a mobile 
deionization-organic filtration system. 

In some cases when no organic-free water is available, it is permissible (with approval) 
to leave off the organic-free water rinse and allow the equipment air dry before use. 

6. Wrap with aluminum foil, if appropriate, to prevent contamination if equipment is 
going to be stored or transported. Clean plastic can be used to wrap augers, drill 
stems, casings, etc., if they have been air dried. 

7. All downhole augering, drilling and sampling equipment shall be sandblasted before 
Step #1 if painted, and/or if there is a buildup of rust, hard or caked matter, etc., that 
cannot be removed by steam and/or high pressure cleaning. All sandblasting shall be 
performed prior to arrival on site. 

8. All well casing, tremie tubing, etc., that arrive on site with printing and/or writing on 
them shall be removed before Step #l. Emery cloth or sand paper can be used to 
remove the printing and/or writing. Most well material suppliers can supply 
materials without the printing and/or writing if specified when materials are ordered. 

9. Well casing, tremie tubing, etc., that are made of plastic (PVC) shall not be solvent 
rinsed during the cleaning and decontamination process. Used plastic materials that 
cannot be cleaned are not acceptable and shall be discarded. 

Cleaning and decontamination of all equipment shall occur at a designated area on the site, 
downgradient, and downwind from the clean equipment drying and storage area. All cleaning 
of drill rods, auger flights, well screen and casing, etc., will be conducted above the plastic 
sheeting using saw horses or other appropriate means. At the completion of the drilling 
activities, the pit shall be backfilled with the appropriate material designated by the Site 
Manager, but only after the pit has been sampled, and the waste/rinse water has been pumped 
into 55-gallon drums. No solvent rinsates will be placed in the pit unless prior approval is 
granted. All solvent rinsates shall be collected in separate containers for proper disposal. 
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Appendix I 
Decontamination of Sampling and 

Monitoring Equipment 



1.0 PROCEDURES 

Sampling and monitoring equipment decontamination procedures are described below. 

1.1 Sampling Equipment Decontamination Procedures 

Equipment and materials utilized during this investigation that will require decontamination 
includes: 

l Field measurement and sampling equipment: water level meters, bailers, cornpositing 
bottles, hand corers, hydropunch tool, etc. 

The following decontamination procedures are taken from USEPA IV Standard Operating 
Procedures (1991). 

1.1.1 

1. 

2. 

3. 

4. 

6. 

7. 

8. 

Cleaning Procedures for Teflon@ or Glass Field Sampling Equipment used for 
the Collection of Samples for Trace Organic Compounds and/or Metals 
Analyses 

Equipment will be washed thoroughly with laboratory detergent and hot water using 
a brush to remove any particulate matter or surface film. 

The equipment will be rinsed thoroughly with hot tap water. 

Rinse equipment with at least a 10 percent nitric acid solution. 

Rinse equipment thoroughly with deionized water. 

Rinse equipment twice with solvent and allow to air dry for at least 24 hours. 

Wrap equipment in one layer of aluminum foil. Roll edges of foil into a “tab” to allow 
for easy removal. Seal the foil wrapped equipment in plastic and date. 

Rinse the Teflon@-’ or glass sampling equipment thoroughly with tap water in the field 
as soon as possible after use. 

When this sampling equipment is used to collect samples that contain oil, grease, or other 
hard to remove materials, it may be necessary to rinse the equipment several times with 
pesticide-grade acetone or hexane to remove the materials before proceeding with Step 1. In 
extreme cases, it may be necessary to steam clean the field equipment before proceeding with 
Step 1. If the field equipment cannot be cleaned utilizing these procedures, it should be 
discarded. 

Small and awkward equipment such as vacuum bottle inserts and well bailers may be soaked 
in the nitric acid solution instead of being rinsed with it. Fresh nitric acid solution should be 
prepared for each cleaning session. 



1.1.2 

1. 

2. 

3. 

4. 

5. 

6. 

Cleaning Procedures for Stainless Steel or Metal Sampling Equipment used 
for the Collection of Samples for Trace Organic Compounds and/or Metals 
Analyses 

Wash equipment thoroughly with laboratory detergent and hot water using a brush to 
remove any particulate matter or surface film. 

Rinse equipment thoroughly with hot tap water. 

Rinse equipment thoroughly with deionized water. 

Rinse equipment twice with solvent and allow to air dry for at least 24 hours. 

Wrap equipment in one layer of aluminum foil. Roll edges of foil into a “tab” to allow 
for easy removal. Seal the foil wrapped equipment in plastic and date. 

Rinse the stainless steel or metal sampling equipment thoroughly with tap water in 
the field as soon as possible after use. 

When this sampling equipment is used to collect samples that contain oil, grease, or other 
hard to remove materials, it may be necessary to rinse the equipment several times with 
pesticide-grade acetone or hexane to remove the materials before proceeding with Step 1. In 
extreme cases, when equipment is painted, badly rusted, or coated with materials that are 
difficult to remove, it may be necessary to steam clean, wire brush, or sandblast equipment 
before proceeding with Step 1. Any metal sampling equipment that cannot be cleaned using 
these procedures should be discarded. 

1.1.3 Reusable Glass Composite Sample Containers 

1. Wash containers thoroughly with hot tap water and laboratory detergent, using a 
bottle brush to remove particulate matter and surface film. 

2. Rinse containers thoroughly with hot tap water. 

3. Rinse containers with at least 10 percent nitric acid. 

4. Rinse containers thoroughly with tap water. 

5. Rinse containers thoroughly with deionized water. 

6. Rinse twice with solvent and allow to air dry for at least 24 hours. 

7. Cap with aluminum foil or Teflon@ film. 

8. After using, rinse with tap water in the field, seal with aluminum foil to keep the 
interior of the container wet, and return to the laboratory. 

When these containers are used to collect samples that contain oil, grease, or other hard to 
remove materials, it may be necessary to rinse the container several times with pesticide- 
grade acetone before proceeding with Step 1. If these materials cannot be removed with 
acetone, the container should be discarded. Glass reusable composite containers used to 
collect samples at pesticide, herbicide, or other chemical manufacturing facilities that produce 
toxic or noxious compounds shall be properly disposed of (preferably at the facility) at the 
conclusion of sampling activities and shall not be returned for cleaning. Also, glass composite 

I-Z 



containers used to collect in-process wastewater samples at industrial facilities shall be 
discarded after sampling. Any bottles that have a visible film, scale, or discoloration 
remaining after this cleaning procedure shall also be discarded. 

1.1.4 Plastic Reusable Composite Sample Containers 

1. Proceed with the cleaning procedures as outlined in Section 1.1.3 but omit the solvent 
rinse. 

Plastic reusable sample containers used to collect samples from facilities that produce toxic or 
noxious compounds or are used to collect in-process waste stream samples at industrial 
facilities will be properly disposed (preferably at the facility) of at the conclusion of the 
sampling activities and will not be returned for cleaning. Any plastic composite sample 
containers that have a visible film, scale, or other discoloration remaining after this cleaning 
procedure will be discarded. 

1.1.5 Well Sounders or Tapes Used to Measure Ground Water Levels 

1. Wash with laboratory detergent and tap water. 

2. Rinse with tap water. 

3. Rinse with deionized water. 

4. Allow to air dry overnight. 

5. Wrap equipment in aluminum foil (with tab for easy removal), seal in plastic, and 
date. 

1.1.6 Submersible Pumps and Hoses Used to Purge Ground Water Wells 

1. Using a brush, scrub the exterior of the contaminated hose and pump with soapy 
water -- 

2. Rinse the soap from the outside of pump and hose with tap water. 

3. Rinse the tap water residue from the outside of pump and hose with deionized water. 

4. Equipment should be placed in a polyethylene bag or wrapped with polyethylene film 
to prevent contamination during storage or transit. 
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4. Allow to air dry overnight. 
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1.1.6 Submersible Pumps and Hoses Used to Purge Ground Water Wells 

1. Using a brush, scrub the exterior of the contaminated hose and pump with soapy 
water. 
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to prevent contamination during storage or transit. 
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Appendix J 
Handling of Site Investigation Derived Waste 



1.0 RESPONSIBILITIES 

LANTDIV - Atlantic Division, Naval Facilities Engineering Command (LANTDIV) will be 
responsible for providing funding relating to the handling and disposal of IDW. In addition, 
the Navy Technical Representative (NTR) is responsible for approving recommendations 
made by Baker on the disposal of the IDW. The approval of recommended disposal options 
should be made in conjunction with the Activity, EPA Region IV, and the North Carolina 
DEHNR. 

Activity - MCB Camp Lejeune Environmental Management Division is responsible for signing 
waste disposal manifests and providing support activities as needed (e.g., use of designated 
storage areas, use of appropriate POTWs, acquisition of DMPO, etc.). 

Baker Project Manager - The Project Manager is responsible for the following: obtainment of 
appropriate containers and subcontractors associated with IDW management; ensuring that 
IDW is properly contained and handled during the field investigations through the 
preparation of adequate plans; collecting appropriate IDW samples for determining disposal 
options; evaluating the chemical analyses and forming recommendations for disposal; 
coordinating proper disposal of IDW; and documenting IDW disposal activities. 

Baker Site Manager/Field Team Leader - The Site Manager/Field Team Leader is responsible 
for the following: mobilization/demobilization of containers for soil and liquid IDW; properly 
handling, storing, and labeling of IDW during the field investigations; collecting samples for 
IDW characterization; overseeing the disposal of IDW at the conclusion of the field 
investigation. 

2.0 DESIGNATION OF POTENTIALLY CONTAMINATED AND 
I NONCONTAMINATED IDW 

Wastes generated during the field investigation can be categorized as either potentially 
contaminated or noncontaminated. The designation of such wastes will determine how the 
wastes will be handled. The criteria for determining the nature of the waste, and the 
subsequent handling, is described below for each type of investigative waste. 

2.1 Drill Cuttings/Mud 

Drill cuttings and mud generated during the augering of test (soil) borings and monitoring 
well installation boreholes, will be containerized in 55gallon drums or in lined roll-off boxes, 
As the borehole is advanced, and soil samples collected, the sits geologist will monitor the 
cuttings/samples with an HNu photoionization detector (PID) unit for organic vapors. In 
addition, the site geologist will describe the soils in a field log book. Upon completion, the soil 
borings will be backfilled with a cement-bentonite grout. Soil or mud that does not exhibit 
elevated organic vapor readings and is not visually contaminated should be classified as 
“potentially noncontaminated waste.” The determination of whether the PID reading is 
“elevated” is at the discretion of the site geologist. Soil or mud that either exhibits elevated 
organic vapor readings or is suspected to be contaminated by either visual observations or 
odors should be identified as “potentially contaminated.” Potentially contaminated wastes 
should be kept separate from potentially noncontaminated wastes. IDW generated during the 
installation of background soil borings need not be containerized. These drill cuttings should 
be placed back inside the borehole and grouted to ground surface. 

Also, if roll-off boxes are utilized, do not fill the boxes over two-thirds full due to D.O.T. weight 
restrictions. 
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2.2 Monitoring Well Development and Purge Water 

All development and purge waters shall be containerized in %-gallon drums, tankers, or large 
(250-gallon) containers. 5%gallon drums will initially be strategically located at the site (i.e., 
next to each well), and eventually moved to a single staging area to await final disposition or 
transfer into a larger container for storage. Development/purge water that is anticipated to be 
contaminated based on previous sampling results (as in the case of an existing well which 
previously exhibited contamination) or elevated organic vapor reading shall be kept separate 
from water that is suspected to be noncontaminated. Development/purge water generated 
from background well locations can be discharged onto the ground surface downgradient from 
the well except in the following instances: (1) water from a deep aquifer cannot be discharged 
onto the ground surface; (2) the area is not appropriate due to the nature of the area (e.g., 
parking lots, roadways, housing complex, etc.); (3) the water is believed to be contaminated 
based on field screening measures or odors. 

2.3 Decontamination Fluids 

Equipment and personal decontamination fluids shall be containerized in 55-gallon drums. 
The fluids shall be collected from each of the decor-i/wash pads on a daily basis. 

2.4 Personal Protective Equipment 

All personal protective equipment (tyvek, gloves, and other health and safety disposables) 
shall be double bagged and placed in a 55-gallon drum or a dump box. 

3.0 CONTAINERIZATION AND STORAGE 

There are several options for containerizing IDW soil or liquids. On large-scale field 
investigations where large quantities are suspected, roll-off boxes (e.g., 15 or 20 cubic yard 
capacity) should be leased for soil IDW and large tankers (e.g., 5,000 gallon) should be leased 
for liquid IDW. Prior to the investigation, the Site Manager should estimate the volume of soil 
and liquid IDW in order to determine the necessary number of containers. A minimum of two 
roll-off boxes are required: one for potentially noncontaminated soil and one for potentially 
contaminated soil. Two tankers also should be available (noncontaminated liquid and 
contaminated liquid). 

Drums will still be necessary to temporarily contain the IDW soil and water at the specific 
sampling location. The contents of the drums should be transferred to the appropriate roll-off 
box or container when the sampling is completed (e.g., when the boring is completed, when the 
well has been sampled, etc.). Documentation should be acquired from the owner of the tanker 
certifying that the tanker is clean. 

Polyethylene or other suitably compatible liners will be used in roll-off boxes for solids. The 
containers are to remain closed except when filling, emptying or sampling. Drum lids shall be 
securely attached at the end of each work day or when the container is completely empty. 
Lime may be added to the soil to eliminate standing water. 

4.0 LABELING 

When 55-gallon drums are used to containerize IDWs, the containers will be subsequently 
numbered and labeled by the field team during the site investigation. Labeling shall be 
performed using spray paint and a stencil kit or a wax pencil. Information shall be recorded 
both on the container lid and its side. Container labels shall include, as a minimum: 
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l Date 
l Site number 
l CT0 number 
l Boring or well number 
l Matrix (liquid, solid) 
l Contents (dev. water, decon fluids, etc.) 
l Contaminant of concern (PCBs, solvents, metals, etc.) 

If tanks or roll-off boxes are employed, the following information shall be identified on a tag 
and affixed to the container: 

l CT0 number 
l Contents (e.g., potentially contaminated soil, potentially noncontaminated soil, etc.) 
l Applicable site number(s) 

5.0 IDW CHARACTERIZATION 

At the conclusion of the field investigations, representative samples shall be obtained from 
each Tontainer for further characterization in order to identify appropriate disposal options. If 
only 55-gallon drums were employed to containerize the wastes, a composite sample should be 
obtained to represent each site or area of concern. A composite sample shall not represent 
more than 10 55-gallon drums. 

If roll-off boxes and tankers are employed to store the IDW, a composite sample shall be 
obtained from each roll-off box. A minimum of three grab samples should be obtained to form 
the composite sample. In addition, a representative sample shall be collected with a bailer 
from each tanker. 

All soil samples shall be analyzed for full TCL organics, TAL inorganics, full TCLP, and 
RCRA corrosivity, ignitability, and reactivity. All water samples (purge, development, and 
decon fluids) shall be analyzed for full TCL organics and TAL inorganics. In addition, a pH 
measurement should be collected from the decon fluids. 

6.0 DISPOSAL 

Following receipt of the IDW analytical results, Baker will evaluate the results and develop 
recommendations with respect to the disposition of the IDW. The recommendations will be 
presented in a letter report to LANTDIV and the Activity. EPA and the North Carolina 
DEHNR will be notified of the recommended disposal options for approval. The following 
scenarios may apply to the IDW. 

Soil IDW 

l Soil IDW that is not determined to be characteristically hazardous and not 
contaminated with PCBs above 49 ppm shall be disposed of at the site unless the site 

. conditions do not warrant disposal due to potential health risks (e.g., residential areas, 
industrial areas, etc.). 

l In the event that the IDW cannot be disposed back on site (as described above), one of 
two disposal options will be employed. If the IDW soil is not contaminated above 
background levels, and is not characteristically hazardous or contaminated with PCBs 
above 1 ppm, the soil can be used as cover at the base landfill or at storage lot 203. If 
the IDW soil is contaminated but not a RCRA hazardous waste or characterized as a 
TSCA waste (i.e., PCBs greater than 49 ppm), the soil can be taken to a RCRA 
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Subtitle D landfill. In the waste is taken to a TSDF, Baker will prepare the waste 
profile sheets for signature by the Activity. 

Soil that is determined to be hazardous should be handled as a RCRA Subtitle C waste 
and disposed of at a RCRA-approved TSDF. A hazardous waste profile sheet shall be 
prepared by Baker and signed by the Activity. 

Soil that contains PCBs above 49 ppm shall be handled as a TSCA waste and disposed 
of in accordance with TSCA guidelines. This waste will be taken to a TSDF that is 
certified to handle PCB wastes. A waste profile sheet will be prepared by Baker and 
signed by the Activity. 

Liquid IDW 

l Liquid IDW that is not contaminated above background levels or does not exceed 
applicable State or Federal criteria for discharge into surface waters shall be disposed 
of at the Hadnot Point Sewage Treatment plant. This will require approval by the 
Activity as well as the State. 

l Liquid IDW that is contaminated (i.e., exceeds ARARs and is above background 
groundwater quality) shall be taken to a RCRA-approved TSDF for 
treatment/disposal. A waste profile sheet will be prepared by Baker and signed by the 
Activity. 

l Liquid IDW that is hazardous (i.e., contaminant levels exceed the TCLP limits) shall 
be handled as a hazardous waste and taken to a RCRA-approved TSDF for 
treatment/disposal. A hazardous waste profile sheet will be prepared by Baker and 
signed by the Activity. 
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Appendix K 
Sample Preservation and Handling 



1.0 PROCEDURES 

The following procedures discuss sample containerization and preservation techniques that 
are to be followed when collecting environmental samples for laboratory analysis. 

1.1 Sample Containers 

For most samples and analytical parameters either glass or plastic containers are satisfactory. 
In general, if the analytets) to be measured is organic in nature, the container shall be made of 
glass. If the analyte(s) is inorganic, then the container shall be plastic. Containers shall be 
kept out of direct sunlight (to minimize biological or photo-oxidation/photolysis of 
constituents) until they reach the analytical laboratory. The sample container shall have 
approximately five to ten percent air space (“ullage”) to allow for expansion/vaporization if the 
sample is heated during transport (one liter of water at 4°C expands by 15 milliliters if heated 
to 13O”F/WC); however, head space for volatile organic analyses shall be omitted. 

The analytical laboratory shall provide sample containers that have been certified clean 
according to USEPA procedures. Shipping containers for samples, consisting of sturdy ice 
chests, are to be provided by the laboratory. 

Once opened, the sample container must be used at once for storage of a particular sample. 
Unused, but opened, containers are to be considered contaminated and must be discarded. 
Because of the potential for introduction of contamination, they cannot be reclosed and saved 
for later use. Likewise, any unused containers which appear contaminated upon receipt, or 
which are found to have loose caps or missing liners (if required for the container) shall be 
discarded. 

General sample container, preservative, and holding time requirements are listed in 
Attachment A. 

1.2 Preservation Techniques 

The preservation techniques to be used for various analytes are listed in Attachment A. 
Reagents required for sample preservation will either be added to the sample containers by 
the laboratory prior to their shipment to the field or added in the field using laboratory 
supplied preservatives. In general, aqueous samples of low concentration organics (or soil 
samples of low or medium concentration organics) are cooled to 4°C. Medium concentration 
aqueous samples and high hazard organic samples are not preserved. Low concentration 
aqueous samples for metals are acidified with HNOa, while medium concentration and high 
hazard aqueous metal samples are not preserved. Low or medium concentration soil samples 
for metals are cooled to 472, while high hazard samples are not preserved. Unless documented 
otherwise in the project plans, all samples shall be considered low concentration. All samples 
preserved with chemicals shall be clearly identified by indicating on the sample label that the 
sample is preserved. 

1.3 . Sample Holding Times 

The elapsed time between sample collection and initiation of laboratory analyses must be 
within a prescribed time frame for each individual analysis to be performed. Sample holding 
times for routine sample collection are provided in Attachment A. 
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2.0 SAMPLE HANDLING AND TRANSPORTATION 

After collection, the outside of all sample containers will be wiped clean with a damp paper 
towel; however sample handling should be minimized. Personnel should use extreme care to 
ensure that samples are not contaminated. If samples are placed in an ice chest, personnel 
should ensure that melted ice cannot cause sample containers to become submerged, as this 
may result in sample cross-contamination. Sealable plastic bags, (zipper-type bags), should be 
used when glass sample containers are placed in ice chests to prevent cross-contamination, if 
breakage should occur. 

Samples may be hand delivered to the laboratory or they may be shipped by common carrier. 
Relevant regulations for the storage and shipping of samples are contained in 40 CFR 
261.4(d). Parallel state regulations may also be relevant. Shipment of dangerous goods by air 
cargo is also regulated by the United Nations/International Civil Aviation Organization 
(UN/ICAO). The Dangerous Goods Regulations promulgated by the International Air 
Transport Association (IATA) meet or exceed DOT and UN/ICAO requirements and should be 
used for shipment of dangerous goods via air cargo. Standard procedure for shipping 
environmental samples are given in Attachment B. 
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ATTACHMENT A 

REQUIRED CONTAINER, PRESERVATION TECHNIQUES 
AND HOLDING TIMES 
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ATI’ACHMENT A 

REQUIRED CONTAINERS, PRESERVATIVE TECHNIQUES AND HOLDING TIMES 

Parameter 

Iolatiles by 
XiMSandGC 

JCBIPesticides 

iemivolatilea 

detals(3) 

dercury 

EPA Document SW-846 (3rd Ed.) Contract Laboratory Protocol 

Holding Time(l) Holding Time(z) 
Container Preservative Container Preservative 

Soil Water Soil Water 

Water - 40 mL glass Cool to 4°C 14 days 14 days Water - 40 mL glass Cont. HCl 10 days 14 days 
vial with Teflon- vial withTeflon- Cool to 4°C 

lined septa lined septa 

Soil-glass with Soil-glass with 
Teflon-lined septa Teflon-lined septa 

G, Teflon-lined lid Cool to 4°C Extract within Extract within G, Teflon-lined lid Cool to 4°C Extract within Extract within 
7 days, analyze 7 days, analyze 7 days, analyze 7 days, 

40 days 40 days 40 days analyze 40 days 

G, Teflon-lined lid Cool to 4°C Extract within Extract within G, Teflon-lined lid Cool to 4°C Extract within Extract within 
7 days, analyze 7 days, analyze 7 days, analyze 7 days, 

40 days 40 days 40 days analyze 40 days 

P,G HNO,topH <2 6 months 6 months P,G HN03topH <2 6 months 6 months 

P, G HNOstopH <2 28 days 28 days P, G HNO,topH <2 28 days 28 days 

(1) From date of sample collection in field. 
(2) From date of sample receipt at laboratory. 
(3) Dissolved metals (liquid) must be field filtered prior to preservation. 
Note: Check with laboratory for specific volume requirements. Revised: April X,1994 



ATTACHMENT A 
i 

REQUIRED CONTAINERS, PRESERVATIVE TECHNIQUES AND HOLDING TIMES 
i 

/’ .!’ 

Parameter 
Container 

EPA Document SW-346 (3rd Ed,) 

Holding Time(r) 

Preservative 
Soil Water 

Container 

Contract Laboratory Protocol 

Preservative 

vial with Teflon- 
lined septa 

vial withTeflon- 

Soil-glass with 
Teflon-lined septa 

‘CBIPesticides 

emivolatilesl 
!SM(3) 

Ieta ls(4) 

[ercury 

G, Teflon-lined lid 

G, Teflon-lined lid 

P,G 

P, G 

Cool to 4°C Extract within Extract within Cool to 4°C Extract within Extract within 
7 days, analyze 7 days, analyze 10 days, 5 &YS, 

analyze 40 days analyze 40 days 

G, Teflon-lined lid Cool to 4°C Extract within Extract within 
10 days, 5 &YS, 

analyze 40 days analyze 40 days 

HNO,topH <2 HN03topH <2 180 days 180 days 

HN03topH <2 a&days 28 days P, G HN03topH <2 26 days 26 days 

(1) From date of sample collection in field, .A’ 
(2) From date of sample receipt at laboratory. 
(3) CSM - Chemical Surety Materials 



ATTACHMENT B 

SAMPLE SHIPPING PROCEDURES 
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ATTACHMENT B 

SAMPLE SHIPPING PROCEDURES 

Introduction 

Samples collected during field investigations or in response to a hazardous materials incident 
must be classified by the project leader, prior to shipping by air, as either environmental or 
hazardous substances. The guidance for complying with U.S. DOT regulations in shipping 
environmental laboratory samples is given in the “National Guidance Package for 
Compliance with Department of Transportation Regulations in the Shipment of 
Environmental Laboratory Samples.” 

Pertinent regulations for the shipping of environmental samples is given in 40 CFR 261.4(d). 
Samples collected from process wastewater streams, drums, bulk storage tanks, soil, sediment, 
or water samples from areas suspected of being highly contaminated may require shipment as 
dangerous goods/hazardous substance. Regulations for packing, marking, labeling, and 
shipping of dangerous goods by air transport are promulgated by the United Nations 
International Civil Aviation Organization (UN/ICAO),which is equivalent to IATA. 

Individuals responsible for transportation of environmental samples or dangerous 
goods/hazardous substances must be tested and certified by their employer. This is required 
by 49 CFR Part 172 Subpart H Docket HM-126 to assure the required qualifications for 
individuals offering materials for transportation. 

Environmental samples shall be packed prior to shipment by commercial air carrier using the 
following procedures: 

1. Select a sturdy cooler in good repair. Secure and tape the drain plug (inside and 
outside) with fiber or duct tape. Line the cooler with a large heavy duty plastic bag. 
This practice keeps the inside of the cooler clean and minimizes cleanup at the 
laboratory after samples are removed. 

2. Allow sufficient headspace (ullage) in all bottles (except VOAs) to compensate for any 
pressure and temperature changes (approximately 10 percent of the volume of the 
container). 

3. Be sure the lids on all bottles are tight (will not leak). In many regions custody seals 
are also applied to sample container lids. The reason for this practice is two-fold: to 
maintain integrity of samples and keep lid on the container should the lid loosen 
during shipment. Check with the appropriate regional procedures prior to field work. 
In many cases, the laboratory manager of the analytical lot to be used on a particular 
project can also provide this information. 

4. It is good practice to wrap all glass containers in bubblewrap prior to placing in plastic 
bags. 

5. Place all bottles in separate and appropriately sized polyethylene bags and seal the 
bags with tape (preferably plastic electrical tape, unless the bag is a zipper-type bag). 
Up to three VOA bottles, separately wrapped in bubblewrap, may be packed in one 
plastic bag. 
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6. 

7. 

8. 

9. 

Optionally, place three to six VOA vials in a quart metal can and then fill the can with 
vermiculite. 

. 

Place two to four inches of vermiculite (ground corn cob, or other inert packing 
material) in the bottom of the cooler and then place the bottles and cans in the cooler 
with sufficient space to allow for the addition of more vermiculite between the bottles 
and cans. 

Put frozen “blue ice” (or ice that has been placed in properly sealed, double-bagged, 
heavy duty polyethylene bags) on top of and between the samples. Fill all remaining 
space between the bottles or cans with packing material. Fold and securely fasten the 
top of the large garbage bag with tape (preferably electrical or duct). 

Place the Chain-of-Custody Record and the Request for Analysis Form (if applicable) 
into a plastic bag, tape the bag to the inner side of the cooler lid, and then close the 
cooler and securely tape (preferably with fiber tape) the top of the cooler unit. Wrap 
the tape three to four times around each side of the cooler unit. Chain-of-custody seals 
should be affixed to the top and sides of the cooler within the securing tape so that the 
cooler cannot be opened without breaking the seal. 

10. Each cooler (if multiple coolers) should have its own Chain-of-Custody Record 
reflecting the samples shipped in that cooler. 

11. Label according to 40 CFR 261.4(d). The shipping containers should be marked “THIS 
END UP,” and arrow labels which indicate the proper upward position of the container 
should be affixed to the container. A label containing the name and address of the 
shipper and laboratory shall be placed on the outside of the container. It is good 
practice to secure this label with clear plastic tape to prevent removal during shipment 
by blurring of important information should the label become wet. The commercial 
carrier is not required to sign the COC record as long as the custody seals remain 
intact and the COC record stays in the cooler. The only other documentation required 
is the completed airbill, which is secured to the top of the shipping container. Please 
note several coolers/shipping containers may be shipped under one airbill. However, 
each cooler must be labeled as “Cooler 1 of 3, Cooler 2 of 3, etc.“, prior to shipping. 
Additionally it is good practice to label each COC form to correspond to each cooler 
(i.e., 1 of 3,2 of 3, etc.). 
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Appendix L 
Chain-of-Custody 



1.0 PROCEDURES 

Chain-of-custody procedures are presented in this section. 

1.1 Sample Identification 

The method of identification of a sample depends on the type of measurement or analysis 
performed. When in-situ measurements are made, the data are recorded directly in bound 
logbooks or other field data records with identifying information. 

Information which shall be recorded in the field logbook, when in-situ measurements or 
samples for laboratory analysis are collected, includes: 

Field Sampler(s); 
CT0 Number; 
Project Sample Number; 
Sample location or sampling station number; 
Date and time of sample collection andfor measurement; 
Field observations; 
Equipment used to collect samples and measurements; and, 
Calibration data for equipment used. 

Measurements and observations shall be recorded using waterproof ink. 

1.1.1 Sample Label 

Samples, other than in-situ measurements, are removed and transported from the sample 
location to a laboratory or other location for analysis. Before removal, however, a sample is 
often divided into portions, depending upon the analyses to be performed. Each portion is 
preserved in accordance with the Sampling and Analysis Plan. Each sample container is 
identified by a sample label. Sample labels are provided, along with sample containers, by the 
analytical laboratory. The information recorded on the sample label includes: 

._._ . ..- -. . 

0 

l 

0 

a 

0 

0 

0 

0 

l 

0 

Project - Contract Task Order (CTO) Number. 

Station Location - The unique sample number identifying this sample. 

Date - A six-digit number indicating the day, month, and year of sample collection 
(e.g.,12/21/85). 

Time - A four-digit number indicating the 24-hour time of collection (for example: 0954 
is 9:54 am., and 1629 is 4:29 p.m.). 

Medium -Water, soil, sediment, sludge, waste, etc. 

‘Sample Type - Grab or composite. 

Preservation - Type and quantity of preservation added. 

Analysis - VOA, SVOAs, PCBs, pesticides, metals, cyanide, other. 

Sampled By - Printed name of the sampler. 

Remarks - Any pertinent additional information. 
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Using only the work assignment number of the sample label maintains the anonymity of sites. 
This may be necessary, even to the extent of preventing the laboratory performing the 
analysis from knowing the identity of the site (e.g., if the laboratory is part of an organization 
that has performed previous work on the site). 

1.2 Chain-of-Custody Procedures 

After collection, separation, identification, and preservation, the sample is maintained under 
chain-of-custody procedures until it is in the custody of the analytical laboratory and has been 
stored or disposed. 

1.2.1 Field Custody Procedures 

l Samples are collected as described in the site Sampling and Analysis Plan and 
Appendices. Care must be taken to record precisely the sample location and to ensure 
that the sample number on the label matches the Chain-of-Custody Record exactly. 

l The person undertaking the actual sampling in the field is responsible for the care and 
custody of the samples collected until they are properly transferred or dispatched. 

l When photographs are taken of the sampling as part of the documentation procedure, 
the name of the photographer, date, time, site location, and site description are entered 
sequentially in the site logbook as photos are taken. Once developed, the photographic 
prints shall be serially numbered, corresponding to the logbook descriptions; 
photographs will be stored in the project files. It is good practice to identify sample 
locations in photographs by including an easily read sign with the appropriate 
sample/location number. 

l Sample labels shall be completed for each sample, using waterproof ink unless 
prohibited by weather conditions, e.g., a logbook notation would explain that a pencil 
was used to fill out the sample label if the pen would not function in freezing weather. 

1.2.2 Transfer of Custody and Shipment 

Samples are accompanied by a Chain-of-Custody Record Form. When transferring the 
possession of samples, the individual(s) relinquishing and receiving will sign, date, and note 
the time on the Record. This Record documents sample custody transfer from the sampler, 
often through another person, to the analyst in the laboratory. The Chain-of-Custody Record is 
filled out as given below. 

l Enter header information (CT0 number, samplers, and project name). 

l Enter sample specific information (sample number, media, sample analysis required 
. and analytical method grab or composite, number and type of sample containers, and 

date/time sample was collected). 

l Sign, date, and enter the time under “Relinquished by” entry. 

l Have the person receiving the sample sign the ‘Received by” entry. If shipping 
samples by a common carrier, print the carrier to be used in this space (i.e., Federal 
Express). 
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l If a carrier is used, enter the airbill number under ‘Remarks,” in the bottom right 
corner; 

l Place the original (top, signed copy) of the Chain-of-Custody Record Form in a plastic 
zipper-type bag or other appropriate sample shipping package. Retain the copy with 
field records. 

l Sign and date the custody seal, a l- by 3-inch white paper label with black lettering 
and an adhesive backing. The custody seal is part of the chain-of-custody process and is 
used to prevent tampering with samples after they have been collected in the field. 
Custody seals shall be provided by the analytical laboratory. 

l Place the seal across the shipping container opening so that it would be broken if the 
container was to be opened. 

l Complete other carrier-required shipping papers. 

The custody record is completed using waterproof ink. Any corrections are made by drawing a 
line through and initialing and dating the change, then entering the correct information. 
Erasures are not permitted. 

Common carriers will usually not accept responsibility for handling Chain-of-Custody Record 
Forms; this necessitates packing the record in the shipping container (enclosed with other 
documentation in a plastic zipper-type bag). As long as custody forms are sealed inside the 
shipping container and the custody seals are intact, commercial carriers are not required to 
sign the custody form. 

The laboratory representative who accepts the incoming sample shipment signs and dates the 
Chain-of-Custody Record, completing the sample transfer process. It is then the laboratory’s 
responsibility to maintain internal logbooks and custody records throughout sample 
preparation and analysis. 
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Appendix M 
Field Logbook 



1.0 PROCEDURES 

The following sections discuss some of the information which must be recorded in the field 
logbook. In general, a record of all events and activities, as well as other potentially important 
information shall be recorded by each member of the field team. 

1.1 Cover 

The inside cover or title page of each field logbook shall contain the following information: 

l Contract Task Order Number 
l Project name and location 
l Name of Field Team Leader 
l Baker’s address and telephone number 
l Start date 
l If several logbooks are required, a sequential field logbook number 

It is good practice to list important phone numbers and points of contact here. 

1.2 Daily Entries 

Daily entries into the logbook may contain a variety of information. At the beginning of each 
day the following information must be recorded by each team member. 

l Date 
0 Start time 
a Weather 
l All field personnel present 
l All visitors present 
l Other pertinent information (i.e., planned activities, schedule changes, expected 

visitors, and equipment changes) 

During the day, an ongoing record of all site activities should be written in the logbook. The 
master logbook kept by the field team leader need not duplicate that recorded in other field 
logbooks, but should summarize the information in other books and, where appropriate, 
reference the page numbers of other logbooks where detailed information pertaining to a 
subject may be found. 

Some specific information which must be recorded in the logbook includes: 

l - 

0 

0 

0 

Equipment used, equipment numbers, calibration, field servicing 
Field measurements 
Sample numbers, media, bottle size, preservatives, collection methods, and time 
Test boring and monitoring well construction information, including boring/well 
number and location 
Sketches for each sample location including appropriate measurements if required. 
Photograph log 
Drum log 
Other pertinent information 

All entries should be made in indelible ink; all pages numbered consecutively; and all pages 
must be signed or initialed and dated by the responsible field personnel completing the log. No 
erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a 
single line, initialed, and dated. 
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1.3 Photographs 

If photographs are permitted at a site, the record shall be maintained in the field logbook. 
When movies, slides or photographs are taken of any site location, they are numbered or cross- 
referenced to correspond to logbook entries. The name of the photographer, date, time, site 
location, site description, direction of view and weather conditions are entered in the logbook 
as the photographs are taken. Special lenses, film, or other image-enhancement techniques 
also must be noted in the field logbook. Once processed, photographs shall be serially 
numbered and labeled corresponding to the field logbook entries. Note that it may not be 
permitted to take photographs at all Activities; permission must be obtained from the 
LANTDIV EIC and the Activity responsible individual. 
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1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) has been developed for the field investigation of 
the following sites at Marine Corps Base, Camp Lejeune, North Carolina: 

l Site A - MCAS Officers’ Housing 
l Site 12 - EOD Disposal Area 
l Site 68 - Rifle Range Dump 
l Site 75 - MCAS Basketball Court Site 
l Site 76 - MCAS Curtis Road 
l Site 84 - Building 45 Area 
l Site 85 - Camp Johnson Battery Dump 

The preparation of this QAPP, and other related project plans, is being performed under the 
Navy CLEAN Contract No. N62470-89-D-4814, Contract Task Order 0193. Baker 
Environmental, Inc., is the prime contractor for the implementation of this project. 

This QAPP addresses the quality assurance and quality control steps and procedures that will 
be administered for the sample collection and analysis for this Site Inspection (SD. Detailed 
information regarding sample handling and analytical methods are provided in Sections 6.0 
and 9.0, respectively. Sample collection procedures are provided in the Field Sampling and 
Analysis Plan @SAP). 



2.0 SCOPE OF QUALITY ASSURANCE PROJECT PLAN 

This Quality Assurance Project Plan (QAPP) addresses sample collection and analysis to be 
conducted for the field investigation of Sites A, 12, 68, 75, 76, 84, and 85 of Camp Lejeune, 
North Carolina. The QAPP has been developed for the Department of Navy (DON) in 
accordance with U. S. Environmental Protection Agency (USEPA) guidelines. Contractors 
will follow QA/QC practices and procedures, including chain-of-custody procedures, while 
conducting all sample collection and analysis activities. 

In order to provide adequate QA/QC, this investigation will require: 

1. The use of a NEESA-certified analytical laboratories; 

2. The use of accepted analytical methods for the samples discussed in the FSAP. 
Analysis of samples for hazardous constituents parameters will be performed using 
the following documents: 

0 “Statement of Work for Organic Analysis,” USEPA, OLM01.8, August 1991 

0 “Statement of Work for Inorganic Analysis,” USEPA, ILMO3.0, March 1990 

l ‘Methods for Chemical Analysis of Water and Waste,” USEPA, 1979, Revised 
March 1983 

l “Environmental Protection Agency Regulations on Test Procedures for Analysis of 
Pollutants,” USEPA, 40 CFR 136 

l “Test Methods for Evaluating Solid Waste,” USEPA, November 1986,3rd Edition 

0 “Hazardous Waste Management System; Identification and Listing of Hazardous 
Waste; Toxicity Characteristics Revisions; Final Rule,” USEPA, 52 FR 26886 

3. The conducting of field audit(s) during initial sampling activities to verify that 
sampling is being performed according to the Plan. 

The structure of this QAPP and the QA elements addressed are: 

Title Page 
Table of Contents 
Introduction 
QAPP Scope 
Project Description 
Project Organization 
QA Objectives for Data Measurement 
Sampling Procedures 
Sample and Document Custody 
Calibration Procedures and Frequency 
Analytical Procedures 
Data Reduction,Validation, and Reporting 
Internal QC Checks 
Performance and System Audits 
Preventive Maintenance 
Data Measurement Assessment Procedures 
Corrective Action 
QA Reports to Management 
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3.0 PROJECT DESCRIPTION 

An introduction to the field investigation of Sites A, 12, 68, 75,76, 84, and 85 describing the 
project objectives and scope are given in Sections 4.0 and 5.0 of the SI Work Plan. These 
sections discuss the objectives of the SI, and the various field sampling and analytical 
programs. A detailed description of the field investigations, including sample location and 
designation and sampling procedures and frequency, is presented in Sections 3.0, 4.0, and 5.0 
of the FSAP. 
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4.0 PROJECT ORGANIZATION 

Technical performance of the investigation of Sites A, 12, 68, 75, 76, 84, and 85 at Camp 
Lejeune and key personnel responsible for quality assurance throughout its duration are 
described in Section 5.0 of the SI Work Plan. The contractor will utilize subcontractors to 
perform laboratory analysis, data validation, drilling and monitoring well installation, 
ordnance clearance (if required), geophysical investigation, and surveying. Specific 
subcontractors have not yet been identified. Figure 4-1 shows the project organization, lines of 
authority, and support personnel/organizations. 
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5.0 QUALITY ASSURANCE OBJECTIVES FOR DATA MEASUREMENT 

The purpose of a QA Program is to establish policies for the implementation of regulatory 
requirements and to provide an internal means for control and review so that the work 
performed is of the highest professional standards. 

5.1 Project Quality Assurance Objectives 

The following is a list of QA objectives which will be implemented at Camp Lejeune Sites A, 
12,68,75,76,84, and 85. 

l Obtain scientific data of a quality sufficient to meet scientific and legal scrutiny. 

l Gather/develop data in accordance with procedures appropriate for its intended use. 

l Ensure that data is of acceptable precision, accuracy, completeness, 
representativeness, and comparability as required by the project. 

The fundamental mechanisms that will be employed to achieve these quality goals can be 
categorized as prevention, assessment and correction where: 

l Prevention of errors through planning, documented instructions and procedures, and 
careful selection and training of skilled, qualified personnel. 

l Assessment of all quality assurance sampling reports furnished by the contract 
laboratory. 

l Assessment of data through data validation, and of procedures through laboratory and 
field audits. 

l Correction for prevention of reoccurrence of conditions adverse to quality. 

This QAPP, prepared in direct response to these goals, describes the QA Program to be 
implemented and the quality control (QC) procedures to be followed by field and laboratory 
personnel during the course of the project. 

This QAPP presents the project organization and specifies or references technical procedures, 
documentation requirements, sample custody requirements, audit, and corrective action 
provisions to be applied to provide confidence that all activities meet the intent of the QA 
program. This QAPP has been prepared in accordance with USEPA guidance as presented in 
“Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans,” 
QAMS-005180. 

The procedures contained or referred to herein have been taken from: 

l “Statement of Work for Organic Analysis,” USEPA , OLMO1.8, August 1991 

l “Statement of Work for Inorganic Analysis,” USEPA , ILMO3.0, March 1990 

0 “Methods for Chemical Analysis of Water and Waste,” USEPA, 1979, Revised March 
1983 

0 ‘Environmental Protection Agency Regulations on Test Procedures for Analysis of 
Pollutants,” USEPA, 40 CFR 136 
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l “Test Methods for Evaluating Solid Waste,” USEPA SW846, November 1986, 3rd 
Edition 

0 “Hazardous Waste Management System; Identification and Listing of Hazardous 
Waste; Toxicity Characteristics Revisions; Final Rule,” USEPA, 52 FR 26886 

0 ‘Interim Guidelines and Specifications for Preparing Quality Assurance Project 
Plans,” USEPA, (QAMS 005/80>. 

5.2 Data Quality Obiectives 

Data quality objectives (DQOs) are qualitative or quantitative statements developed by the 
data users to specify the quality of data needed from a particular data collection activity to 
support a specific decision. The DQOs are expressed in terms of precision, accuracy, 
representativeness, completeness, and comparability. Definitions for these terms, as well as 
for the more general term uncertainty, are given in Table 5-1. 

The Project Manager, in conjunction with the Navy Environmental Technical Representative 
(NTR), is responsible for defining the DQOs. The intended use of the data, analytical 
measurements, and the availability of resources are integral in development of DQOs. D&OS 
define the level of uncertainty in the data that is acceptable for each specific activity during 
the investigation. This uncertainty includes both field sampling error and analytical 
instrument error. Ideally, zero uncertainty is the goal; however, the variables associated with 
sampling and analysis contribute to a degree of uncertainty in any data generated. It is an 
overall program objective to keep the total uncertainty within an acceptable range, so as not to 
hinder the intended use of the data. To achieve this objective, specific data quality 
requirements such as detection limits, criteria for accuracy and precision, sample 
representativeness, data comparability, and data completeness have been specified. 

The data collected will be used: 

l To evaluate the presence or absence of contamination resulting from previous disposal 
activities. 

l To assess potential contaminant migration and exposure pathways. 

l To monitor health and safety conditions during field activities. 

l To identify releases or suspected releases of hazardous waste and/or constituents. 

l To screen from further investigation those areas which do not pose a threat to human 
health or environment. 

All samples for characterizing the site or qualitatively assessing human health and 
environmental risks will be analyzed and reported by the laboratory as Level IV data (NEESA 
Level D). Field parameters including temperature (aqueous only) and specific conductance 
will be Level I (NElESA Level A) data quality. 
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TABLE 5-l 

DEFINITIONS OF DATA QUALITY INDICATORS 

PRECISION - A measure of mutual agreement among individual measurements of 
the same property, usually under prescribed similar conditions. Precision is 
expressed in terms of the standard deviation. Comparison of replicate values is best 
expressed as the relative percent difference (RPD). Various measures of precision 
exist depending upon the “prescribed similar conditions”. 

ACCURACY - The degree of agreement of a measurement (or an average of replicate 
measurements), X, with an accepted reference or true value, T, expressed as the 
difference between the two values, X-T. Accuracy is a measure of the bias in a 
system. 

REPRESENTA’IWENESS - Expresses the degree to which data accurately and 
precisely represent a characteristic of a population, parameter variations at a 
sampling point, a process condition, or an environmental concern. 

COMPLETENESS - A measure of the amount of the valid data obtained from the 
measurement system compared to the amount that was expected under “normal” 
conditions. 

COMPARABILITY - Expresses the confidence with which one data set can be 
compared with another. 

UNCERTAINTY - The likelihood of all types of errors associated with a particular 
decision. 
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6.0 SAMPLE AND DOCUMENT CUSTODY PROCEDURES 

Descriptions of the procedures to be used for sampling the groundwater, surface water, 
sediment and soil at the site are provided in the FSAP. The number of samples, sampling 
locations, and sampling rationale by media also are presented in Section 5.0 of the FSAP. 

Sample custody procedures outlined in this section have been developed from “User’s Guide to 
the Contract Laboratory Program,” December 1988, OSWER Directive No. 9240.0-01. These 
procedures are in accordance with “EPA NEIC Policies and Procedure Manual,” May 1978, 
revised November 1984, EPA 330-78-001-R and ‘%&rim Guidelines and Specifications for 
Preparing Quality Assurance Project Plans,” December 1980, QAMS-005/80. 

The purpose of this section is to outline the sample handling and sample documentation 
procedures to be used during implementation of the FSAP. The objective of the sample 
handling procedures is to deliver representative samples to the laboratories for analysis. The 
objectives of the sample documentation procedures are to: (1) ensure complete analysis of the 
requested parameters within the required turnaround times; and (2) document the sample 
from the point of collection to the final data report. 

6.1 Sampling Handling 

New polyethylene or glass bottles containing the proper preservatives will be provided by the 
laboratory for sample collection. In addition to the chemical preservatives, samples will be 
stored on ice at 4°C in a waterproof metal or sturdy plastic cooler, if required (see Tables 6-1 
through 6-2 for summaries of containers, preservation, and holding times for water and solids, 
respectively). 

6.2 Chain-of-Custody Procedures 

A sample is considered to be in an individual’s possession if: 

0 It is in the sampler’s possession or it is in the sampler’s view after being in his or 
her possession. 

l It was in the sampler’s possession and then locked or sealed to prevent 
tampering. 

a It is in a secure area. 

Five kinds of documentation will be used in tracking and shipping the analytical samples: 

0 Field log book 
0 Sample labels 
0 Chain-of-Custody (COC) records 
l Cuatody seals 
0 Commercial carrier airbills 

At a minimum, the label for each sample bottle will contain the following information: 

l Site name 
l Sample number 
l Date and time of collection 
0 Sample type (grab or composite) 
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TABLE 6-1 

SUMMARY OF CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR AQUEOUS SAMPLES 

Parameter Container Preservation Holding Time 

TCL Volatiles Two 40-ml vials with teflon Cool, 4°C 14days 
septum caps HCl pH <2 (7 days if unpreserved) 

TCL Semivolatiles l-liter amber glass bottle with Cool, 4°C 7 days to extraction; 
teflon caps 40 days from extraction to analysis 

TCL Pesticides/PCBs l-liter amber glass bottle with Cool, 4°C 7 days to extraction; 
teflon caps 40 days after extraction for analysis 

TAL Metals l-500 ml polyethylene bottle HN03 pH < 2 6 months; 
Mercury 28 days 

BTEX Two 40-ml vials with teflon Cool, 4°C 14 days 
septum caps HClpH <2 (7 days if unpreserved) 

CSM l-liter amber glass bottle with Cool, 4°C 7 days to extraction; 
teflon caps 40 days after extraction for analysis 

TCL - Target Contaminant List 
TAL - Target Analyte List 
BTEX - Benzene, Toluene, Ethylbenzene, Total Xylenes 
CSM - Chemical Surety Materials (acetophenone, hydroxyacetophenone, chloropicrin) 
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from the point of collection to the final data report. 

6.1 Sampling Handling 

stored on ice at 4°C in a 

respectively). 

6.2 Chain-of-Custody Procedures 
/ 

A sample is considered to be in an l’s possession if: 

0 It is in the sampler’s pos ssion or it is in the sampler’s view after being in his or 
her possession. 

0 It was in the sa pler’s possession and then locked or sealed to prevent 
tampering. 

P 

0 It is in a secur 
i 

ea. 

will be used in tracking and shipping the analytical samples: 

At a minim 

0 
0 7 

, the label for each sample bottle will contain the following information: 

Site name 
Sample number 

0 Date and time of collection 
0 Sample type (grab or composite) 
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TABLE 6-1 

Parameter 

TCL Volatiles 

TCL Semivolatiles 

TCL Pesticides/PCBs 

TALMetals 

BTl3X 

CSM 

\ 
Container 

l-liter amber glass~ba 
teflon caps 

l-500 ml polyethylene bottle 

Two 40-ml vials with teflon 
septum caps 

l-liter amber glass bottle with 
teflon caps 

Preservation 

Cool, 4°C 
HClpH <2 

Cool, 4°C 

Cool, 4°C 

‘Rw, O3pH<2 

Holding Time 

14 days 
(7 days if unpreserved) 

7 days to extraction; 
40 days from extraction to analysis 

7 days to extraction; 
40 days after extraction for analysis 

6 months; 
Mercury 28 days 

14 days 
(7 days if unpreserved) 

7 days to extraction; 
s after extraction for analysis 

TCL - Target Contaminant List 
TAL - Target Analyte List 
BTEX - Benzene, Toluene, Ethylbenzene, Total Xylenes 
CSM - Chemical Surety Materials 

c ’ 



TABLE 6.2 

SUMMARY OF CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR SOLID SAMPLES 

TCL - Target Contaminant List 
TAL - Target Analyte List 
TCLP - Toxicity Characteristic Leaching Procedure 
CSM - Chemical Surety Materials 
BTEX - Benzene, Toluene, Ethylbenzene, Total Xylenes 
TPH - Total Petroleum Hydrocarbons 



0 Matrix 
b Sampler’s initials I 

The sample information, as well as the analysis to be performed on the sample, will be entered 
in the field log book for each sampling point. Additionally, the following items 

Dates and times of entry 
Names of field personnel on site 
Names of visitors on site 
Field conditions 
Description of activities 
Sampling remarks and observations 
QA/QC samples collected 
List of photographs taken 
Sketch of site conditions 

el from the time of sampling until 

The sample custody is documented using Chain-of- ustody (CO0 records. Field personnel 
will complete a COC record, in waterproof ink, to ccompany each cooler forwarded from the 
site to the laboratory. Chemical reagents used to reserve the samples will be recorded on the 

i 

COC record. Any errors on the COC records . 1 not be erased; instead, a line will be drawn 
through the error and initialed by the person ompleting the form. The original copy will be 
placed in a sealable plastic bag and put ins’ e the appropriate cooler, secured to the cooler’s 
lid. 

If the sample cooler is to be shipped b mmercial air carrier, the cooler must be secured with 
custody seals so that the seals w broken if the cooler was opened. The commercial 
carrier is not required to sign the record as long as the custody seals remain intact and 
the COC record stays in the cool The only other documentation required is the completed 
airbill. 

If the sample shipment is h delivered to the laboratory by field personnel or retrieved by 
laboratory personnel a te, then the custody seals are not necessary. The laboratory 
sample custodian, or h esignee accepting the sample shipment, whether it is from the 
air carrier or the field onnel, signs and dates the COC record upon sample receipt. The 
original COC reco be returned along with the final data report. The laboratory will be 

books and records that provide a custody record 

-of-Custody Procedures 

eipt the steps below will be performed. 

amples will be received and unpacked in the laboratory where the staff checks 
for bottle integrity (loose caps, broken bottles, etc.). 

Samples will be verified with incoming paperwork (packing slip, etc.) by type of 
bottle and stabilizer. The paperwork must be either signed or initialed. 

0 Information concerning the sample (from the sampling record, Chain-of-Custody, 
and observation) will be recorded along with parameters to be analyzed, date of 
sampling, and date the sample is received in the laboratory. 
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TABLE 6-2 

SUMMARY OF CONTAINERS, PRESERVATION, AND HOLDING TIMES FOR SOLID SAMPLES 

Parameter Container Preservation Holding Time 

TCL Volatiles One 4-ounce wide-mouth glass jars Cool, 4°C 10 days 

TCL Semivolatiles One &ounce wide-mouth glass jar Cool, 4°C 7 days to extraction; 
40 days from extraction to analysis 

TCL Pesticide&CBS One 8ounce wide-mouth glass jar Cool, 4°C 7 days to extraction; 
40 days after extraction for analysis 

TAL Metals One &ounce wide-mouth glass jar Cool, 4°C 6 months; 
Mercury, 28 days 

TCLP Metals Two 8-ounce wide-mouth glass jar Cool, 4°C 14 days 

Corrosivity One 4-ounce wide-mouth glass jar Cool, 4°C 10 days 

CSM One 8-ounce wide-mouth glass jar Cool, 4°C 7 days to extraction; 
40 days from extraction to analysis 

BTEX One 4-ounce wide-mouth glass jar Cool, 4°C 10 days 

TPH One 4-ounce wide-mouth glass jar Cool, 4°C 28 days 

TCL - Target Contaminant List 
TAL - Target Analyte List 
TCLP - Toxicity Characteristic Leaching Procedure 
CSM - Chemical Surety Materials (acetophenone, hydroxyacetophenone, chloropicrin) 
BTEX - Benzene, Toluene, Ethylbenzene, Total.Xylenes 
TPH - Total Petroleum Hydrocarbons 



0 Matrix 
l Sampler’s initials 

The sample information, as well as the analysis to be performed on the sample, will be entered 
in the field log book for each sampling point. Additionally, the following items will be entered: 

Dates and times of entry 
Names of field personnel on site 
Names of visitors on site 
Field conditions 
Description of activities 
Sampling remarks and observations 
QA/QC samples collected 
List of photographs taken 
Sketch of siteconditions 

Custody of the samples will be maintained by field personnel from the time of sampling until 
the time they are forwarded to the analytical laboratory. 

The sample custody is documented using Chain-of-Custody (COC) records. Field personnel 
will complete a COC record, in waterproof ink, to accompany each cooler forwarded from the 
site to the laboratory. Chemical reagents used to preserve the samples will be recorded on the 
COC record. Any errors on the COC records will not be erased; instead, a line will be drawn 
through the error and initialed by the person completing the form. The original copy will be 
placed in a sealable plastic bag and put inside the appropriate cooler, secured to the cooler’s 
lid. 

If the sample cooler is to be shipped by commercial air carrier, the cooler must be secured with 
custody seals so that the seals would be broken if the cooler was opened. The commercial 
carrier is not required to sign the COC record as long as the custody seals remain intact and 
the COC record stays in the cooler. The only other documentation required is the completed 
airbill. 

If the sample shipment is hand delivered to the laboratory by field personnel or retrieved by 
laboratory personnel at the site, then the custody seals are not necessary. The laboratory 
sample custodian, or his/her designee accepting the sample shipment, whether it is from the 
air carrier or the field personnel, signs and dates the COC record upon sample receipt. The 
original COC record will be returned along with the final data report. The laboratory will be 
responsible for maintaining internal log books and records that provide a custody record 
during sample preparation and analysis. 

Laboratory Chain-of-Custody Procedures 

Upon sample receipt the steps below will be performed. 

0 Samples will be received and unpacked in the laboratory where the staff checks 
for bottle integrity (loose caps, broken bottles, etc.). 

0 Samples will be verified with incoming paperwork (packing slip, etc.) by type of 
bottle and stabilizer. The paperwork must be either signed or initialed. 

0 Information concerning the sample (from the sampling record, Chain-of-Custody, 
and observation) will be recorded along with parameters to be analyzed, date of 4 
sampling, and date the sample is received in the laboratory. 
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0 Samples will be placed in an appropriate secured storage area until analysis. 

0 When analysis is complete, samples will be stored for a 30-day period unless 
otherwise specified. 

If collected samples arrive without Chain-of-Custody or incorrect Chain-of-Custody records, 
the following steps will be taken: 

0 The laboratory will prepare a nonconformance form stating the problem. 

0 The site supervisor and Project Manager will be notified. 

0 If the missing information cannot be provided by the field staff, the samples 
affected will not be analyzed. 

Primary considerations for sample storage are: 

0 Secured storage. 

0 Maintain prescribed temperature, if required, which is typically four degrees 
Celsius. 

0 Extract and/or analyze samples within the prescribed holding time for the 
parameters of interest. 

6.3 Document Custody Procedures 

Project records are necessary to support the validity of the work and to furnish documentary 
evidence of quality. The evidentiary value of data is dependent upon the proper maintenance 
and retrieval of quality assurance records. Therefore, procedures will be established to assure 
that all documents attesting to the validity of work can be accounted for when the work is 
completed. 

Records must be legible, filled out completely, and adequately identified as to the item or 
activity involved. Records will be considered valid only if initialed, signed, or otherwise 
authenticated and dated by authorized personnel. These records may either be originals or 
reproduced copies. Records submitted to the files, with the exception of correspondence, will 
be bound, placed in folders or binders, or otherwise secured for filing. 

Following receipt of information from external sources, completion of analyses, and issuance 
of reports or other transmittals, associated records will be submitted to the proper file. In 
addition, transmitted records must be adequately protected from damage and loss during 
transfer (e-g, hand carrying or making copies prior to shipment). 

The following documents will be transferred to the proper files during the course of the project: 
calculations and checkprints; reports and other data transmittals; copies of proposals, 
purchase orders for project services, and contracts; correspondence including incoming and 
outgoing letters, memoranda, and telephone records; and reference material. 

All individuals on the project staff will be responsible for reporting obsolete or superseded 
project-related information to the Project Manager. In turn, the Project Manager will notify 
the project and laboratory staffs of the resulting status change in project documents, such as 
drawings and project procedures. 
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In general, outdated drawings and othkr documents will be marked “void.” However, the 
Project Manager may request the copies be destroyed. One copy of void documents is 
maintained in the project files with the reasons, and date of voiding clearly indicated. 

Documents will be marked “preliminary” to denote calculations and other material which 
have not been formally checked, or based on information which has not been checked, or do not 
contribute to final project information. 
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7.0 CALIBRATION PROCEDURES AND FREQUENCY 

The following section describes calibration procedures and frequency. 

7.1 Field Instruments 

Two field instruments will be used for health and safety monitoring: the OzlLEL meter and 
the HNu System portable photoionizer. These instruments will be calibrated on site daily 
according to the manufacturer’s instructions in addition to the factory calibration it will 
receive prior to the start of site sampling. The calibration standards will be recorded in the 
field log book. 

A pH meter and a conductivity meter will be used to analyze groundwater and surface water 
samples. Procedures from “Test Methods for Evaluating Solid Waste,” USEPA, SW846, 
November 1986,3rd Edition will be used to calibrate these meters. Specific procedures for the 
calibration of water quality instruments are presented in the FSAP. 

7.2 Laboratory Instruments 

The laboratory’s procedures for calibration and related quality control measures will be 
conducted according to the protocols presented in the following documents: 

0 “Statement of Work for Organic Analysis,” USEPA, OLM01.8, August 1991 

a “Statement of Work for Inorganic Analysis,” USEPA, ILMOZ.0, March 1990 

l ‘methods for Organic Chemical Analysis of Municipal and Industrial Wastewater,” 
USEPA, July 1982 

l “Methods for Chemical Analysis of Water and Waste,” USEPA, 1979, Revised March 
1983 

l “‘Environmental Protection Agency Regulations on Test Procedures for Analysis of 
Pollutants,” USEPA, 40 CFR 136 

0 ‘Test Methods for Evaluating Solid Waste,” USEPA SW848, November 1986, 3rd 
Edition 

0 “Hazardous Waste Management System; Identification and Listing of Hazardous 
Waste; Toxicity Characteristics Revisions; Final Rule,” USEPA, 52 FR 26886 

Formal calibration procedures will be established to ensure that instrumentation and 
equipment used for sample analysis are accurately calibrated and properly functioning. These 
procedures will apply to all instruments and equipment quantities. All calibrations will be 
performed by laboratory personnel or external agencies using standard reference materials. 

All calibrations will be recorded on in-house calibration forms or instrument vendor forms or 
in dedicated bound notebooks. The following data will be recorded for all calibrations: the 
date, target readings, actual readings, instrument identification number, and the analyst’s 
initials. Other data may be recorded depending upon the calibration performed. 

Only properly calibrated and operating equipment and instrumentation will be used. 
Equipment and instrumentation not meeting the specified calibration criteria will be 
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segregated from active equipment whenever possible. Such equipment will be repaired and 
recalibrated before reuse. 

All equipment will be uniquely identified, either by serial number or internal calibration 
number, to allow traceability between equipment and calibration records. Recognized 
procedures (ASTM, USEPA, or manufacturer’s procedures) will be used for calibration 
whenever available. 

7.2.1 Method Calibration 

Method calibration will be performed as part of the laboratory analytical procedure 
(calibration curves, tuning). Calibration curves will be prepared using five standards in 
graduated amounts across the appropriate range of analysis. New calibration curves will be 
prepared whenever new reagents or standards are prepared or yearly, whichever is more 
frequent. 

7.2.2 GUMS System Calibration Procedure 

This section outlines the requirements for the calibration of GC/MS systems for the 
determination of organic compounds. The following operations will be performed in support of 
these requirements: 

l Documentation of GC/MS mass calibration and abundance pattern 
l Documentation of GWMS response factor stability 
l Internal standard response and retention time monitoring 

Tuning and Mass Calibration 

It will be necessary to establish that a given GC/MS system meets the standard mass spectral 
abundance criteria prior to initiating data collection. This will be accomplished through the 
analysis of p-bromofluorobenzene (BFB) for volatile compounds or decafluorotri- 
phenylphosphine (DIWPP) for semivolatile compounds. The BFB or DFTPP criteria must be 
met before any blanks, standards, or samples are analyzed. 

A GC/MS system used for organic compound analysis will be tuned to meet the criteria 
specified for BFB analysis (volatile compounds) or DFTPP (semivolatile compounds) for an 
injection of 50 nanograms (ng) of BFB or DFTPP. The analysis must be performed separately 
from standard or blank analysis. These criteria will be demonstrated every 12 hours of 
operation. Professional judgment must be used to determine whether background subtraction 
is required to eliminate column bleed or instrument background (i.e., noise). Calibration 
documentation will be in the form of a bar graph spectrum and a mass listing. 

GC/MS System Calibration 

After tuning criteria have been met and prior to sample analysis, the GC/MS system is 
initially calibrated at five concentrations utilizing the compounds to be analyzed to determine 
the linearity of response. Internal and surrogate standards will be used with each calibration 
standard. Standards will be analyzed under the same conditions as the samples. 

l Relative Response Factor (RRF) Calculation - The USEPA specifies the internal 
standard to be used on a compound-by-compound basis for quantification. The relative 
response factor (RRF) will be calculated for each compound at each concentration 
level. -9 
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l Continuing Calibration - A calibration check standard containing all semivolatile or 
volatile compounds and surrogates will be run every 12 hours of analysis. A system 
performance check will also be performed. The criteria will be the same as for the 
initial calibration system performance check. A calibration check will also be 
performed. The percent difference will be determined’ for each Calibration Check 
Compound (CCC). 

The percent Difference for each CCC must be less than or equal to 25.0 percent. The system 
performance check and calibration check criteria must be met before sample analysis can be 
performed. The continuing calibration will be recorded on the continuing calibration forms. 

7.2.3 GC System Calibration Procedure for Pesticides/PCBs 

This section outlines the requirements for the calibration of Gc systems for the determination 
of pesticides/PCBs. The following operations are performed in support of these requirements: 

Three types of analyses will be used to verify the calibration and evaluate instrument 
performance. The analyses of instrument blanks, Performance Evaluation mixtures (PEMs), 
and the mid-point concentration of the the individual standard mixtures A and B constitute 
the continuing calibration. 

For pesticide/PCB analysis it is necessary to establish resolution criteria by performing a 
Resolution Check Mixture where the depth of the valley of two adjacent peaks must be greater 
than or equal to 60.0 percent of the height of the shorter peak. 

The breakdown,of DDT and Endrin in both of the PEMs must be less than 20.0 percent and the 
combined breakdown of DDT and Endrin must be less than 30.0 percent. All peaks in both the 
Performance Evaluation Mixtures must be 100 percent resolved on both columns. 

The absolute retention times of each of the single component pesticides and surrogates in both 
of the PEMs must be within the retention time windows determined from the three point 
initial calibration. 

The relative percent difference of the calculated amount and the true amount for each of the 
single component pesticides and surrogates in both of the PEMs must be less than or 
equivalent to 25.0 percent. 

At least one chromatogram between any two adjacent peaks in the midpoint concentrations of 
Individual Standard Mixtures A and B in the initial calibration must be greater than or equal 
to 90.0 percent. 

7.2.4 System Calibration Procedure for GC Purgable Aromatics 

The system must be calibrated daily by external calibration. A minimum of three 
concentration levels, of each parameter, is used to prepare a calibration curve. The working 
calibration curve must be verified on each working day by the measurement of one or more 
calibration standards. If the response for any parameter varies from the predicted response by 
more than plus or minus ten percent, the test must be repeated using a fresh calibration 
standard. 

The laboratory must spike and analyze a minimum of ten percent of all samples to monitor 
continuing laboratory performance. 
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Prior to analysis, the system must be demonstrated to be free from contamination, under the 
conditions of the analysis, by running a laboratory reagent blank. 

The retention time window used to make the identification should be based upon 
measurements of actual retention time variations of standards over the course of the day. 

If the response peak exceeds the working range of the system, prepare a dilution of the sample 
with reagent water and reanalyze. 

7.2.5 System Calibration Procedure for Metals Analysis 

This section outlines the requirements for the calibration of atomic absorption (AA) and 
Inductively Coupled Plasma (ICP) systems for the determination of metals. The following will 
be performed in support of these requirements: 

l Documentation of standard response 
0 Correlation coefficient monitoring 

The AA system utilized for direct aspiration technique analysis will be initially calibrated 
with a calibration blank and five calibration standards. The standard concentrations will be 
determined as follows. One standard will be at a concentration near, but above, the MDL. The 
other concentrations will correspond to the expected range of concentrations found in the 
actual samples. This five-point calibration must be performed daily. 

The AA system utilized for graphite furnace technique analysis will be initially calibrated 
with a calibration blank and three calibration standards. The standard concentrations will be 
determined as follows. One standard will be at a concentration at the Contract Required 
Detection Limit (CRDL). The other concentrations will correspond to the expected range of * 

concentrations found in the actual samples. This three-point calibration must be performed 
daily. 

For AA systems, the calibration standards will be prepared fresh each time an analysis is to be 
performed and discarded after use. The standards contain the same reagents at the same 
concentrations as will result in the samples following preparation. 

The ICP system will be calibrated initially with a calibration blank and one calibration 
standard. This calibration must be performed daily. In addition, ICP systems must undergo 
quarterly linearity checks. 

Correlation Coefficient Calculation 

The data points of the blank and the five calibration standards will be utilized to calculate the 
slope, the intercept, and the correlation coefficient of the best fit line. An acceptable 
correlation coefficient must be achieved before sample analysis may begin. An acceptable 
correlation coefficient will be > 0.995 for AA analyses and >0.995 for ICP analysis. 

Calibration Verification 

The initial calibration curve will be verified on each working day by the measurement of one 
mid-range calibration standard. The calibration verification acceptance criterion will be as 
follows: 

l ICEPIGFAA - 90 to 110 percent of true value 
l Cold Vapor AA - 80 to 120 percent of true value 
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When measurements exceed the control limits, the analysis will be terminated, the problem 
corrected, the instrument recalibrated, and the calibration reverified. 

7.2.6 System Calibration Procedure for Inorganic Analyses 

This section outlines the requirements that will be used for calibration of calorimetric systems 
for analyses of inorganic parameters. The following will be performed in support of these 
requirements: 

l Documentation of standard response 
l Correlation coefficient monitoring 

The system will be initially calibrated with a blank and five calibration standards. Standard 
concentrations will be at a concentration near, but above, the MDL with additional 
concentrations corresponding to the expected range of concentrations found in actual samples. 
Standards contain the same reagents at the same concentrations as will be present in samples 
following preparation. 

Correlation Coefficient Calculation 

Data points of the blank and five calibration standards will be utilized to calculate slope, 
intercept, and correlation coeficient of a best fit line. An acceptable correlation coefficient 
must be achieved before sample analysis may begin. An acceptable correlation coefficient will 
be > 0.995 for all systems. 

Calibration Verification 

The initial calibration curve will be verified on each working day by the measurement of two 
calibration standards. One standard will be at a concentration near the low end of the 
calibration curve and one standard will be at the high end. The acceptance criteria for 
recovery of verification standards will be within 15 percent of the expected recovery for 
cyanide analyses and 10 percent of the expected recovery for other inorganic analyses. When 
measurements exceed control limits, analysis will be terminated, the problem will be 
corrected, the instrument will be recalibrated, and calibration will be reverified. 

7.2.7 Periodic Calibration 

Periodic calibration must be performed on equipment required in analyses but not routinely 
calibrated as part of the analytical methodology. Equipment that falls within this category 
includes ovens, refrigerators, and balances. The calibration will be recorded either on 
specified forms or in bound notebooks. Discussed below are the equipment, the calibration 
performed, and the frequency at which the calibration must be performed. 

l Balances will be calibrated weekly with class S weights. 

l The pH Meter meter will be calibrated daily with pH 4 and 7 buffer solutions and 
checked with pH 10 buffer solution. 

l The temperatures of the refrigerators will be recorded daily. 

l All liquid in glass thermometers will be calibrated annually with the N.B.S. certified 
thermometer. Dial thermometers will be calibrated quarterly. 
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l The N.B.S. Certified Thermometer will be checked annually at the ice point. 

The following equipment must maintain the following temperatures: 

l Sample Storage and Refrigerators - within 2 degrees of 4 degrees Celsius 
l Water Bath, Mercury -within 2 degrees of 95 degrees Celsius 
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8.0 ANALYTICAL PROCEDURES 

This next section discusses analytical procedures. 

8.1 Field Analysis 

The HNu PI-101, and 02/LEL meters will be used to analyze ambient air for health and safety 
monitoring, as well as to screen soil during the soil sampling. The HNu PI-101 detects total 
organic vapor. The 02/LEL meter detects explosive gases that may be present (i.e., methane). 
These instruments will be operated in accordance with the manufacturer’s instructions. 

The pH, temperature, and specific conductivity of aqueous samples also will be measured in 
the field. These analyses will be obtained in accordance with “Handbook for Sampling and 
Sample Preservation of Water and Wastewater,” September 1982, EPAl600/4-82-029. 

8.2 Laboratory Analysis 

The samples that will be collected during the investigation will be analyzed for constituents 
listed in Table 8-1. Parameters will be analyzed using USEPA methods as noted in Table S-1. 
Compounds and the corresponding method performance limits also are listed in Table 8-l 
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TABLE 8-l 

METHOD PERFORMANCE LIMITS 

Ethyl Benzene 5 5 
St.yrene 5 5 
Xylenes (total) 5 5 

(1) Contract Required Quantitation Limit 
(2) “Statement of Work for Organic Analysis,” USEPA Contract Laboratory 

Program, OLM01.8. 
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TABLE 8-l (Continued) 

METHOD PERFORMANCE LIMITS 

Soil/Sediment 

(1) Contract Required Quantitation Limit 
(2) “Statement of Work for Organic Analysis,” USEPA Contract Laboratory 

Program, OLM01.8. 
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TABLE 8-l (Continued) 

METHOD PERFORMANCE LIMITS 

Compound 

2,6-Dinitrotoluene 
3-Nitroaniline 

Water Soil/Sediment 
CRQL(1) CRQLtl) 

Q4iG) (w&9 

10 330 
50 1600 

Method 

CLPBOW 

(1) Contract Required Quantitation Limit 
(2) “Statement of Work for Organic Analysis,“USEPA Contract Laboratory 

Program, OLM01.8. 
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TABLE 8-l (Continued) 

METHOD PERFORMANCE LIMITS 

I 
! 
i 

1 

( 

I 
1 

1 

1 

1 

1 
1 

I 

1 

1 

(1) Contract Required Quantitation Limit, taken from “Statement of Work for 
Organic Analysis,” USEPA Contract Laboratory Program, OLM01.8. 
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TABLE 8-l (Continued) 

METHOD PERFORMANCE LIMITS 

Analyte 
Method CRDLQ) 

Number(l) (Pdu 
Method Description 

bletals 

1luminum 200 
200.7 Inductively Coupled Plasma 

1ntimony 60 
200.7 Inductively Coupled Plasma 
204.2 Atomic Absorption, Furnace Technique 

\rsenic 10 
200.7 Inductively Coupled Plasma 
206.2 Atomic Absorption, Furnace Technique 

Barium 200 
200.7 Inductively Coupled Plasma 

Beryllium 5 
200.7 Inductively Coupled Plasma 
210.2 Atomic Absorption, Furnace Technique 

Cadmium 5 
200.7 Inductively Coupled.Plasma 
213.2 Atomic Absorption, Furnace Technique 

Calcium 5000 
200.7 Inductively Coupled Plasma 
215.1 Atomic Absorption, Direct Aspiration 

Chromium 10 
200.7 Inductively Coupled Plasma 
218.2 Atomic Absorption, Furnace Technique 

Cobalt 50 
200.7 Inductively Coupled Plasma 

Copper 25 
200.7 Inductively Coupled Plasma 

Iron 100 
200.7 Inductively Coupled Plasma 

Lead 3 
200.7 Inductively Coupled Plasma 
239.2 Atomic Absorption, Furnace Technique 

(1) Methods taken from “Statement of Work for Inorganic Analysis,” USEPA Contract 
Laboratory Program, ILM03.0, March 1990. 

(2) Contract Required Detection Limit. 
(3) Extraction method for arsenic, lead, selenium, and thallium taken from USEPA 

Method 3020, “Test Methods for Evaluating Solid Waste,” USEPA, November 1986, 
3rd Edition. 

(4) Extraction method for all other metals taken from USEPA Method 3010, “Test 
Methods for Evaluating Solid Waste,” USEPA, November 1986,3rd Edition. 
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TABLE 8-l (Continued) 

METHOD PERFORMANCE LIMITS 

Analyte 
Method CRDL(2) 

Number(l) (MJ 
Method Description 

lagnesium 

langanese 

dercury 

Gckel 

‘otassium 

selenium 

silver 

Sodium 

Thallium 

Vanadium 

Zinc 

200.7 
242.1 

200.7 

245.1 
245.2 
245.5 

200.7 

200.7 
258.1 

200.7 
270.2 

200.7 
272.2 

200.7 
273.1 

200.7 
279.2 

200.7 

200.7 

5000 

15 

0.2 

40 

5000 

5 

10 

5000 

10 

50 

20 

Inductively Coupled Plasma 
Atomic Absorption, Direct Aspiration 

Inductively Coupled Plasma 

Water by manual cold vapor technique 
Water by automated cold vapor technique 
Soil/sediment by manual cold vapor technique 

Inductively Coupled Plasma 

Inductively Coupled Plasma 
Atomic Absorption, Direct Aspiration 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

Inductively Coupled Plasma 
Atomic Absorption, Direct Aspiration 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

Inductively Coupled Plasma 

Inductively Coupled Plasma 

(1) Methods taken from “Statement of Work for Inorganic Analysis,” USEPA Contract 
Laboratory Program, ILMO2.0, March 1990. 

(2) Contract Required Detection Limit. 
(3) Extraction method for arsenic, lead, selenium, and thallium taken from USEPA 

Method 3020, “Test Methods for Evaluating Solid Waste,” USEPA, November 1986, 
3rd Edition. 

(4) Extraction method for all other metals taken from USEPA Method 3010, “Test 
Methods for Evaluating Solid Waste,” USEPA, November 1986,3rd Edition. 
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TABLE S:l (Continued) 

METHOD PERFORMANCE LIMITS 

Analyte 
Soil 

PQL(i) Method 
(wk) 

I Cadmium 

I Silver 

Method Description 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

Inductively Coupled Plasma 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

I Mercury 
I o-oo2 I 7470 

Soil by manual cold vapor technique 
Soil by automated cold vapor technique 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

Inductively Coupled Plasma 
Atomic Absorption, Furnace Technique 

(1) Practical Quantitation Limit, taken from ‘Test Methods for Evaluating Solid 
Waste,“USEPA, November 1986. 

Note: These methods will be used to analyze the Toxicity Characteristic Leading 
Procedure (TCLP) extract. The extract will be prepared using Method 1311, 
described in “Hazardous Waste Management System; Identification and 
Listing of Hazardous Waste; Toxicity Characteristics Revisions; Final Rule,” 
USEPA, 52FR 26886. 
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TABLE 8-1 (Continued) 

METHOD PERFORMANCE LIMITS 

Compound 

BTEX 
Benzene 
Toluene 
Ethylbenzene 
Total Xylene 

Total Petroleum Hydrocarbon (TPH) N/A NIA 

Oil and Grease (O&G) 

RCRA 
Soil pH/C orrosivity 

Water Soil 
MDL(1) MDLQ) 

kdJ-J) WW 

0.2 
0.2 
0.2 
0.4 

N/A N/A 

N/A I N/A 

20 
20 
20 
40 

Method 
I 

EPA 602 (water); 
EPA 8020 (soil) 

(EPA 5030/3550) 

(1) Method Detection Limit taken from “Test Methods for Organic Chemical Analysis of 
Municipal and Industrial Wastewater.” 

(2) Method Detection Limit taken from “Test Methods for Evaluating Solid Waste,” SW-846, 
November 1986. 

NIA - Not Applicable 



TABLE 8-l (Continued) 

METHOD PERF’ORMANCE LIMITS 

Compound I Water 
PQL(1) 
WfGJ 

I Chemical Surety Compounds 

Acetophenone I 10 

I Hydroxyacetophenone I 50 

I Chloropicrin I 50 

Soil 
PQL(l) 
(Pf$w 

1000 SW-846 8270 

1000 

1oob 

Method 

SW-846 8270 

SW-846 8270 

(1) Practical Quantitation Limit taken from “Test Methods for Evaluating Solid Waste,” 
USEPA, November 1986. 

(2) Kinney and Sichon. “Direct Aqueous Flow Injection Tandem Mass Spectrometry of 
Organophosphates and Organoalcohols at Parts per Billion Detection Limits,” 38th ASMS 
Conference on Mass Spectrometry and Allied Topics, 1990. 
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9.0 DATA REDUCTION, VALIDATION AND REPORTING 

The following section presents data reduction, validation, and reporting procedures. 

9.1 Field Data Procedures 

Data validation practices as described by “Laboratory Data Validation Functional Guidelines 
for Evaluating Inorganic Analyses,” USEPA, June 1988, and “Laboratory Data Validation 
Functional Guidelines for Evaluating Organic Analyses - Draft,” USEPA, June 1991 will be 
followed to insure that raw data are not altered and that an audit trail is developed for those 
data which require reduction. The documentation of sample collection will include the use of 
bound field log books in which all information on sample collection will be entered in indelible 
ink. Appropriate information will be entered to reconstruct the sampling event, including site 
name (top of each page), sample identification, brief description of sample, date and time of 
collection, sampling methodology, field measurements and observations, and sampler’s 
initials (bottom of each page, and dated). 

A rigorous data control program will insure that all documents for the investigations are 
accounted for when they are completed. Accountable documents include items such as log 
books, field data records, correspondence, chain-of-custody records, analytical reports, data 
packages, photographs, computer disks, and reports. The project manager will be responsible 
for maintaining a project file in which all accountable documents will be inventoried. The 
project records will be retained for a period of three years after project close-out; then the files 
will be forwarded to the Navy. 

All the field data, such as those generated during field measurements, observations and field 
instrument calibrations, will be entered directly into a bound field notebook. Each project 
team member will be responsible for proofing all data transfers made, and the Project 
Manager or his designee will proof at least ten percent of all data transfers. 

9.2 Laboratory Data Procedures 

The following procedures summarize the practices routinely used by laboratory staff for data 
reduction, validation, and reporting. Numerical analyses, including manual calculations, will 
be documented and subjected to quality control review. Records of numerical analyses must be 
legible and complete enough to permit reconstruction of the work by a qualified individual 
other than the originator. 

9.2.1 Laboratory Data Validation 

Data validation begins with data reduction and continues through to the reporting of data. 

Data processing will be checked by an individual other than the analyst who performed the 
data processing. The checker will review the data for the following: 

l Utilization of the proper equations 
0 Correctness of numerical input 
0 Correctness of computations 
l Correct interpretation of raw data (chromatographs, strip charts, etc.) 

The checking process will be sufficient thorough enough to verify the results. 

All entries made in benchbooks, data sheets, computation sheets, input sheets, etc. will be 
made in ink. No entry will be rendered unreadable. 
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9.2.2 Analytical Reports 

The items listed below will be required of analytical reports. 

0 

0 

l 

0 

l 

0 

0 

0 

0 

0 

0 

0 

0 

l 

9.3 

Data will be presented in a tabular format. 

Analytical reports will be approved by appropriate laboratory personnel. 

The following information will be included on the report: client naine and address, 
report date, sample date, analysis dates, number of samples, purchase order number, 
project number, and project type. All pages must be numbered. 

The sample numbers and corresponding laboratory numbers will be identified. 

The parameters analyzed, report units, and values will be identified. 

Method, trip, and field blank results will be reported. 

Matrix spike, matrix spike duplicate, and replicate recoveries will be reported. 

Calibration summaries will be reported. 

Surrogate recoveries will be reported. 

Holding times and sample analysis dates will be reported. 

The detection limit of the procedure will be identified. 

Consistent significant figures will be used. 

Referenced footnotes will be used when applicable. 

A letter of transmittal will accompany the report if any anomalies are associated with 
the data. 

Independent (Third Party) Data Validation 

Review of all pertinent analytical data will be performed by Baker personnel and an 
independent third party data validater. 

A preliminary review will be performed by the Project Manager or designee to verify that all 
necessary paperwork (e.g., chain-of-custodies, traffic reports, analytical reports, and 
laboratory personnel signatures) and deliverables are present. A detailed and independent 
data validation will be performed by a data validation subcontractor to verify the qualitative 
and quantitative reliability of the data presented and adherence to stated analytical protocols. 
This review will include a detailed review and interpretation of all data generated by the 
laboratory for Level III or IV deliverables. The primary tools which will be used by 
experienced data validation personnel will be analytical method operating practices, 
statements of work (for CLP), guidance documents, established criteria, and professional 
judgment. 

During the data review, a data support documentation package will be prepared which will 
provide the back-up information that will accompany all qualifying statements present in the 
quality assurance review. 
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10.0 INTERNAL QUALITY CONTROL CHECKS 

The following section describes internal quality control checks. 

10.1 Field Quality Control Checks 

Four types of field quality assurance/quality control samples will be submitted to the 
laboratory: trip blanks, equipment rinsates, field blanks, and field duplicates. The results 
from the field quality control samples will be used by the data validator tb determine the 
overall quality of the data. A breakdown by type of sample with which the QA/QC samples 
will be submitted to the laboratories is given in Table 10-2. A summary of the number of 
environmental and QA/QC samples to be submitted for analysis will be given in the FSP. 

Field Blanks 

Field blanks consist of the source water used in decontamination, steam cleaning, and drilling. 
At a minimum, one field blank from each vent and each source of water must be collected and 
analyzed for the same parameters as the related samples. Organic-free deionized water is 
taken to the field in sealed containers and poured into the appropriate sample containers at 
predesignated locations. This will be done to determine if any contaminants present in the 
area may have an affect on the sample integrity. 

Trip Blank 

Analysis of trip blanks will be performed to monitor possible contamination during shipment 
and collection of samples. Trip blanks are initiated in the laboratory prior to the shipping of 
sample packs. A corresponding trip blank will be prepared for each set of samples to be 
analyzed for volatile organic compounds. 

Trip blank samples will be prepared by adding four drops of concentrated hydrochloric acid 
and then filling the container with organic-free deionized water (ASTM Type II). The trip 
blanks accompany the samples through shipment to the sample site, sample collection, 
shipment to the laboratory, and storage of the samples. 

If the analyses indicate contamination of the trip blank, the sample sources may be resampled. 
If the extent and nature of the contamination does not warrant such actions, the data will be 
accepted as valid. 

Field Duplicates 

Duplicates for soil samples are collected, homogenized, and split. All samples except VOCs are 
homogenized, and split. Volatile8 are not mixed, but select segments of the soil are taken from 
the length of the core and placed in 4-ounce glass jars. Cores may be sealed and shipped to the 
laboratory for subsampling if the project deems this appropriate. The duplicate for water 
samples should be collected simultaneously. Field duplicates should be collected at a 
frequency of 10% per sample matrix for levels III and IV. All the duplicates should be sent, to 
the primary laboratory responsible for analysis. The same samples used for field duplicates 
shall be split by the laboratory and used by the laboratory as the laboratory duplicate or 
matrix spike. This means that for the duplicate sample, there will be analyses of the normal 
sample, the field duplicate, and the laboratory matrix spike/duplicate. 

M-l 



TABLE 10-l 

QA/QC SAMPLE FREQUENCY . 

Type of Sample Metal Organic 

Trip Blank NA(l) One per cooler or one per 
(for volatiles only) shipping day 

Equipment RinsaW) One per day One per day 

Field Blank One per source per even@) 

Field Duplicate@) 10% 10% 

(1) Not Applicable 

(2) Samples are collected daily; however, only samples from every other day are analyzed. 
Other samples are held and analyzed only if evidence of contamination exists. 

(3) Source water includes water used in decontamination, steam cleaning, and drilling. 

(4) The duplicate must be taken from the same sample which will become the laboratory 
matrix spike/matrix spike duplicate for organics or for the sample used as a duplicate 
in inorganic analysis. 4 
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Equipment Rinsates 

Equipment rinsates are the final organic-free deionized water rinse from equipment cleaning 
collected daily during a sampling event. Initially, samples from every other day should be 
analyzed. If analytes pertinent to the project are found in the rinsate, the remaining samples 
must be analyzed. The results of the blanks will be used to flag or assess levels of analytes in 
the samples. This comparison is made during validation. The rinsates are analyzed for the 
same parameters as the related samples. 

10.2 Laboratory Quality Control Checks 

This section provides descriptions of the laboratory quality control checks. 

Method Blank 

Analysis of method blanks will be performed to verify that method interferences caused by 
contamination in reagents, glassware, solvents, etc. are minimized and known. 

Method blanks will be initiated by the analyst prior to the preparation and/or analysis of the 
sample set. A method blank consists of a volume of organic-free deionized water equal to the 
sample volume which is carried through the entire analytical procedure. For solid samples to 
be analyzed by GUMS, the method blank consists of a purified solid matrix approximately 
equal to the sample weight. A method blank will be analyzed with each set of samples or at 
the very least, daily. If the analytical data of the method blank indicates excessive 
contamination, the source of contaminant will be determined. The samples may be re- 
analyzed or the data may be processed “as is” depending upon the nature and extent of the 
contamination. 

Replicate Sample Analysis 

Replicate sample analysis will be performed to demonstrate the precision of an analysis. An 
interlaboratory replicate sample is initiated by the analyst prior to sample preparation and 
carried through the entire analytical procedure. The frequency of interlaboratory replicate 
analysis for each analyte is summarized in Table 10-2. 

Spike Analysis 

Spike analysis will be performed to demonstrate the accuracy of an analysis. The analyst 
initiates the spike prior to sample preparation and analysis by adding a known amount of 
analyte(s) to a sample. The spike sample is carried through the entire analytical procedure. 
The frequency of spike analysis for each analyte(s) is summarized in Table 10-2. 

Surrogate Standards 

Surrogate standard analysis will be performed to monitor the preparation and analyses of 
samples. All samples and blanks analyzed by GC/MS are fortified with a surrogate spiking 
solution prior to extraction or purging. 

Internal Standards 

Internal standard analyses will be performed to monitor syst.em stability. Prior to injection or 
purging, internal standards are added to all blanks and samples analyzed by GUMS (refer to 
Section 5.1.1.). 
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TABLE 10-2 

QC ANALYSIS FREQUENCY 

Parameter 

Organic 
All analyses by GUMS 
All analyses by GC 

Metals 
Liquids by flame AA or ICP 5% 5% 
Solids by flame AA or ICP 5% 10% 
All analyses by furnace AA 5% 10% 

Replicate Spike 

5% 5% 
5% 5% 
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Matrix Spikes and Matrix Spike Duplicates 

A matrix spike is an aliquot of a matrix (water or soil) fortified (spiked) with known quantities 
of specific compounds and subjected to the entire analytical procedure in order to indicate the 
appropriateness of the method for the matrix by measuring recovery. A matrix spike 
duplicate is a second aliquot of the same matrix as the matrix spike that is spiked in order to 
determine the precision of the method. A matrix spike and matrix spike duplicate will be 
performed at a frequency of 1 per 20 samples for organics. 

10.3 Laboratory Control Limits 

Control limits will be established for QC checks (spikes, duplicates, blanks, etc.). CLP control 
limits for surrogate standards spikes, and duplicates associated with GC/MS analyses and 
pesticide&PCB analyses. Control limits for spikes, duplicates, and reference samples will be 
determined internally through statistical analysis. 

Whenever an out-of-control situation occurs, the cause is determined. Any needed corrective 
actions must be taken. 

Method Blanks 

For metals analyses, the criteria below are used for method blank analysis, 

l If the concentration of the method blank is less than or equal to the detection level, no 
correction of sample results is performed. 

l If the concentration of the blank is above the detection level for any group of samples 
associated with a particular blank, the concentration of the sample with the least 
concentrated analyte must be ten times the blank concentration, Otherwise, all 
samples associated with the blank and less than ten times the blank concentration 
must be redigested (reprepared) and reanalyzed, if possible. If the affected samples 
cannot be reprepared and reanalyzed within method holding times, the flagged sample 
result and the blank result are both to be reported. The sample value is not corrected 
for the blank value. 

For GC/MS, GC analyses, the criteria below are used for method blank analysis: 

l A method blank for volatiles analysis must contain no greater than five times the 
detection limit of common laboratory solvents (common laboratory solvents are: 
methylene chloride, acetone, toluene, 2-butanone, and chloroform). 

l A method blank for semivolatiles analysis must contain no greater than five times the 
detection limit of common phthalate esters. 

l For all other compounds not listed above, the method blank must contain less than the 
detection limit of any single compound. If a method blank exceeds the criteria, the 
analytical system is considered to be out of control. The source of the contamination is 
investigated and appropriate corrective measures are taken and documented before 
sample analysis proceeds. All samples processed with a method blank that is out of 
control (i.e., contaminated), are reextracted/repurged and reanalyzed, when possible. 
If the affected samples cannot be reextractedlrepurged and reanalyzed within method 
holding times, the flagged sample result and the blank result are both to be reported. 
The sample value is not corrected for the blank value. 
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l No positive result for pesticideaPCBs should be reported unless the concentration of 
the compound exceeds five times-the amount in the blank. 

l A method blank for pesticides.PCBs must contain no greater than five times the 
detection limit for any pesticides/PCBs. 

Surrogate Standards 

For method blank surrogate standard analysis, corrective action will be taken if any one of the 
conditions below exist. 

l Recovery of any one surrogate compound in the volatile fraction is outside the required 
surrogate standard recovery limit. 

l Recovery of any one surrogate compound in the semivolatile fraction is outside 
surrogate standard recovery limits. 

Corrective action will include steps listed below: 

l A check of: the calculations for errors; the internal standard and surrogate spiking 
solutions for degradation, contamination, etc.; and instrument performance. 

l Recalculation or reinjectiomrepurging of the blank or extract if the above corrective 
actions fail to solve the problem. 

l Reextraction and reanalysis of the blank. For sample surrogate standard analysis, 
corrective action will be taken if any one of the following conditions exist: 

) Recovery of any one surrogate compounds in the volatile fraction is outside the 
surrogate spike recovery limits; 

) Recovery of any one surrogate compound in either semivolatile fraction is 
below ten percent; or 

) Recoveries of two .or more surrogate compounds in either semivolatile fraction 
are outside surrogate spike recovery limits. 

Corrective action will include the steps listed below. 

l A check of: the calculations for errors; of the internal standard and surrogate spiking 
solutions for degradation, contamination, etc.; and of instrument performance. 

l Recalculating or reanalysis the sample or extract if the above corrective action fails to 
solve the problem. 

l Reextraction and reanalysis of the sample if none of the above are a problem. 
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11.0 PERFORMANCE AND SYSTEM AUDITS 

A field audit will be conducted during the field investigation to verify that sampling is being 
performed according to the plan. A report will be submitted within 30 calendar days of 
completion of the audit. Serious deficiencies will be reported within 24 hours of the time of 
discovery of the deficiency, including actions taken or to be taken to correct such deficiencies. 

The following table (Table 11-1) is used for audits. At the appropriate time, the Project 
Manager or Program QA/QC designee will conduct field audits. Additionally, personnel 
adhere to Baker’s Standard Operating Procedures which cover procedures, reporting and 
quality. 

11-l 



Table 17-l 

FIELD SITE AUDIT JNSPECTION FORM 

1. SITE NAME 
2. LOCATION 

3. AUDIT NO. 

LEGEND 
X = YES 
0 = NO 
NA = NOT APPLICABLE 

CTOf 
INSPECTOR 
DATE 
EIC 

CERTIFICATION OF PERSONNEL 
1. ALL BEI, RFW AND FW PERSONNEL ON SITE 

ARE CURRENTLY ACTIVE ON CERTIFICATION 
LIST? 

2. SITE SAFETY OFFICER AND SITE SUPERVISOR 
ARE QUALIFIED? 

COMMENTS : 

MEDICXL AND FIRST AID 
1. FIRST AID KITS ACCESSIBLE AND IDENTIFIED? 
2. EMERGENCY EYE/SAFETY WASHES AVAILABLE? 
3. AT LEAST TWO FIRST AID AND CPR TRAINED 

PERSONS ON SITE AT ALL TIMES WHEN 
WORKING? 

COMMENTS : 

SITE SAFETY/EMERGENCY PLANS 
1. SAFETY PLAN POSTED ON SITE AND AVAILABLE 

FOR REVIEW BY EACH PERSON? 
2. INITIAL SITE SAFETY MEETING HELD AND 

DOCUMENTED BEFORE WORE BEGINS? 
3. HAZARDOUS MATERIALS INFORMATION AVAILABLE 

FOR ALL SITE HAZARDS? 
4. EMERGENCY TELEPHONE NUMBERS POSTED? 
5. EMERGENCY ROUTES DESIGNATED? 
6. EMERGENCY CONTINGENCY PLAN AND SIGNAL 

REVIEWED WITH ALL PERSONS. 
7. DIRECTIONS TO THE HOSPITAL CLEARLY 

DEFINED AND POSTED? 
8. DIRECTIONS AND MILEAGE TO HOSPITAL 

VERIFIED AND DOCUMENTED? 

COMMENTS: 
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FIELD SITE AUDIT.INSPECTION FORM 
X = YES 
0 = NO 

NA = NOT APPLICABLE 

TRAINING 
1. NEW PERSONNEL TO SITE RECEIVE: 

COPY OF SITE SAFETY PLAN? 
SITE ORIENTATION? 
DISCUSSION ON LEVEL OF PROTECTION? 
DISCUSSION ON DECON PROCEDURES? 
DISCUSSION ON WORK ZONES? 
BRIEFING ON SITE SPECIFIC HAZARDS? 

2. ALL EMPLOYEES INSTRUCTED IN HAZARDOUS 
MATERIALS HANDLING PRACTICES? 

COMMENTS: 

PERSONAL PRDTECTION/EQUIPMENT 
1. ALL EQUIPMENT MEETS ANSI/OSBA/EPA 

CRITERIA? 
2. LEVELS OF PROTECTION ESTABLISHED? 
3. SITE CONTROL ZONES CLEARLY DESIGNATED? 
4. PERSONNEL FAMILIAR WITH PPE PROTOCOLS? . 
5. EMPLOYEES FIT TESTED FOR RESPIRATORS? 
6. BREATHING AIR GRADE "D" CERTIFIED? 
7. SUFFICIENT QUANTITIES OF EQUIPMENT? 
a. INSTRUMENTS PROPERLY CALIBRATED? 
9. CALIBRATION LOGS UP TO DATE? 
10. DEFECTIVE EQUIPMENT TAGGED OUT? 

COMMENTS : 

DECONTAMINATION 
1. DECON SYSTEM SET UP ON SITE? 
2. DECON SYSTEM UTILIZED? 
3. CONTAMINATION ZONE CLEARLY DELINEATED? 
4. APPROPRIATE WASTE RECEPTICALS AVAILABLE 

FOR ALL WASTES? 
5. RECEPTICALS PROPERLY CLOSED AT THE END 

OF EACH DAY? 
6. ALL DECON LIQUIDS PROPERLY CONTAINED 

AND DISFOSED OF? 
7. ALL WASTE DISPOSED OF ACCORDING TO 

APPROVED PLAN? 
a. ALL REUSABLE PPE DECONNED AND 

DISINFECTED DAILY? 

COMMENTS: 
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FIELD SITE AUDIT INSPECTION FORM 

x = YES 
0 = NO 

NA = NOT APPLICABLE 

FIRE PREVENTION/PROTECTION 

21: 
HOT WORK PERMITS REQUIRED? 
SMOKING RESTRICTED TO DESIGNATED AREA? 

3. FLAMMABLE/COMBUSTIBLE LIQUID DISPENSING 
TRANSFER SYSTEMS GROUNDED AND BONDED? 

4. PROPER FLAMMAB LE MATERIALS STORAGE? 
5. LOCATION AND USE OF FIRE EXTINGUISHERS 

KNOWN BY ALL PERSONNEL? 
6. FIRE EXTINGUISHERS APPROPRIATE FOR FIRE 

HAZARD POTENTIAL? 
7. COMBUSTIBLE MATERIALS. SEGREGATED FROM 

IGNITION SOURCES? 

COMMENTS: 

WALKING AND WORKING SURFACES 
1. ACCESS WAYS, STAIRS AND RAMPS FREE OF 

DEBRIS, MUD, SNOW AND/OR ICE? 
2. STAIRWAYS, FLOOR AND WALL OPENINGS 

GUARDED? 
3. ELEVATED WORK AREAS GUARDRAILED OR 

SAFETY CHAINED? 
4. FLOTATION DEVICES WORN WHEN WORKING ON 

OR OVER DANGEROUS WATERS? 
5. TOE BOARDS ON OVERHEAD WORE SURFACES? 
6, MOBILE OFFICES HAVE FIXED STAIRS AND 

HANDRAILS? 
7. WORK AREAS KEPT FREE OF DEBRIS AND 

EQUIPMENT NOT BEING USED? 
8. LADDERS APPROPRIATE FOR TYPE OF WORK 

(I.E..DO NOT EXCEED MAXIMUM LENGTH) 
BEING PERFORMED? 

9. SAFETY FEET ON STRAIGHT AND EXTENSION 
LADDERS? 

10. METAL LADDERS PROHIBITED IN ELECTRICAL 
SERVICE? 

COMMENTS: 

EXCAVATIONS AND CONFINED SPACES 
1. UTILITY CHECK PERFORMED AND DOCUMENTED 

PRIOR TO DRILLING OR EXCAVATION? 
2. EXCAVATIONS SLOPED OR SHORED TO PREVENT 

CAVE-INS? 
3. SHORING APPROVED BY AN ENGINEER? 
4. GUARDRAILS OR FENCES PLACED AROUND 

EXCAVATIONS NEAR WALKWAYS OR ROADS? 
5. EXCAVATION LOCATIONS VISIBLE AT NIGHT? 
6. LADDERS AVAILABLE IN TRENCHES MORE THAN 
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F-IELD SITE AUDIT INSPECTION FORM 

X = YES 
0 = NO 

NA r NOT APPLICABLE 

FOUR FEET DEEP AND AT A MINIMUM, TWENTY- 
FIVE FOOT INTERVALS ALONG A FENCE? 

7. EXCAVATED MATERIAL IS AT LEAST TWENTY- 
FOUR INCHES FROM THE EDGE OF ALL TRENCHES? 

8. CONFINED SPACE ENTRY PERMIT PROCEDURE IN 
PLACE AND COMMUNICATED TO ALL PERSONNEL? 

9. EMPLOYEE TRAINING INCLUDES CONFINED SPACE 
ENTRY HAZARDS? 

10. CONFINED SPACES TESTED AND DOCUMENTED FOR: 
OXYGEN 
CARBON MONOXIDE 
COMBUSTIBLE GASES 
TOXICITY (HCN- OR H2S) 

11. CONTINUOUS MONITORING FOR OXYGEN, CARBON 
MONOXIDE AND COMBUSTIBLE GASES? 

12. PERSONNEL ENTERING CONFINED SPACE ARE AT 
A MINIMUM IN LEVEL "B" OR CONSTANT 
VENTILATION AND MONITORING IS PROVIDED? 

13. SAFETY WATCH ASSISTING CONFINED SPACE 
ENTRY PERSONNEL? 

14. SAFETY WATCH PROTECTED SAME AS FIELD 
TEAM? 

15. COMMUNICATION AVAILABLE FROM INSIDE TO 
OUTSIDE PERSONNEL? 

16. WORE IS NOT CONDUCTED IN ANY TANK, VESSEL 
OR OTHER CONTAINER UNTIL THERE IS No 
POSSIBILITY THAT LINES OR ELECTRICAL 
EQUIPMENT CAN BE ACTIVATED? 

COMMENTS: 

MINOR VEHICLES/HEAVY EQUIPMENT 
1. INSPECTED BEFORE EACH USE? 
2. OPERATORS LICENSE FOR EQUIPMENT USED? 
3. UNSAFE EQUIPMENT TAGGED OUT AND REPORTED? 
4. EQUIPMENT SHUTDOWN FOR FUELING? 
5. EQUIPPED WITH BACKUP ALARMS OR SPOTTER 

USED IF 360° VISIBILITY IS RESTRICTED? 
6. LOADS ARE SECURE BEFORE TRANSPORT? 

COMMENTS: 

SLINGS AND CHAINS 
1. SLINGS, CHAINS AND RIGGING INSPECTED PER 

OSHA? 
2. DAMAGED SLINGS, CHAINS AND RIGGING 

TAGGED OUT AND REPORTED? 
3. EMPLOYEES ARE INSTRUCTED AND KEEP CLEAR OF 

SUSPENDED LOADS? 



FIELD SITE AUDIT INSPECTION FORM 

x = YES 
0 = NO 

NA =.NOT APPLICABLE 

COMMENTS: 

ELECTRICAL 
1. 

2. 

3. 

4. 

5. 
6. 

7. 

8. 

WARNING SIGNS INDICATE HIGH VOLTAGE 
(250 V OR GREATER) PRESENT AND LOCATION? 
ELECTRICAL EQUIPMENT AND WIRING PROPERLY 
GUARDED? 
ELECTRICAL LINES, EXTENSION CORDS AND 
CABLES GUARDED AND PROPERLY MAINTAINED? 
EXTENSION CORDS ARE KEPT AWAY FROM DAMP 
AREAS? 
DAMAGED EQUIPMENT TAGGED OUT? 
UNDERGROUND ELECTRICAL LINES LOCATED AND 
INDICATED? 
OVERHEAD ELECTRICAL LINES DE-ENERGIZED OR 
ELEVATED WORK PLATFORMS, WORK AREAS, BOOKS 
OR LADDERS ERECTED SO NO CONTACT CAN OCCUR 
WITH ELECTRICAL LINES? 
A POSITIVE ELECTRICAL LOCK-OUT SYSTEM IS 
USED WHENEVER WORK IS PERFORMED ON OR IN 
ELECTRIC EQUIPMENT OR ELECTRICALLY 
ACTIVATED EQUIPMENT? 

COMMENTS: 

HAND AND POWERTGOLS 
1. GUARDS AND SAFETY DEVICES IN PLACE AND 

USED? 
2. TOOLS ARE INSPECTED BEFORE EACH USE? 
3. EYE PROTECTION AREAS IDENTIFIED AND 

PROTECTION WORN? 
4. NON-SPARKING TOOLS AVAILABLE? 
5. EQUIPMENT TAGGED OUT IF DEFECTIVE,? 

COMMENTS: 

COMPRESSED GAS CYLINDERS/PRESSURIZED LINES 
1. BREATHING AIR CYLINDERS CHARGED ONLY TO 

PRESCRIBED PRESSURE? 
2. NO OTHER GAS SYSTEM CAN BE MISTAKEN FOR 

BREATHING AIR? 
3. FITTINGS PROHIBIT CROSS CONNECTION? 
4. CYLINDERS SEGREGATED APPROPRIATELY IN 

CONTROLLED, PROTECTED BUT WELL 
VENTILATED AREAS? 

5. CYLINDERS STORED UPRIGHT AND SECURED? 
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FIELD SITE AUDIT INSPECTION FORM 

X = YES 
0 = NO 

NA = NOT APPLICABLE 

COMMENTS : 

MISCELLANEOUS 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. THIS INTENT HAS BEEN SIGNED BY ALL SITE 
PERSONNEL AND A SUBCONTRACTOR MANAGER? 

10. SITE MANAGERS UNDERSTAND THEIR 
RESPONSIBILITIES FOR SUBCONTRACTORS' 
CONFORMANCE WITH ALL OSHA AND OTHER 
HEALTH AND SAFETY REQUIREMENTS? 

TOOLS AND OTHER EQUIPMENT (PORTABLE) 
ARE STORED AWAY FROM WALKWAYS, ROADS 
OR DRIVEWAYS WHERE THEY CANNOT FALL ON 
OR BE FALLEN OVER BY SITE PERSONNEL? 
OVERHEAD HAZARDS ARE NOTED, COMMUNICATED 
TO ALL EMPLOYEES AND LABELED AS NEEDED? 
HARD HAT, EYE AND HEARING PROTECTION 
AREAS ARE DEFINED AND/OR SIGNS IN PLACE? 
HARD HATS, EYE AND HEAD PROTECTION IS 
USED WHERE APPROPRIATE? 
COPIES OF CONTRACTS WITH CLIENT AND 
SUBCONTRACTORS ARE ON SITE? 
BAKER'S ROLE REGARDING SITE HEALTH AND 
SAFETY RESPONSIBILITIES HAS BEEN 
ESTABLISHED IN SITE PLANS? 
SITE MANAGER(S) UNDERSTANDS 
RESPONSIBILITIES? 
SUBCONTRACTORS HAVE RECEIVED APPROVED 
COPIES OF THEIR SAFETY PLANS OR HAVE 
SIGNIFIED THEIR INTENT TO CONFORM WITH 
BAKER'S SAFETY PLAN? 

COMMENTS: 

PROJECT LOG BOOKS 
1. 
2. 

3. 

4. 

5. 

6. 
7. 
8. 

9. 

ALL ENTRIES IN SITE LOG MADE IN INK? 
DATES AND MILITARY TIMES RECORDED FOR 
ALL OBSERVATIONS? 
ENTRIES SIGNED AT THE END OF THE DAY OR 
BEFORE A NEW AUTHOR MAKES AN ENTRY? 
BLANK SPACES ARE CROSSED OUT AND 
INITIALED? 
CORRECTIONS ARE CROSSED OUT WITH A 
SINGLE LINE AND INITIALED? 
LOG BOOK ENTRIES ARE LEGIBLE? 
ENTRIES ARE OBJECTIVE AND NOT SUBJECTIVE? 
ENTRIES INCLUDE DETAIL OR PROVIDE A 
CLEAR SEQUENCE OF EVENTS? 
UNUSUAL OCCURRENCES ARE RECORDED 
(E.G., BREAKDOWNS, MEETINGS, TASKING)? 
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FIELD SITE AUDIT-INSPECTION FORM 

X = YES 
0 = NO 

NA = NOT APPLICABLE 

10. DIRECTIVES FROM MANAGEMENT ARE RECORDED? 
11. SITE ENTRY AND EXIT TIMES ARE RECORDED? 
12. WEATHER CONDITIONS ARE RECORDED? 
13. REFERENCE TO INDIVIDUAL LOG BOOKS IS 

PROVIDED? 

COMMENTS: 

FIELD LOGS 
1. BOREHOLE LOG COMPLETED FOR EACH NELL 

CONSTRUCTED? 
2. SKETCHES OF NELL CONSTRUCTION AND WELL 

CONSTRUCTION LOGS COMPLETED? 
3. INFORMATION ON NELL DEVELOPMENT RECORDED? 
4. CHAIN OF CUSTODY FORMS COMPLETED AND 

PROPERLY FILED? 
5. PROJECT LOG BOCK UP-TO-DATE? 
6. SAMPLE IDENTIFICATION DOCUMENTS AVAILABLE 

AND ARE BEING UTILIZED? 

COMMENTS: 

SITE FILE SYSTEM (TECHNICAL) 
1. CHAIN-OF-CUSTODY FORMS COMPLETED AND 

PROPERLY FILED? 
2. DRUM INVENTORY FORMS COMPLETED AND 

UP-TO-DATE? 
3. MANIFESTS AND DISPOSAL REPORTS 

COMPLETED AND FILED? 
4. PRODUCT DATA SHEETS AVAILABLE (MSDS)? 
5. SAMPLING LOGS COMPLETED AND UP-TO-DATE? 
6. AIR MONITORING LOGS COMPLETED AND 

UP-TO-DATE? 

COMMENTS: 

. . 

SITE FILE SYSTEM (OPERATIONAL) 
1. ALL SITE FILES ARE IN A CENTRAL 

LOCATION AND EASILY ACCESSIBLE? 
2. THE SITE FILE SYSTEM IS WELL 

ORGANIZED? 
3. AN INVENTORY SHEET INDICATES THE 

ORDER OF WHICH THE FILES ARE 
PLACED? 

4. BUSINESS CARDS FILED OR POSTED 
(I.E., VENDORS, EPA, STATE PERSONNEL 
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FIELD SITE AUDIT INSPECTION FORM 

X = YES 
0 = NO 

NA f NOT APPLICABLE 

WHO HAVE BEEN ON SITE)? 
5. CHRONOLOGY OR NARRATIVE OF EVENTS 

COMPILED OF SITE ACTIVITIES TO DATE? 
6. INVENTORY OF EQUIPMENT COMPILED AND 

AVAILABLE FOR REVIEW? 
7. SITE ENTRY/EXIT LOGS COMPLETED AND 

UP-TO-DATE? 
8. HOT ZONE ENTRY/EXIT LOGS COMPLETED 

AND UP-TO-DATE? 
9. OPERATIONAL REPORTS AVAILABLE FOR 

REVIEW AND ARE BEING ADHERED TO? 
10. ORGANIZATIONAL CHART AVAILABLE 

IDENTIFYING KEY PERSONNEL? 

COMMENTS : 

SITE FILE SYSTEM (FINANCIAL) 
1. DELIVERY ORDERS COMPLETED AND PROPERLY 

FILED? 
2. SHIPPING INVOICES ARE PROPERLY FILED 

(I.E., EQUIPMENT, SAMPLES, ETC.)? 
I. 3. ESTIMATED DISPOSAL COSTS AVAILABLE? 

4. JOB COST SUMMARY FILED AND AVAILABLE? 
5. MODIFICATIONS ARE COMPLETE AND FILED? 
6. RECEIPTS ARE BEING TRACKED AND 

DOCUMENTED? 

COMMENTS: 

SITE FILE SYSTEM (COMMUNITY RELATIONS) 
1. COMMUNITY RELATIONS PLAN IS COMPLETE AND 

AVAILABLE FOR REVIEW? 
2. ALL SITE PERSONNEL ARE AWARE OF PLAN 

AND ARE FAMILIAR WITH PROTOCOLS? 

COMMENTS: 

PHOTO LOG 
1. PHOTOGRAPHS SUPPLEMENT SITE LOG BOOKS 

AND ILLUSTRATE: 
SPILL OR EMISSION SOURCES 
PATHWAYS AND IMPACTS 
CONTAINER TYPES 
ON SITE ACTIVITIES 
EQUIPMENT USAGE 

2. THE PHOTOGRAPH IS PROPERLY LABELED 
WITH THE FOLLOWING: 
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FIELD SITE AUDIT- INSPECTION FCHWI 
X = YES 
0 = NO 

NA = NOT APPLICABLE 

NAME OF THE PHOTOGRAPHER 
TIME/DATE 
PROJECT NUMBER 
SITE LOCATION 
SITE DESCRIPTION 

3. SPECLAL LENSES, FILMS, FILTERS OR 
OTBER IMAGE ENHANCEMENT TECHNIQUES 
HAVE BEEN RECORDED IN THE SITE 
LOG BOOK? 

.- 

COMMENTS: 

B/28/92 
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12.0 PREVENTIVE MAINTENANCE 

The following section outlines preventative maintenance. 

12.1 Field Maintenance 

The Minicam (FM-30001, the 0-L meter, and the HNu PI-101 are to be used in site 
characterization and will be maintained as described by the manufacturer’s instructions. The 
pH and specific conductance meters to be used during sampling will be maintained according 
to Baker’s Standard Operating Procedure (SOP) F201. A full set of SOPS will be maintained in 
the field trailer. 

12.2 Laboratory Maintenance 

Preventive maintenance is an organized program of actions to prevent instruments and 
equipment from failing during use and to maintain proper performance of equipment and 
instruments. A comprehensive preventive maintenance program is implemented to increase 
the reliability of the measurement system. The preventive maintenance program will address 
the following: 

l Schedules of important preventive maintenance tasks that are carried out to minimize 
downtime. 

l Lists of critical spare parts that are available to minimize downtime. 

The laboratory maintains histories, in instrument/equipment logs, of all major equipment. 
Trouble shooting, maintenance, and spare parts inventory will be recorded in the logs. 
Instruments and equipment will be maintained periodically in accordance with procedures 
described in individual analytical methods, manufacturer’s recommendation, and/or service 
contracts. 

The modern analytical laboratory depends heavily upon instrumentation and equipment; 
therefore, cleaning and preventive maintenance are primary considerations in the sustained 
production of satisfactory data. Specific requirements for proper care of laboratory 
instrumentation and equipment are contained in the manufacturer’s instructions; however, 
some general guidelines are considered, and are listed below. 

l Special precautions must be taken to avoid spillage of corrosive chemicals on or around 
equipment and instrumentation not only to extend the life of the item, but also to 
eliminate contamination. 

l Where available, covers must be placed on instrumentation when not in use. 

l Instrument parts must be cleaned as required (i.e., mirrors, probes, detector cells). 
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13.0 DATA MEASUREMENT ASSESSMENT PROCEDURES 

The following section outlines data measurement assessment procedures. 

13.1 Overall Project Assessment 

Overall data quality will be assessed by a thorough understanding of the data quality 
objectives. By maintaining thorough documentation of all decisions made during each phase 
of sampling, performing field and laboratory audits, thoroughly reviewing the analytical data 
as they are generated by the laboratory, and providing appropriate feedback as problems arise 
in the field or at the laboratory, data accuracy, precision, and completeness will be closely 
monitored. 

13.2 Field Quality Assessment 

To assure that all field data are collected accurately and correctly, specific written instructions 
will be issued to all personnel involved in field data acquisition by the Project Manager. The 
Project Manager will perform field audit(s) during the investigation to document that the 
appropriate procedures are being followed with respect to sample (and blank) collection. 
These audits will include a thorough review of the field books used by the project personnel to 
insure that all tasks were performed as specified in the instructions. The field audits will 
necessarily enable the data quality to be assessed with regard to the field operations. 

The evaluation (data review) of field blanks, and other field QC samples will provide definitive 
indications of the data quality. If a problem that can be isolated arises, corrective actions can 
be instituted for future field efforts. 

13.3 Laboratory Data Quality Assessment 

As part of the analytical QA/QC program, the laboratory applies precision and accuracy 
criteria for each parameter that is analyzed. When analysis of a sample set is completed, QC 
data generated will be reviewed and evaluated to ensure acceptance criteria are met. These 
criteria will be method and matrix specific. 

QAIQC data review is based on the following criteria: 

l Method Blank Evaluation - The method blank results will be evaluated for high 
readings characteristic of background contamination. If high blank values are 
observed, laboratory glassware and reagents are checked for contamination and the 
analysis of future samples halted until the system can be brought under control. A 
high background is defined as a background value sufficient to result in a difference in 
the sample values, if not corrected, greater than or equal to the smallest significant 
digit known to be valid. A method blank must contain no greater than two times the 
parameter detection limit for most parameters. 

l Trip Blank Evaluation - Trip blank results will be evaluated for high readings similar 
to the method blanks described above. If high trip blank readings are encountered (i.e. 
a value sufficient to result in a difference in sample values, if not corrected, greater 
than or equal to the smallest significant digit known to be valid), procedures for 
sample collection, shipment, and laboratory analysis are reviewed. If both the method 
and the trip blanks exhibit significant background contamination, the source of 
contamination is probably within the laboratory. Ambient air in the laboratory and 
reagents will be checked as possible sources of contamination. 
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l Standard Calibration Curve Verification - The calibration curve or midpoint 
calibration standard (check standard) will be evaluated daily to determine curve 
linearity through its full range and that sample values are within the range defined by 
the low and high standards. If the curve is not linear, sample values are corrected. If 
average response factors are used to calculate sample concentrations, these factors are 
verified on a daily basis. Verification of calibration curves and response factors will be 
accomplished when the evaluated response for any parameter varies from the 
calibrated response by less than ranges specified in Section 7.0. 

l Duplicate Sample Analyses - Duplicate sample analyses will be used to determine the 
precision of the analytical method for the sample matrix. Two types of duplicate 
samples will be analyzed for this project, field, and laboratory. Duplicate results will 
be used to calculate precision as defined by the relative percent difference (RPD). If 
laboratory duplicate values exceeds the control limit, the sample set may be 
reanalyzed for the parameter in question. Precision limits will be updated periodically 
following review of data. 

l Reference Sample Analvses - The results of reference sample analysis will be 
compared with true values, and the percent recovery of the reference sample will be 
calculated. If correction is required (excessive or inadequate percent recovery), the 
reference sample must be reanalyzed to demonstrate that the corrective action has 
been successful. 

l Surrogate Standard Analyses - Surrogate standard determinations will be performed 
on all samples and blanks for CC/MS analyses. All samples and blanks are fortified 
with surrogate spiking compounds before purging or extraction to monitor preparation 
and analysis of samples. Recoveries must meet specific criteria. If acceptance criteria 
are not met, corrective action must be taken to correct the problem and the affected 
sample must be reanalyzed. 

l Matrix Spike Analyses - The observed recovery of spike versus theoretical spike 
recovery will be used to calculate accuracy as defined by the percent recovery. If the 
accuracy value exceeds the control limit for the given parameter, the appropriate 
laboratory personnel notified and corrective action will be taken before the sample set 
is reanalyzed for the parameter in question. 

For completeness, it is expected that the methodology proposed for chemical characterization 
of the samples will meet QC acceptance criteria for at least 95 percent of all sample data. To 
ensure this completeness goal, data that does not meet the acceptance criteria will be 
recollected, reextracted, or reanalyzed, if necessary. 

Data representativeness will be ensured through the use of appropriate analytical procedures, 
and analysis of samples performed within the allowed holding times. 

Comparability is a qualitative characteristic of the data. By using standard methods for 
sampling and analyses, data generated in past or future investigations will be comparable 
with this investigation data. 
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14.0 CORRECTIVE ACTION . 

Corrective action will bc taken whenever a nonconformance occurs. A nonconformance will be 
defined as an event which is beyond the limits established for a particular operation by the 
plan. Nonconformances can occur in a number of activities. Such activities include sampling 
procedures, sample receipt, sample storage, sample analysis, data reporting, and 
computations. 

The following personnel will be responsible for detecting and reporting nonconformances: 

l Project Staff- during testing and preparation and verification of numerical analyses. 

l Laboratory Staff - during the preparation for analyses, performance of analytical 
procedures, calibration of equipment, and quality control activities. 

14.1 Limits of Operation 

The limits of operation that are used to identify nonconformances will be established by the 
contents of the Work Plan, QAPP, and FSAP. Interlaboratory control limits produced by 
statistical analyses will also be considered as limits of operation. 

14.2 Corrective Action 

Nonconformances will be identified and communicated to Baker to avoid delays with respect 
to project schedules and prevent the submission of non-valid data. Documentation will include 
the following. 

l Personnel identifying the nonconformance(s) will be identified. 

l The nonconformance(s) will be described and communicated to the Baker Project 
Manager. 

l For serious nonconformances, the site supervisor will have the authority to initiate 
corrective action. 

l For less serious nonconformances, corrective action will be decided upon and 
signatures will be obtained prior to implementation of corrective action. 

l All nonconformances and corrective actions will be documented and reside with the 
Baker Activity Coordinator. This documentation will be available to LANTDIV. 

The Baker Project Manager and Activity Coordinator will be notified of laboratory or field 
nonconformances and corrective actions taken if: 

l A nonconformance causes a delay in work beyond the schedule completion date. 
l A nonconformance affects information already reported. 
l A nonconformance affects the validity of t.h (1 data. 

If the nonconformance(s) are serious and corrtlr.l.ive action cannot resolve the problem(s), 
NEESA Contract Representatives (NCRs) and the LANTDIV NTR may be notified by Baker. 
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15.0 QUALITY ASSURANCE REPORTING PROCEDURES 

The Project Manager will be responsible for assessing the performance of measurement 
systems and data quality related to the field investigation. A written record will be 
maintained of: the results of laboratory QC reports and other periodic assessments of 
measurement, data accuracy, precision, and completeness; performance and system audits; 
and any significant QA problems and recommended solutions. Each deliverable will contain a 
QA/QC assessment section. Also, a QA/QC assessment will be performed any time a 
significant problem is identified. 

The Project Manager will keep in contact with the LANTDIV NTR through informal, verbal 
reports during the project as well as through monthly progress reports. 
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