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EXECUTIVE SUMMARY

Fuller, Mossbarger, Scott and May Engineers, Inc. (FMSM), under contract to the U.S.
Army Corps of Engineers (USACE), Louisville District, has prepared this Environmental
Condition of Property (ECP) Report for the Adrian B. Rhodes Armed Forces Reserve
Center (NCO045), hereafter referred to as the “Site” or “AFR Center”. The Site is located
at 2144 West Lake Shore Drive, Wilmington, North Carolina, and encompasses
approximately 4 acres.

This ECP Report was prepared in conformance with primary Department of Defense
and Army guidance, the Department of Defense’s Base Redevelopment and
Realignment Manual, DoD 4165.77-M (BRRM), Army regulations and the American
Society for Testing and Materials (ASTM) Designation D 6008-96 (2005), Standard
Practice for Conducting Environmental Baseline Surveys, as secondary guidance when
it was not inconsistent with the primary guidance.

This ECP Report details the history of the property, including the U.S. Army Reserve
and any prior tenant uses of the Site and the resulting environmental condition of the
property.

The AFR Center facility is situated on approximately 4 acres of land with three
permanent buildings: a 22,581 square-foot AFR Center building, a 3,696 square-foot
Organizational Maintenance Shop (OMS), and a 3,500 square-foot storage building.
The Site is currently occupied by two units: the 650" Transportation Company and the
993" Transportation Company.

Based on a review of aerial photographs and U.S. Geological Survey (USGS)
topographic maps dating back to 1958, the Site has served as an AFR Center since
1958. The AFR Center building and OMS were constructed in 1958.

Areas of environmental concern were reviewed and FMSM found petroleum impacts
relating to the environmental condition of the property. Petroleum contamination from a
former heating oil underground storage tank (UST) was remediated and a No Further
Action (NFA) letter was issued by the North Carolina Department of Environment and
Natural Resources (NCDENR).
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In accordance with Department of Defense policy defining the classifications (See
Deputy Under Secretary of Defense Goodman Memorandum dated 21 October 1996),
the Property has been classified as Category 2. This classification does not include
categorizing the property based on de minimis conditions that generally do not present
material risk of harm to the public health or the environment and that generally would
not be the subject of an enforcement action if brought to the attention of appropriate
governmental agencies.
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1.0 INTRODUCTION

FMSM was contracted by the USACE — Louisville District, to prepare an ECP Report for
the Adrian B. Rhodes AFR Center (NC045), in response to the Base Realignment and
Closure (BRAC) 2005 legislation. The facility is located at 2144 West Lake Shore Drive,
Wilmington, NC, hereafter referred to as the “Site” or “AFR Center”. In support of the
ECP Report, a visual reconnaissance of the Site was conducted on 2 August 2006. The
purpose of the visit was to visually obtain information indicating the environmental
condition of property at the Site.

11 PURPOSE OF ENVIRONMENTAL CONDITION OF PROPERTY REPORT

The Military Department with real property accountability shall assess, determine and
document the environmental condition of all transferable property in an ECP Report.
This ECP Report is based on readily available information. Pursuant to the Department
of Defense’s policy, set forth in the Base Redevelopment and Realignment Manual
(DoD 4165.66-M, March 1, 2006) Section C8.3 (BRRM), the primary purposes of the
ECP Report include the following:

e Provide the Army with information it may use to make disposal decisions;

e Provide the public with information relative to the environmental condition of the
property;

e Assist in community planning for the reuse of Base Realignment and Closure
(BRAC) property;

e Assist Federal agencies during the property screening process;
e Provide information for prospective buyers;

e Assist prospective new owners in meeting the requirements under EPA’s “All
Appropriate Inquiry” regulations;

e Provide information about completed remedial and corrective actions at the
property;

e Assist in determining appropriate responsibilities, asset valuation, and liabilities

The ECP Report contains the information required to comply with the provisions of 40
Code of Federal Regulations (CFR) Part 373, which require that a notice accompany
contracts for the sale of, and deeds entered into, for the transfer of federal property on
which any hazardous substance was stored, released or disposed of. The
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
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Section 120(h) stipulates that a notice is required if certain quantities of designated
hazardous substances have been stored on the property for one year or more —
specifically, quantities exceeding 1,000 kilograms or the reportable quantity, whichever
is greater, of the substances specified in 40 CFR 302.4 or one kilogram of acutely
hazardous waste as defined in 40 CFR 261.30. A notice is also required if hazardous
substances have been disposed of or released on the property in an amount greater
than or equal to the reportable quantity. Army Regulation (AR) 200-1 requires that the
ECP Report address asbestos, lead-based paint, radon and other substances
potentially hazardous to human health.

This ECP Report used the American Society for Testing and materials (ASTM)
Designation D 6008-96 (2005), Standard Practice for Conducting Environmental
Baseline Surveys as a guideline when not inconsistent with the BRRM, CERCLA § 120,
Army regulations and other applicable Army guidance.

1.2 SCOPE OF SERVICES

This ECP report covers the AFR Center located at 2144 West Lake Shore Drive,
Wilmington, North Carolina. The property is bound by West Lake Shore Drive to the
east and Stadium Drive to the north. Site maps are provided in Appendix A. Appendix
B provides photographs taken during the August 2006 site visit. Appendix C provides
warranty deeds for the property and chain of title information. Historical environmental
documents and reports are provided in Appendix D, while Appendix E contains the
Environmental Data Resources, Inc. (EDR) reports.

This ECP report classifies the property into one of seven DoD Environmental ECP
categories as defined by Deputy Under Secretary of Defense S. Goodman
Memorandum, “Clarification of ‘Uncontaminated’ Environmental Condition of Property at
BRAC Installations” (21 October 1996). The property classification categories are as
follows:

e Category 1 — Areas where no release or disposal of hazardous substances or
petroleum products has occurred (including no migration of these substances
from adjacent areas).

e Category 2 — Areas where only the release or disposal of petroleum products has
occurred.

e Category 3 — Areas where release, disposal, and/or migration of hazardous
substances has occurred, but at concentrations that do not require a removal or
remedial response.

e Category 4 — Areas where release, disposal, and/or migration of hazardous
substances has occurred, and all removal or remedial actions to protect human
health and the environment have been taken.
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e Category 5 — Areas where release, disposal, and/or migration of hazardous
substances has occurred, and removal or remedial actions are under way, but all
required remedial actions have not yet been taken.

e Category 6 — Areas where release, disposal, and/or migration of hazardous
substances has occurred, but required actions have not yet been implemented.

e Category 7 — Areas that are not evaluated or require additional evaluation.
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2.0 SITE LOCATION AND PHYSICAL DESCRIPTION
2.1 SITE LOCATION

The AFR Center is located in the western portion of New Hanover County, North
Carolina, within the city limits of Wilmington, North Carolina. The site is located in a
primarily residential area, with residential areas to the north and a municipal property to
the west and south. Greenfield Lake is located east of the Site. Figure 1 in Appendix A
provides a general site location map.

2.2 ASSET INFORMATION

Facility Name and Address: Adrian B. Rhodes, Armed Forces Reserve Center
(NCO045)
2144 West Lake Shore Drive
Wilmington, NC 28401

Property Owner: United States Government

Date of Ownership: 11 December 1957

Current Occupant: 650™ and 993" Transportation Companies

Zoning: R7 - Residential

County, State: New Hanover County, North Carolina

USGS Quadrangle(s): Wilmington, North Carolina

Parcel: Tract A-100, Parcel # R06013-018-008-000
Latitude/Longitude: 34.203900 N; 77.935600 W

Legal Description: Copies of the deeds, which include legal descriptions,

are provided in Appendix C.

2.3 PHYSICAL DESCRIPTION

The AFR Center is situated on 4.26 acres with three permanent structures: a 22,581
square-feet AFR Center building, a 3,696 square-feet OMS building, and a 3,500
square-foot supply storage building. The unit storage building has a sheet metal
exterior and is located in the northwest corner of the Site. The AFR Center building and
OMS were constructed in 1958.
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The AFR Center building consists of a two story structure with concrete block and brick
veneer walls. Photograph 1 in Appendix B provides a front view (facing west) of the
exterior of the building. Photograph 2 in Appendix B provides a view of the south end of
the building facing north. The interior of the AFR Center building consists of office
space, classrooms, kitchen area, storage, arms vaults, and an assembly hall.
Photographs 3 through 13 provide interior views of the AFR Center building. Figures 3
and 4 in Appendix A provide layouts of the interior of the AFR Center building.

The OMS is a one-story, concrete block and brick veneer structure. The OMS contains
two work bay areas, a storage room, mechanical/equipment rooms and offices. A
separate office was added to the south end of the OMS at some time but historical
documents do not indicate when this addition was constructed. Overhead metal
retractable doors are located on the west wall of the building. Photograph 14 in
Appendix B shows the front (west) view of the OMS. Photographs 15 - 18 in Appendix
B show the interior of the OMS. Figure 5 in Appendix A provides a layout of the interior
of the OMS.

The unit storage building consists of a one-story, rectangular-shaped structure with a
concrete slab floor and metal walls and roof. The unit storage building consists of a
caged storage area used mainly for field equipment. Photographs 21 and 22 show
exterior and interior views of the unit storage building.

A military equipment parking (MEP) area and a privately owned vehicle (POV) parking
area are also contained within the Site. The POV parking area is located to the south of
the AFR Center building, and the OMS and MEP are situated to the north and
northwest. Photographs 2 and 21 in Appendix B provide views of the POV and MEP
areas, respectively. Chain-link security fencing topped with barbed wire encloses the
MEP area, OMS, unit storage building, and the north section of the property.
Approximately three-fourths of the Site is covered by impervious surface features (e.g.
asphalt parking areas, driveways, concrete walkways, buildings, etc.). The remaining
ground surface is covered by lawn area and a sparse population of deciduous trees.
The southwest corner of the property contains dense vegetation and is heavily wooded.
Topographically, the Site is flat and exhibits no obvious slope. Figure 2 in Appendix A
provides a current plan view layout of the Site. Appendix B provides photographs taken
during the August 2006 site visit.

Vehicle washing historically occurred in the wash rack located west of the OMS. A floor
drain adjacent to the wash rack carried water to an in-ground OWS located between the
wash rack and the OMS.

Approximately fifteen military vehicles, including heavy expanded mobility tactical trucks
(HEMTT) and high mobility multipurpose wheeled vehicles (HMMWYV or Humvee), were
located within the MEP area during the site visit. Several non-permanent metal
Container Express (CONEX) units were located in the MEP area and a portable
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hazardous materials (HAZMAT) storage unit was located south of the OMS. See
Photos 19 - 21 in Appendix B for views of the military vehicles and portable storage
units.

2.4 SITE HYDROLOGY AND GEOLOGY
2.4.1 Surface Water Characteristics

Figure 6 in Appendix A provides a portion of the 1993 Wilmington, North Carolina
United States Geological Survey (USGS) topographic map, which includes the Site. As
shown, the Site is situated at an elevation of approximately 8 feet above mean sea level
and is relatively flat.

The Site is situated adjacent to Greenfield Lake which lies to the east. A drainage ditch
on the Site flows beneath West Lake Shore Drive and discharges into the lake. The
outlet stream from Greenfield Lake eventually discharges into the Cape Fear River,
which is located approximately one mile to the west. The Cape Fear River discharges
into the Atlantic Ocean.

According to the Federal Emergency Management Agency (FEMA) digital Flood Hazard
Area map indicates that the Site lies within the 100-year floodplain. Figure 7 in
Appendix A provides a map depicting the 100-year and 500-year floodplain in relation to
the Site.

2.4.2 Geology/Hydrogeological Characteristics

The site is situated on the Coastal Plains of North Carolina. The area is underlain by
limestone of the Peedee Formation of Cretaceous age and limestone and dolomitic
limestone of the Castle Hayne Formation. Significant layers of coastal sediments can
be situated over the limestone and dolomitic limestone. Plates 8 and 9 in the 1995 Site
Assessment Report indicated that the new surface sediments were composed of layers
of poorly graded sand and silty sand. Groundwater was encountered from 7 to 8 feet
below the surface and limestone bedrock was encountered approximately 30 feet below
the surface.

Groundwater in the Wilmington area primarily occurs in two aquifers — the surficial
coastal deposits, and the limestones and sands of the Castle Hayne Formation. The
surficial aquifers are generally unconfined aquifers. The coastal sediments deposited
on top of the confining bedrock, typically occur at a depth of 20 to 50 feet, and are not
used for water supply in the Wilmington area. The Castle Hayne aquifer is the most
productive aquifer in the State. It is usually a confined aquifer within the limestone, and
is found at a depth of over 90 feet in the Wilmington area.
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According to information from the GeoCheck section of the EDR report the specific type
of soil at the Site is from the Kureb series. The soil does not meet the requirements of a
hydric soil. However, the Kureb series can contain inclusions of Leon sand, which is a
hydric soil. There is a potential for wetland features in areas of depression through the
Kureb sand.

The surface soils are sandy. These soil types have high infiltration rates, low water
holding characteristics, high hydraulic conductivity and are characterized as soils with
coarse textures. The profile of the area shows sand from the surface down to a depth
of 80 inches.

2.5 SITE UTILITIES
Water Service — The City of Wilmington provides potable water for the Site.

Sanitary Sewer System — The City of Wilmington Waste Water Department provides
sewer service to the Site.

Gas & Electric — Piedmont Gas provides natural gas to the Site and Progress Energy
provides electric service.

2.6 WATER SUPPLY WELLS & SEPTIC SYSTEMS

Based upon a review of available historical site and agency records and interviews with
site personnel, no water supply wells or septic systems have been located at the Site.

A search of Federal and State water well databases identified four USGS monitoring
wells located within one mile of the Site, with none of these four wells located within ¥4
mile of the Site. The databases did not identify any water supply wells within one mile
of the Site.
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3.0 SITE HISTORY
3.1 HISTORY OF OWNERSHIP

Appendix C contains a chain of title report completed for the Site. The chain of title
report did not identify any leases or environmental liens against the AFR Center
property. According to historical documentation, the United States of America
purchased the property from the City of Wilmington in 1957.

Available business directories including City, cross-reference, and telephone directories
were reviewed, if available, at approximately five-year intervals for the years spanning
1964 through 2006. According to a City Directory provided by EDR and dated 10 July
2006, the address of the AFR Center was first listed in the research source in 1975.
Subsequent city directory searches list the Site at 2144 West Lake Shore Drive from
1975 through 2005. A copy of the City Directory is included in Appendix E.

3.2 PAST USES AND OPERATIONS

In 1957, the U.S. Government purchased 4.26 acres for construction of the AFR Center.
Construction of the AFR Center building and OMS occurred in 1958. Historical
information sources do not indicate the uses of the parcel prior to the purchase by the
U.S. Government. The Site has served as a reserve and mobilization center for the
U.S. Army Reserve since the U.S. Government purchased the land.

The Site primarily functioned as an administrative, logistical, and educational facility,
with limited maintenance of military vehicles and equipment occurring in the OMS
building. The Site has been used by reservists for drill activities throughout its history.
The facility is currently occupied by the US Army Reserve 650" and 993™
Transportation Companies. In addition US Navy Reserve and Coast Guard use the
facility for training. At the time of the site visit, the AFR Center building contained
various items, including desks, office furniture, and folding tables.

The OMS has been used to perform limited maintenance activities on military vehicles
and equipment. Activities inside the OMS were reportedly limited to preventative
maintenance checks, including checking vehicle fluids such as motor oil, water, and
antifreeze, and light maintenance activities. Small amounts of cleaning supplies,
solvents, paint and other materials were stored in a flammable materials cabinet in the
OMS.

Vehicle washing has historically occurred in the wash rack located to the west of the
OMS building. The wash rack drains to the OWS and reportedly discharges into the city
sanitary sewer. An inspection report is included with the Sites historical documents,
which indicates the OWS is functioning properly. Historical documents show that the
OWS was serviced in 1997 and 2005.
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Historical aerial photographs and topographic maps were a primary source of
information on the past use and operations at the Site. Figure 6 and Figures 8 through
13 in Appendix A provide USGS topographical maps from 1970 and 1979 and aerial
views of the Site and surrounding areas in 1958, 1983, 1993, and 2005. Greenfield
Lake appears to the east of the Site in all historical maps and aerial photographs.

The 1958 aerial photograph (Figure 8, Appendix A) shows the AFR Center building and
the OMS present on the Site without additions to the structures. North of the Site are
residential buildings and south of the Site is undeveloped with wooded areas. The
property west of the site contains a horse track and baseball field.

The 1970 USGS topographical map (Figure 9, Appendix A) shows the Site with two
buildings present. The areas to the south and north appear undeveloped. Legion
Stadium is noted west of the Site.

The 1979 USGS topographic map (Figure 10, Appendix A) shows the Site and
surrounding properties as similar to those shown on the 1970 USGS topographic map.

The 1983 aerial photograph (Figure 11, Appendix A) shows the AFR Center building
with its addition complete and the OMS building without any addition. The property to
the west contains a baseball stadium and the property to the south is developed with
one structure present. The property north of the Site appears similar to the 1958 aerial
photograph.

The 1993 and 2005 aerial photographs (Figure 12, in Appendix A) show the Site and
surrounding properties similar to the conditions observed during the August 2006 site
reconnaissance.

3.3 PAsST USE, STORAGE, DISPOSAL, AND RELEASE OF HAZARDOUS SUBSTANCES
3.3.1 Past Use and Storage of Hazardous Substances

Information related to the past use and storage of hazardous substances at the Site was
compiled through review of available site records, search of Federal and State
environmental databases, and interviews with Army Reserve personnel.

Chemicals formerly used and stored at the Site were associated with vehicle and facility
maintenance activities, and janitorial services. Janitorial chemicals and building
maintenance-related products were stored in the designated storage area within the
janitorial closet located in the AFR Center building. Vehicle maintenance products and
small amounts of petroleum, oil, and lubricant (POL) products were also stored within
designated areas within the OMS building.

PAGE 9



Environmental Condition of Property Report USACE Louisville District
Adrian B. Rhodes Armed Forces Reserve Center (NC045) February 2007
Wilmington, NC 28401 Final

Certain types of chemical products used and stored at the Site would likely have
contained CERCLA hazardous substances and would have been stored on a rotational
basis in amounts necessary to support the unit through direct support level
maintenance. There is no indication that CERCLA hazardous substances were stored
at the Site for one year or more in excess of corresponding reportable quantities.

Used oil, used antifreeze, and POL have been stored in separate containers outside the
OMS. Minor amounts (less than 30 gallons total) of cleaners, solvents and paints have
been stored inside the HAZMAT unit. The used oil AST capacity is 275 gallons and the
used antifreeze AST capacity is approximately 200 gallons. POL is stored in 1-gallon
and 5-gallon containers with a total volume less than 100 gallons.

3.3.2 Past Disposal and Release of Hazardous Substances

Information related to past disposal and potential release of hazardous substances at
the Site was compiled through review of available site records, search of Federal and
State environmental databases, and interviews with Army Reserve personnel.
According to Army Reserve personnel and site records, on-site disposal of hazardous
materials or wastes has not occurred at the Site.

3.4 PAST PRESENCE OF BULK PETROLEUM STORAGE TANKS

Based upon a review of available site records, a search of Federal and State
environmental databases, and interviews with Army Reserve personnel, a total of five
USTs have been present at the Site.

A 550-gallon heating oil UST was installed for the OMS in the late 1950s. This tank was
replaced by a 1,000-gallon heating oil UST in the 1970s. The 1,000 gallon UST for the
OMS was removed in 1993 and no remediation was required.

A 2,000-gallon heating oil UST was installed at the north end of the AFR Center building
in the late 1950s. This tank was abandoned in place and a 5,000 gallon heating oil UST
was installed in the same location in the late 1970s. A 1,000-gallon heating oil USt was
installed at the south end of the AFR Center building when a building addition was
completed in the late 1970s. These three USTs were removed in 1993 and no
remediation was required for the 1,000-gallon UST and the 5,000-gallon UST.

During the 1993 removal of USTs, a leak was observed in the 2,000 gallon UST. The
subsequent site assessments indicated petroleum constituent concentrations in soil and
groundwater were above North Carolina action levels. Approximately 500 cubic yards
of soil was removed from the Site and the area was backfiled with clean soil.
Groundwater monitoring continued after the soil remediation and showed decreasing
concentrations of petroleum constituents. An NFA letter was issued by the NCDENR in
2001 indicating the release had been sufficiently remediated.
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An OWS is present at the Site. Maintenance was performed on the OWS in 1997 and
2005, indicating that the OWS was functioning properly. Analysis of sludge samples
showed that the waste material was non-hazardous and non-regulated waste.

3.5 REVIEW OF PREVIOUS ENVIRONMENTAL REPORTS

A review of site records produced several reports pertaining to the Site. The following
subsections provide a brief summary of these reports. Copies of the reports, unless
otherwise specified, are provided in Appendix D.

3.5.1 2005 Spill Prevention Control and Countermeasure Plan

The SPCC Plan was prepared by Environmental Enterprise Group in May 2005, to
comply with 40 CFR 112, which provides the guidance for development of a plan to
prevent and handle hazardous and petroleum releases. The plan includes a general
listing of material and petroleum products stored at the Site, actions to be taken in the
event of spills or releases, and key personnel who implement the plan.

3.5.2 1995 Site Assessment

A site assessment report was prepared for the Site in 1995. The assessment was
conducted to determine the effects of a release from a former heating oil UST. The
assessment noted the contamination was limited to the groundwater and soil at the
north end of the AFR Center building and the presence of free product was the primary
environmental concern. Results from laboratory testing are included with the attached
copy of the report. A summary of the UST removal and remediation is included in
Section 3.4.

3.5.3 2004 Lead-based Paint Survey Report

A lead-based paint (LBP) survey was completed in March 2004 by Environmental
Enterprise Group. The survey was conducted for the AFR Center building and the
OMS. LBP was found in the AFR Center building on interior and exterior doors and
casings, exterior painted lintels, structural steel components and exterior metal fixtures.
The OMS contained LBP in coatings on the exterior door, overhead doors, frames,
lintels and structural steel components.

3.5.4 2002 Asbestos Re-inspection Report

A 2002 asbestos survey confirmed that ACM was present in the AFR Center building
and the OMS. The survey reports that friable ACM was identified in pipe insulation
located in the OMS. The friable ACM was removed and replaced with fiberglass
insulation in 2002. Floor tiles which contain non-friable asbestos are present in both the
administration building and OMS and were noted to be in good condition.
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3.5.5 1995 Oil Water Separator Survey

A survey of the OWS at the Site was performed in 1995. The report indicated that the
OWS had accumulated a significant amount of oil and solids. Overall, the OWS was
reported to function properly. It is recommended in the report that the OWS be pumped
out and cleaned.

3.5.6 1997 Oil Water Separator Cleaning Report

Earth Tech Inc. cleaned the OWS in March 1997. The report indicates the OWS was in
good condition and that after cleaning, the OWS functioned freely with no blockages.
Testing of sludge from the OWS showed that the sludge was a non-hazardous, non-
regulated waste.

3.5.7 1993 UST Survey Report, 1993 UST Closure Report, 2003 UST
Memorandum

e The 1993 UST Survey Report documented that there were four active heating oll
USTs at the Site in August 1993.

e The 1993 UST Closure Report documented the removal of one 1,000-gallon
heating oil UST that was located near the intersection of Stadium Drive and West
Lake Shore Drive and served the OMS building. The report indicated that there
was no evidence of a release from this UST.

e The 2003 UST Memorandum included this summary for the Site: Records
indicate two 1,000-gallon heating oil USTs, one 2,000-gallon heating oil UST and
one 5,000-gallon heating oil UST were removed FY93 by Environmental
Technology of North America, Inc. The Closure Report indicated contamination
had resulted from a leak in the 2,000-gallon UST tank. Remediation was
completed and a Soil Cleanup Report dated 30 September 2000 was submitted
to the NCDENR requesting a finding of NFA. The NCDENR issued a finding of
NFA as documented in a letter dated 6 April 2001. Additional information is
presented in Section 3.4.

3.5.8 1996 Underground Storage Tank Corrective Action Plan (CAP)

The CAP details the procedures for the remediation of soil and groundwater at the Site
from the leaking UST removed in 1993. Only the 2,000-gallon heating oil UST that had
been located near the north end of the AFR Center building had a release of petroleum.
Monitoring wells were installed and additional groundwater and soil samples were
taken. The report includes site maps of the well locations and diagrams of the
monitoring wells.
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3.5.9 2000 Soil Cleanup Report, 2001 Soil Cleanup Report NFA
Correspondence

The 2000 Soil Cleanup Report documents the remedial activities performed at the Site
for the residual contamination remaining from the former UST. Twelve monitoring wells
were installed and sampling determined free product was present in one well and the
groundwater plume extended 120 feet across the Site, but did not leave the AFR Center
property. Nineteen soil borings were drilled and sampling determined that the soill
contamination was limited to a depth of 4-6 feet below the ground surface immediately
above the water table surface. The majority of the petroleum contaminated soil
excavated was located at a depth of 4-7 feet below the ground surface. Approximately
300 cubic yards of clean soil was excavated from the surface and stockpiled, and over
500 cubic yards of contaminated soil were excavated and removed from the Site.
Confirmation soil sampling was conducted by USACE personnel and indicated no
constituents of concern were detected on the Site. Groundwater monitoring continued
after the soil remediation and showed decreasing concentrations of petroleum
constituents. NFA status was requested based on these results.

The May and June 2001 correspondence documents the communication between the
81° RSC, the City of Wilmington and the NCDENR for completing requirements for the
No Further Action status at the Site.

3.5.10 Additional Site Work and Documents Provided

Additional environmental work was conducted at the Site and additional historical
reports provided to FMSM after the date of the site visit. These reports are included in
Appendix D.

Soil Sampling Report, November 2006. Soil samples were collected in the vicinity of
the OWS in November 2006. The soil samples were analyzed for total petroleum
hydrocarbons and the results were all below the laboratory detection limit of
approximately 30 mg/kg.

NC Facilities Radon Results Datasheets, 1989-1990. Datasheets for radon testing
at South Carolina USAR facilities were provided. A 90-day radon survey was
conducted at the Site from December 1989 to March 1990. The radon results were at
or below 1.0 pCi/l for all areas sampled at the Site. The USEPA recommended
exposure limit for radon is 4.0 pCi/l. These datasheets are not included in Appendix D
because the majority of the data are for other sites.

OWS Servicing, August 2005. The OWS was pumped out and the waste water and
solids, classified as non-hazardous, were shipped off site for disposal. This report is not
included in Appendix D because the majority of the report is disposal data and
manifests for the water removed from the OWS.
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40 ADJACENT PROPERTIES

Figure 13 in Appendix A provides a recent aerial view of the Site and adjacent
properties. Table 1 provides a list of adjacent properties with their directional location in
regards to the Site. A description of the zoning for the adjacent parcels is also listed in
Table 1. Photographs 23 through 28 in Appendix B provide views of adjacent properties
and surrounding land use.

TABLE 1
LIST OF ADJACENT PROPERTIES

Direction .

From Site Name/Type of Property Address Zoning
North Residential Stadium Drive R-7 Residential
South Wilmington Flre. . West Lake Shore Drive GB — General Business

Department Training Tower

East Greenfield Lake West Lake Shore Drive R-5 - Residential
West Baseball Stadium é%fii Carolina Beach GB — General Business

Appendix A and Appendix E provide historical aerial photographs, topographic maps,
and EDR Reports, which were used to evaluate potential environmental impacts on
adjacent properties that may have the potential to impact the environmental condition at
the Site. The general land use of the surrounding properties does not indicate a
concern regarding environmental impacts to the AFR Center.
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5.0 REVIEW OF REGULATORY INFORMATION

A component of the ECP is the review of reasonably obtainable Federal, State, and
local government records for the Site and surrounding properties, where there has been
a release or likely release of a hazardous substance or petroleum product, and which is
likely to cause or contribute to a release or threatened release of hazardous substance
or petroleum product on the Federal real property. A regulatory database summary was
acquired from EDR on 7 July 2006. The regulatory database summary consolidates
standard Federal, State, local, and tribal environmental record sources based on ASTM
recommended minimum search distances from the Site. A copy of the complete EDR
report is included in Appendix E.

51 FEDERAL ENVIRONMENTAL RECORDS

The regulatory information presented in Table 2 was obtained from the EDR Federal
regulatory database search report.

TABLE 2
FEDERAL DATABASE SEARCH

Database Dsis'?z;rfge Site <1/8 1/8-1/4|1/4-1/2 | 1/2-1| 1 | Total Plotted
(miles)
NPL 1.000 0 0 0 0 NR 0
Proposed NPL 1.000 0 0 0 0 NR 0
Delisted NPL 1.000 0 0 0 0 NR 0
NPL Recovery TP NR NR NR NR NR 0
CERCLIS 0.500 X 0 0 0 NR NR 1
CERC-NFRAP 0.500 0 0 0 NR NR 0
CORRACTS 0.500 0 0 0 0 NR 0
RCRA TSD 1.000 0 0 0 NR NR 0
(F;S;Zrﬁtitly_/g(.}en 0.500 0 0 NR NR NR 0
(F;S?rft\itin(;en 0.250 X 0 0 NR NR NR 1
ERNS TP NR NR NR NR NR 0
HMIRS TP NR NR NR NR NR 0
e LS 0.500 0 0 0 NR | NR 0
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TABLE 2
FEDERAL DATABASE SEARCH

Database Dsigfzarr(l:?e Site <1/8 1/8-1/4 | 1/4-1/2 | 1/2-1| 1 | Total Plotted
(miles)
ey 0.500 0 0 0 NR | NR 0
DoD 1.000 0 0 0 0 NR 0
FUDS 1.000 0 0 0 0 NR 0
LBJrsownfieIds 0.500 0 0 0 NR NR 0
CONSENT 1.000 0 0 0 0 NR 0
ROD 1.000 0 0 0 0 NR 0
UMTRA 0.500 0 0 0 NR NR 0
ODI 0.500 0 0 0 NR NR 0
TRIS TP NR NR NR NR NR 0
TSCA TP NR NR NR NR NR 0
FTTS TP NR NR NR NR NR 0
SSTS TP NR NR NR NR NR 0
ICIS TP NR NR NR NR NR 0
PADS TP NR NR NR NR NR 0
MLTS TP NR NR NR NR NR 0
MINES 0.250 0 0 NR NR NR 0
FINDS TP X NR NR NR NR NR 1
RAATS TP NR NR NR NR NR 0

TP = Target Property; NR = Not Required

5.1.1 Federal RCRA Small and Large Quantity Generators List Within 1/4 Mile

Conditionally exempt small quantity generators are defined as facilities generating less
than 100 kilograms (kg) of hazardous waste, or less than 1 kg of acutely hazardous
waste per month. RCRA small quantity generators are defined as facilities generating
between 100 kg and 1,000 kg of hazardous waste per month, while a large quantity
generator is defined as a facility generating more than 1,000 kg of hazardous waste, or
over 1 kg of acutely hazardous waste per month.
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The AFR Center is listed in the EDR report as a conditionally exempt RCRA-registered
small quantity generator (SQG), with USEPA ID NC0210021929. The Site has no
transport, storage and disposal (TSD) activities listed and no previous violations are
reported. No documentation was available for RCRA-SQG activities or inventories at
the Site.

No other RCRA-registered large or small quantity generators were identified near the
Site.

5.1.2 CERCLIS List

The CERCLIS Database is the Comprehensive Environmental Response,
Compensation and Liability Information System (CERCLIS) and contains information on
hazardous waste sites, potentially hazardous waste sites and remedial activities across
the nation.

The Site is listed on the CERCLIS database and is reported as having undergone a
CERCLIS preliminary assessment which was completed on 13 September 2005. The
Site was subsequently placed on the CERCLIS No Further Remedial Action Planned
list.

5.1.3 Facility Index System/Facility Registry System (FINDS) Site

The FINDS List contains both facility information and “pointers” to other sources that
contain more detail. The EDR report includes the following FINDS databases in this
report: PCS (Permit Compliance System), AIRS (Aerometric Information Retrieval
System), DOCKET (Enforcement Docket used to manage and track information on civil
judicial enforcement cases for all environmental statutes), FURS (Federal Underground
Injection Control), C-DOCKET (Criminal Docket System used to track criminal
enforcement actions for all environmental statutes), FFIS (Federal Facilities Information
System), STATE (State Environmental Laws and Statute), and PADS (PCB Activity
Data System).

According to the EDR report, the AFR Center is on the FINDS list due to being listed as
a conditionally exempt RCRA SQG. The FINDS list is a cross-reference for RCRA info,
a program that allows RCRA program staff to track the notification, permit, compliance
and corrective action activities required under RCRA.

5.2 STATE AND LOCAL ENVIRONMENTAL RECORDS

The regulatory information presented in Table 3 was obtained from the EDR State
regulatory database search report. Requests for State environmental records were
submitted to the North Carolina Division of Air Quality, Water Quality, and Division of
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Waste Management. No additional records were received from the State agencies.
Copies of these letters are included in Appendix E.

TABLE 3
STATE DATABASE SEARCH
Search ; Total
Database Dlst_ance Site <1/8 1/8-1/4 | 1/4-1/2 | 1/2-1 | 1 Plotted

(miles)
orate Haz 1.000 X 0 0 0 0 |NR 1
NC HSDS 1.000 0 0 0 1 NR 1
IMD 0.500 X 0 0 3 NR NR 4
State Landfill 0.500 0 0 0 NR NR 0
OLl 0.500 0 0 0 NR NR 0
LUST 0.500 X 0 0 4 NR NR 5
LUST TRUST 0.500 0 0 0 NR NR 0
UST 0.250 0 0 NR NR NR 0
AST 0.250 0 0 NR NR NR 0
Inst. Controls 0.500 0 0 0 NR NR 0
VCP 0.500 0 0 0 NR NR 0
Dry Cleaners 0.250 0 0 NR NR NR 0
Brownfields 0.500 0 0 0 NR | NR 0
NPDES P NR NR NR NR | NR NR

TP = Target Property; NR = Not Required
5.2.1 State Hazardous Waste Sites Within 1 Mile

The State hazardous waste site records are the States’ equivalent to CERCLIS. These
sites may or may not already be listed on the Federal CERCLIS list. Priority sites
planned for remediation using State funds are identified along with sites where
remediation will be paid for by potentially responsible parties.

The EDR report lists the Site as a State Hazardous Waste Site, which is a cross-
reference for the RCRA SQG list for North Carolina. The Site is listed as a site requiring
no further action.

5.2.2 Incident Management Database Within 1/2 Mile

The Incident Management Database (IMD) contains sites which have groundwater or
soil contamination resulting from spills or releases. The Site is listed on the IMD and
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three other sites within 1/2 mile are listed on the database. Fast Fare #730, NC Army
National Guard Armory, and Fast Fare #723 are located more than 1/4 mile west of the
Site and are not believed to be a significant environmental risk.

The AFRC is listed on the IMD for being a LUST site which resulted in groundwater
contamination. The IMD incident was closed out on 6 April 2001.The IMD report
indicates a heating oil tank is the contaminant source.

5.2.3 State-Registered Leaking UST (LUST) Sites Within 1/2 Mile

According to the EDR report four LUST sites were identified within 1/2 mile of the AFR
Center. Table 4 lists the four sites along with their addresses and elevations relative to
the Site. The Site is also listed on the LUST database.

TABLE 4
LEAKING UNDERGROUND STORAGE TANK SITES
. Distance and EIevat_ion
Company/Site Address . . . Status Relation
Direction from Site .
to Site
Fast Fare #730 2158 Carolina | 45 _1/4 mile wsw | Closed Out Higher
Beach Road
NC Army National 2221 Carolina . .
Guard Armory Beach Road 1/2 - 1/4 mile SW Closed Out Higher
Fast Fare #723 2069 Carolina | 45 _ 4,4 mile w Closed Out Higher
Beach Road
Harry AMOCO 2305 Carolina | 4/» _1/4 mile SSW | Tanks Removed Higher
Beach Road

No active LUST sites are located within 1/2 mile of the Site, and these sites are not
believed to be a significant environmental risk.

The Site is listed as a LUST site due to a leaking heating oil underground storage tank
which was removed from the Site in 1993. A no further action status was granted to the
Site on 6 April 2001.

53 TRIBAL ENVIRONMENTAL RECORDS

The regulatory information presented in Table 5 was obtained from the EDR regulatory
database search report.
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TABLES
TRIBAL DATABASE SEARCH

Search Total
Database Distance <1/8 1/8-1/4 | 1/4-1/2 | 1/12-1 1
. Plotted
(miles)
Indian 1.000 0 0 0 0 NR 0
Reservation
Indian LUST 0.500 0 0 0 NR NR
Indian UST 0.250 0 0 NR NR NR 0

NR = Not Required

The database search did not identify any sites within the designated search radius
requiring discussion.

5.3.1 Registered Indian Reservations Within 1 Mile

According to the EDR report, no designated Indian Reservations are located within one
mile of the AFR Center.

54 EDR PROPRIETARY RECORDS

The regulatory information presented in Table 6 was obtained from the EDR’s
Proprietary Records database search report. Sites identified by this database search
are discussed in the following subsections.

TABLEG6
EDR PROPRIETARY RECORDS DATABASE SEARCH
Search Total
Database Distance <1/8 1/8-1/4 | 1/4-1/2 | 1/2-1 1
. Plotted
(miles)

Manufactured 1.000 0 0 0 0 NR 0
Gas Plants

NR = Not Required

The database search did not identify any sites within the designated search radius
requiring discussion.

55 UNMAPPED SITES

The EDR database search listed eleven unmapped sites. Unmapped sites are facilities
with insufficient address information to enable them to be located and mapped, and they
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can only be identified as within the zip code of the Site. None of the unmapped sites
were not observed within 1/4 mile of the AFR Center during the reconnaissance drive of
the site vicinity and are not believed to be a significant environmental risk.

5.6 SUMMARY OF PROPERTIES EVALUATED TO DETERMINE RISK TO THE SITE

Based on an evaluation of available site information and details concerning the
properties listed in the database searches, none of the facilities evaluated are classified
as “High Risk”. “High Risk” properties are those that exhibit significant environmental
conditions that have the probability of adversely affecting the environmental conditions
at another site.
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6.0 SITE VISIT AND REVIEW OF ENVIRONMENTAL PROPERTY CONDITIONS

Findings documented in the following subsections are based on the 2 August 2006 site
visit and area reconnaissance, a review of available site records, and information
obtained from U.S. Army Reserve personnel.

6.1 UNDERGROUND/ABOVEGROUND STORAGE TANKS

No USTs were observed at the Site. Four heating oil USTs were removed from the Site
in 1993. The site assessments and remediation that followed the removal of the USTs
are summarized in Sections 3.4 and 3.5. Two ASTSs, one for used oil (275 gallons) and
one for used antifreeze (200 gallons), are present on Site outside the OMS. The ASTs
were observed to be in good condition.

One in-ground OWS, located west of the OMS, was observed during the August 2006
site visit. Based on historical documents and interviews with reserve personnel, the
OWS was serviced in 1997 and 2005 and has no known releases.

6.2 INVENTORY OF CHEMICALS / HAZARDOUS SUBSTANCES

At the time of the site visit, the OMS contained two flammable materials cabinets that
contained various paints, lubricants and solvents in containers with volumes of one
gallon or less. A POL locker located outside the OMS was reported to be empty, but
was locked and its contents were not observed. A portable HAZMAT storage unit is
located south of the OMS, but the unit was locked and its contents were not observed.
No chemicals or hazardous materials were observed in the storage building in the
northwest corner of the property. The AFR Center building had small amounts of
cleaning supplies, solvents and paint which were stored in various metal cabinets. The
medical and dental exam office (Photos 7 and 8 in Appendix B) did not contain any
hazardous substances.

6.3 WASTE DISPOSAL SITES

There were no signs of landfilling or illegal waste disposal activities at the Site during
the August 2006 site visit.

6.4 PiTs, SumMPS, AND DRYWELLS

The restrooms and kitchen in the AFR Center building contained floor drains. All floor
drains in the AFR Center building are connected to the municipal sanitary sewer
system.
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The vehicle wash rack located west of the OMS has one floor drain connected to an
OWS located between the wash rack and the OMS. Site personnel confirmed that the
wash rack discharges to the municipal sanitary sewer.

No pits, sumps or drywells were observed during the site reconnaissance.
6.5 ASBESTOS CONTAINING MATERIAL

A 2002 asbestos inspection confirmed that ACM is located in the AFR Center building
and the OMS. The survey reports that the only friable material was pipe insulation
located in the OMS. The friable ACM was removed and replaced with fiberglass
insulation in 2002. Floor tiles, which may contain asbestos, were observed to be in
good condition in both the AFR Center building and OMS.

6.6  POLYCHLORINATED BIPHENYL CONTAINING EQUIPMENT

Two pole-mounted transformers were observed on the Site property near the north end
of the AFR Center building. Visual observation of the transformers from the ground
indicated they are in good condition with no leaks observed. The transformers were not
labeled for PCB content. Maintenance and remediation of the transformers would be
the responsibility of the utility owner, Progress Energy. No response has been received
to date for an information request concerning the transformers.

6.7 LEAD-BASED PAINT

All painted surfaces observed during the site reconnaissance appeared to be in good
conditions with no peeling or flaking. A lead-based paint (LBP) survey was completed
in March 2004 by Environmental Enterprise Group. The survey was performed on the
AFR Center building and the OMS building. LBP was found in the AFR Center building
on interior and exterior doors and casings, door and window lintels, interior wood
window stools, baseboards, chalkboards and structural steel components. In addition
LBP was found in the OMS on window casings, exterior doors and frames, window and
door lintels and yellow painted structures.

6.8 RADON

Site-specific radon surveys were conducted in 1989-1990 for the AFR Center. The
radon results were at or below 1.0 pCi/l for all areas sampled at the Site. The USEPA
recommended exposure limit is 4.0 pCil/l.

6.9 MUNITIONS AND EXPLOSIVES OF CONCERN

No evidence of munitions and explosives of concern, including unexploded ordnance,
were found during the site visit.
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6.10 RADIOLOGICAL MATERIALS

During the August 2006 site visit and records review process, no indications were found
of the current or past use, storage or disposal of radiological commodities at the AFR
Center.
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7.0 REVIEW OF SPECIAL RESOURCES
7.1 LAND USE

Figure 13 in Appendix A provides a 2005 satellite imagery view of the AFR Center and
surrounding properties and depicts current land use. According to the City of
Wilmington Zoning browser, the Site is currently zoned R-7 Residential and is located in
a residential area. Greenfield Lake is located to the east of the Site.

7.2 COASTAL ZONE MANAGEMENT

The Division of Coastal Management (DCM), within the Department of Environment and
Natural Resources, is the lead agency for the North Carolina Coastal Area Management
Act (CAMA). According to the DCM webpage, New Hanover County is one of 20
counties covered by CAMA. Based on its location away from the ocean, navigable
waters or estuary shoreline, the AFR Center is not located in an area of environmental
concern that would require a CAMA permit.

7.3 WETLANDS

The U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory (NWI) map
shows that wetlands are identified on the Site. The mapped wetland is located on the
southwest portion of the site, between the POV parking area and the west property line.
In addition, soils at the Site are classified as Kureb sand, which is not hydric soil, but
can contain inclusions of Leon sand, which is a hydric soil. There is a potential for
wetland formation in areas of depression through the Kureb sand. Based on a review of
the NWI map and soils information, it appears that jurisdictional wetlands occur in the
wooded southwest portion of the Site. Figure 14 in Appendix A provides an NWI map
illustrating wetlands at the southwest end of the Site.

7.4 100-YEAR FLOODPLAIN

A review of the Federal Emergency Management Agency digital Flood Hazard Area
map indicates that the Site lies inside the 100-year floodplain. This floodplain is
associated with Greenfield Lake, and extends from the western shore of the lake to
approximately the west property line of the Site. Figure 7 in Appendix A shows the most
recently updated Flood Insurance Rate Map (FIRM) of the Site location.

7.5 NATURAL RESOURCES

According to the United States Fish and Wildlife Service (USFWS), the threatened and
endangered species shown in Table 7 are known to occur in New Hanover County, NC.
No determination concerning the occurrences of these species or their potential habitat
is rendered here.
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TABLE 7
FEDERALLY THREATENED AND ENDANGERED SPECIES TO KNOWN TO OCCUR IN NEW
HANOVER COuUNTY, NC

Common Name Scientific Name Federal Status
Shortnose sturgeon Acipenser brevirostrum Endangered
Red-cockaded woodpecker Picoides borealis Endangered
West Indian manatee Trichechus manatus Endangered
Cooley's meadowrue Thalictrum cooleyi Endangered
Rough-leaved loosestrife Lysimachia asperulaefolia Endangered
Seabeach amaranth Amaranthus pumilus Threatened
Loggerhead sea turtle Caretta caretta Threatened
Green sea turtle Chelonia mydas Threatened
Piping plover Charadrius melodus Threatened

7.6 CULTURAL RESOURCES

The Site does not appear on the National Register of Historic Places (NRHP). Because
the Site is younger than 50 years, it is most likely not eligible for listing in the NRHP. A
2005 architectural survey report concluded that the NC045 facility did not meet any of
the criteria for exceptional significance and the report recommended the buildings were
not eligible for the National Register of Historic Places.

7.7 OTHER SPECIAL RESOURCES

A review of other special resources was conducted including a search for various
federally managed and protected lands within or near the Site. The Site is not within an
Officially Designated Wilderness Area according to wilderness.net. It is not within a
National Wetlands Management District according to the USFWS. The National Park
Service (NPS) does not include the Site on the Wild and Scenic Rivers and Trails lists.
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8.0 CONCLUSIONS

FMSM was contracted by the USACE, Louisville District Engineering Division to prepare
an ECP report for the Adrian B. Rhodes AFR Center, located at 2144 West Lake Shore
Drive, New Hanover County, North Carolina. The Site is currently in use by the 650™
and 993" Transportation Companies. The Site has primarily functioned as an
administrative, logistic, and educational facility, with limited vehicle maintenance
occurring in the OMS building.

Findings of this ECP report are based on existing environmental information, including
visual observations, site records, Federal, State, and local database and file
information, related to the storage, release, treatment, or disposal of hazardous
substances or petroleum products or derivatives on the property. The following
paragraphs present the findings related to the environmental conditions on the property
that were evaluated during the ECP report process.

e Asbestos - A 2002 asbestos re-inspection report confirmed that ACM is located
in the AFR Center building and the OMS building. The survey reports that
reportedly friable ACM was present as pipe insulation located in the OMS
building. The friable ACM was removed and replaced with fiberglass insulation in
2002. Floor tiles, which are assumed ACM, are present in both the AFR Center
building and OMS and were observed to be in good condition. The asbestos
report indicated the remaining ACM was managed under an O&M Plan; however,
this plan was not available for review.

e Lead-Based Paint (LBP) - LBP was found in the AFR Center building on interior
and exterior doors and casings, exterior painted lintels, structural steel
components and exterior metal fixtures. The OMS building contained LBP on the
exterior door, overhead doors, frames, lintels and structural steel components.

e Munitions and Explosives of Concern - No evidence of munitions and
explosives of concern, including unexploded ordnance, were found during the
site visit.

e PCB Transformers - Two pole-mounted transformers are located on the Site
near the north end of the AFR Center building. Visual observation of the
transformers from the ground indicated they are in good condition with no leaks
observed. The transformers were not labeled for PCB content. Maintenance
and remediation of the transformers would be the responsibility of the utility
owner, Progress Energy. No response has been received to date for an
information request concerning the transformers.

e Radiological Materials - No radiological materials were identified at the time of
the August 2006 site visit. There is no evidence to suggest that any radiological
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commodities were ever improperly managed at the Site, or that any radionuclides
were ever released.

e Radon - Site-specific radon testing showed average radon levels at the Site
were at or below 1.0 pCi/l. The USEPA recommended radon exposure limit is
4.0 pCill.

e Special Resources - Based on a review of the NWI map and soils information,
mapped wetlands are located in the wooded southwest portion of the Site.

e Surrounding Properties - Potential environmental sites of concern, located
within corresponding ASTM search radius distances from the Site, were
evaluated. None of the properties evaluated are considered high risk. “High
Risk” properties are those that exhibit environmental conditions that have the
probability of adversely affecting the environmental conditions at another site.

e Use & Storage of CERCLA Hazardous Substances - Chemicals containing
CERCLA hazardous substances would likely have been used and stored at the
Site in amounts necessary to support unit-level vehicle and building maintenance
activities. However, the quantities stored would not have exceeded
corresponding CERCLA threshold planning quantities. There is no evidence that
the chemicals used or stored were ever improperly handled, released, or
disposed at the Site. Therefore, it is not believed that the past use and storage
of hazardous substances have negatively impacted environmental conditions at
the Site.

e USTs/ASTs - Four USTs were removed from the Site and a no further action
letter has been issued by the NCDENR. A used oil AST and a used antifreeze
AST are located outside the OMS.

e Wash Water Discharge - A vehicle wash facility has been in use at the Site.
Residual oil from the vehicle wash rack was collected by the underground OWS
located west of the OMS. The OWS discharges to the municipal sanitary sewer
system. Historical reports and interviews indicated the OWS has been serviced
regularly and functions properly.

In accordance with Department of Defense policy defining the classifications (See
Deputy Under Secretary of Defense Goodman Memorandum dated 21 October 1996),
the Site has been classified as Category 2, an area where only the release or disposal
of petroleum products has occurred. This classification is based on the remediation of
contaminated soil associated with a former heating oil UST.
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9.0 LIMITATIONS

This ECP Report was prepared to review certain elements of the environmental
condition of property related to the storage, release, treatment, or disposal of hazardous
substances or petroleum products. It documents efforts to determine or discover the
presence or likely presence of a release or threatened release of these materials.
Project activities were performed in general conformance with ASTM D6008, consistent
with the BRRM, the project prescribed scope of work, and generally accepted practices
in the consulting industry. The degree of care and skill is consistent with that generally
exercised in the industry under similar conditions.

FMSM has relied on certain information provided by the USACE, USAR, and other
parties referenced in the report. This information was assumed to be accurate and
complete unless information to the contrary arose during the course of the ECP
process. Historic documentation (e.g., information on past environmental practices,
environmental records, AFRC operational changes, unit and equipment changes,
chemical/substance inventories and storage, current as-built drawings, etc.) and facility
personnel knowledge regarding chemicals used or stored on the Site and the quantities
stored, was often limited or non-existent. Therefore, statements regarding storage of
chemicals or presence of hazardous substances reflect best available data and are not
warranted for either completeness or accuracy over the history of the facility.

In preparing this report, FMSM was required to review previous documents from other
sources (collectively referred to herein as the Prior Reports). The Prior Reports may
present findings regarding the abatement or remediation of known concerns at the time
of their preparation or within the limit of the project scope of work. The Prior Reports
may include statements or opinions of the original authors of the Prior Reports as to the
satisfactory completion of work. FMSM notes that environmental laws and regulations,
including abatement or remedial action levels, are periodically reviewed and updated by
the various regulatory agencies and may have changed since the respective dates of
the Prior Reports.

FMSM has summarized Prior Reports in fulfilling the prescribed scope of work for the
project. This summarization may include statements or opinions as to the satisfactory
completion of work. These statements or opinions are those of the original report
authors. FMSM neither warrants nor certifies the accuracy or completeness of these
statements. The summarization of previous documents has not reviewed or updated
those conclusions with regards to actions from the time of that document to date,
current regulatory agency abatement, or remedial standards. Rather, this summary
provides the original author's conclusions at the time the report was prepared.
Evaluation of the completeness of previous documents or statements of abatement or
remediation is beyond the current scope of service included in this contract.

PAGE 29



Environmental Condition of Property Report USACE Louisville District
Adrian B. Rhodes Armed Forces Reserve Center (NC045) February 2007
Wilmington, NC 28401 Final

A limited site reconnaissance was performed to visually identify materials or conditions
representing recognized adverse environmental conditions. Identification of hidden
conditions, observation of the effects of activities or incidents occurring after completion
of the reconnaissance, buried conditions, conditions obscured by dense foliage,
conditions beneath buildings, other structures, or covered by building/paving materials,
or conditions otherwise obscured, is beyond the scope of this work. The conditions
described in this report are valid only for the time that the observations were made.
Some conditions may change with time.

The findings and conclusions contained in this report are based in part on the
information available at the time of the study. The findings and conclusions should be
considered not as scientific certainties, but as probabilities based on professional
judgment of the significance of the limited data gathered in the course of the site
evaluation, interviews and literature review. If additional or corrected information
becomes available, FMSM requests the opportunity to review/modify conclusions, as
warranted.
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- Drycleaners, 4 April 2006
- Brownfields, 30 September 2005
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TRIBAL RECORDS
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- Indian UST, 1 January 2006
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- Manufactured Gas Plants
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APPENDIX A

FIGURES
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FIGURE 1

GENERAL SITE LOCATION MAP

NC045 ADRIAN B. RHODES AFRC

2144 West Lake Shore Drive

Wilmington, New Hanover County, North Carolina
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FIGURE 2

PLAN VIEW LAYOUT OF SITE

NCO045 ADRIAN B. RHODES AFRC

2144 West Lakeshore Drive

Wilmington, New Hanover County, North Carolina
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FIGURE 3

INTERIOR LAYOUT, FIRST FLOOR, AFR CENTER BUILDING
NCO045 ADRIAN B. RHODES AFRC

2144 West Lakeshore Drive

Wilmington, New Hanover County, North Carolina
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INTERIOR LAYOUT, SECOND FLOOR, AFR Center BUILDING
NCO045 ADRIAN B. RHODES AFRC

2144 West Lakeshore Drive

Wilmington, New Hanover County, North Carolina
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INTERIOR LAYOUT, OMS BUILDING

NCO045 ADRIAN B. RHODES AFRC

2144 West Lakeshore Drive

Wilmington, New Hanover County, North Carolina




sdmond

: ﬁﬂi [
ﬁ%%%g Bhlio A
__F S

1993 USGS TOPOGRAPHIC MAP, WILMINGTON, NORTH CAROLINA
ENGINEERS

NCO045 ADRIAN B. RHODES AFRC
2144 West Lakeshore Drive
Scale: 1" = 2000’ Wilmington, New Hanover County, North Carolina

. LV2006038\USGSNC0451993.0wg




. LV2006038\NCO45Rhodes—DFirm.dwg

N "-
y o - - B =
“ - - y
ottt |3 T L Ta e
” = ot = o
) = G -
. 1 s 0
] 1 i
) -r .
X =
'y [ =
1 @ By
t = a
= 4 - o
i e
¢ ._-n
Vo
¥ |
] |
.. o A
F o il i
o \
o
*..
e !
o
F
)
oh
\ ;
g B
-5
" ;
o =i
S -
¥ =
¥ (=)
ot
ra =
| : y . A
il J ; 7
ok / e
. -
| ra g
2 gy umie g:
1 . - ah
j =
¥
w
L
" 4
i
F "y
o
‘\.‘ﬁ
e
"
%]
1] 14 12 1 Milkes

Targat Property

& Sites at elevations Fgher than
or equal to the target property

Sites at alevations lower than
the targel poperty

Manufactured Gas Plants
National Priarity List Sites
Lanchill Sites

Dept Defensze Sites

-

M/ CountyBoundary

;—

Indian Reservations BIA Hazardous Substance

Cizpozal Sitas

Dil & Gas pipelines
100 -yaar flood zone
S00-year flood zone

' Mationzl Wetland Inventory

State Wetlands

S,

ENGINEERS

FIGURE 7

FLOOD INSURANCE RATE MAP
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1958 AERIAL PHOTOGRAPH
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1983 AERIAL PHOTOGRAPH
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1993 AERIAL PHOTOGRAPH
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2005 AERIAL PHOTOGRAPH
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APPENDIX B

SITE RECONNAISSANCE
PHOTOGRAPHS



Photo 1: View of AFR Center Building main entrance facing west.

Photo 2: View of AFR Center Building and POV facing north.



Photo 3: Supply office in AFR Center Building.

Photo 4: Storage room in AFR Center Building.



Photo 6: Two arms vaults in southwest corner of assembly hall.



Photo 7: Dental examination room in AFR Center Building.

Photo 8: Medical examination room in AFR Center Building.



Photo 9: Mechanical room in AFR Center Building.

Photo 10: Commander’s office in AFR Center Building.



Photo 12: Arms vault at north end of supply room in AFR Center Building.
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Photo 14: View of OMS facing north; POL locker, used
oil AST and used antifreeze AST in front of building.
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Photo 15: Caged storage in OMS.

Photo 16: Caged storage materials in OMS.



Photo 17: Flammables locker and contents in OMS.

Photo 18: Compressor room in OMS.



Photo 19: View of hazardous materials storage unit facing west with MEP area adjacent.

Photo 20: View of wash rack facing north;
OWS access manholes visible to the right side of the wash rack.



Photo 21: View of unit storage building facing northwest with MEP
area, CONEX containers and loading ramp.

Photo 22: Caged storage in unit storage building.



Photo 23: View of adjacent property to the north.

Photo 24: View of adjacent property to the east.



Photo 25: View of adjacent property to the south.

Photo 26: View of adjacent property to the west; area of water ponding at edge of pavement.



Photo 27: View of undeveloped southwest portion of Site, facing west.
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Photo 28: View of undeveloped southwest portion of Site from POV parking area.
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STATE OF MORTH CAROLIHA @

T

COUNTY OF NEW HAROVER

CEED

THIS INVENTUBE made and entered Into this (!q’_‘ dag of | &gl, aas Al

1957, between CITY OF WILMNUTCN, a municipal corporatios duly organised

and existimg uader and by virtes of the lams of ihe State of Borth Carolina,

mereimafter called the party of the first part, amd the OBITED STATEKS COF

AMERICA, hereimafter called lhe party of the second part; W I TEE 83 ETHG¢®
That the party of thse {irst part for aml im considoratiom of the rum

of ONE AMD BO/100 ($1.00) DOLLAR to it im cash im hand paid by the party

of the pecond part st or vefore the ensealing and delivery of these pressnlas,

the receipt amd sufficiensy of which is hareby acknowlsdged, has gramied,

bargaimed, msld amd conveysd amd, by these prssents, do grant, bargaim, sell

and comvey wsio the party of the second part and its assigns, the followlng

described real estata, to-wit;

All that tract or parsel of land lyimg and beimg situate
in Bew Famover Couwaty, Morth Camlina, im the City of Wilmimgtonr,
and lying between the race track and Greenfisld Lake, boumnd
on the North by a dirt road, which road is adjacest to and
south of Woedlawn Swbdivisicm; om the East by Lake Shore Drive;
om tke South by a ditch; and om the West by a series of liness
approximately 50 feet easterly from the rece track, amd be ing
more particularly desaribed es follows:

Beginning at 2 poimt on the West right-of-way lims of
Lake Shore Drive, whish point 1s losated S 029 26' W, 55. 65
reet from the soutbeast cormsr of Lot Mo, 28 of the Woodlawm
Subdivisiom; thence alomg a seriss of limes approximataly

’ 30 feat westerly from the center lime of Lake Shore Drxive

5 04° 36' E, 97.70 feet; thence S 16° 09' B, 50 fest; thance
8 21° k3' B, 100 fuet; thence S 01° 50' K, 50 feet; thence
5 0T° kB' ¥, 80 foe?; thence 5 08° 23' W, 331 feet; thence
$ 11° 02' ¥, 11h,5 feet; thence, loaving Lake Shore Drive,
amd alomg & lime on the morth side of a ditck S 80° 15' W,
233.50 feet to & poimt approximataly 50 feet sast of the
sasterly side of thke racs track; thence along 2 sepise of lines
approximately 50 feet eszterly froa the easlerly side of the
rmos trask ¥ 17° 51' E, 277 feet; thence ¥ 10° 21' K, 100 feet;
theonos B 06° ' W, 100 feet; thence N 25° 39' W, 100 fest;
thomss B K3° 39' W, 100 feet; themoe N 62° 09' W, 100 feet;
themce § 66° S9' W, 3B feet to a point om the south side ef a
road, which read liss adjasemt to ard immediately south of
the HMoodlzwa Swbdivisios (Plat of Woodlawm Subdivisiom recorded
in Plat Book k, Page 15, of the New Hamover County Hecordsy
thomos alemg the south slde of the last aforemsnt ioned road;
N 67° b0' E, h2k feot to the point of baginming, asmd coatalm-
img &, 26 asres, mors or less.



TG HAVE AND TO HOLD the said desc bLew property togetner with all and
singular the rights, memoers, herecitansents and ajpiurtenances tc the sams
pelonging or in anywise sppertaining, to the only proper uaa, benefit axd
behoof of the said party of the second psrt and its aseigns in Fi: SIMFLE
forever.

IN TESTIMNY WUEREUF, the partiss of tre first part have nereunto pet

their bands and seals cn the day and ysar first above writteqn,

ATTEST: CITY OF WILMINGTON s
4

. .._’/f g
Eﬁ ? H j Seadem ML Al {/ﬁ:ﬂ(
. govtherland, 5 -

City Clerk

STATE OF NORTH CAROLINA |
COUNTY OF NEW HANOVER §

I, {__%g_‘gn 1. Farrell , & Notary Public in and for the State
and County aforesaid, do hereby csrtify that parecnally came Lefore me

Mary B, Southerland, who being dely sworn, saye that she knows the cemsson

sea) of the City of Wilaington; anu is acquainted with J. E. L. Wade,

who is Mayce cf the City of Wilmingion and that she the said Mary B, Scutherland
48 Clerk of said City and saw the 2zid Meyor of the City of Wilmingtom sign

the foregoing instrument end saw the salc s of sald City affizxed to said
instrassnt by said ¥ayor and that sho the sgld Mary B, Southerland, Clerk as
aforessic, signed har name in attestation of the axecution of the sald instru-
ment in the presence of pald Mayor of said City.

Vitness wmy band end official seal this _JEiy day of December 5
1957.

L =y .
il ol

My Commfeion Exptwme Mey 1, 105D,




2055 East Rio Salado Parkway, Suite 201

Tempe, Arizona 85281
Phone: (480) 967-6752
Real Estate Research Fax Number: (480) 966-9422

& Information Web Site: www.netronline.com

HISTORICAL CHAIN OF TITLE REPORT

ADRIAN B. RHODES AFRC
2144 W LAKE SHORE DR
WILMINGTON, NORTH CAROLINA

Submitted to:
ENVIRONMENTAL DATA RESOURCES, INC.
C/O
FMSM ENGINEERS
1901 Nelson Miller Parkway
Louisville, Kentucky 40223
(502) 212-5000
Attention: Rob Newman
Project No. N06-4482

Tuesday, August 29, 2006

NETR- Real Estate Research & Information hereby submits the following ASTM historical
chain-of-title to the land described below, subject to the leases/miscellaneous shown in
Section 2. Title to the estate or interest covered by this report appears to be vested in:
UNITED STATES OF AMERICA

The following is the current property legal description:

Being that parcel or tract of land, know as Tract A-100, situated and lying in the City of
Wilmington, New Hanover County, State of North Carolina

Assessor’s Parcel No: R06013-018-008-000



1. DEED:
RECORDED:
GRANTOR:
GRANTEE:

INSTRUMENT:

2. DEED:
RECORDED:
GRANTOR:
GRANTEE:

INSTRUMENT:

3. DEED:
RECORDED:
GRANTOR:
GRANTEE:

INSTRUMENT:

1. HISTORICAL CHAIN OF TITLE

07-16-1943

Coastal Fair Incorporated

New Hanover County, North Carolina
Bk 348, Pg 307

08-08-1957

New Hanover County, North Carolina
City of Wilmington, North Carolina
Bk 606, Pg 11

12-11-1957

City of Wilmington, a municipal corporation
United States of America

Bk 628, Pg 509

Page 2 of 4



2. LEASES AND MISCELLANEOUS

1. No institutional controls or engineering controls were found of record.

Page 30f 4



3. LIMITATION

This report was prepared for the use of Environmental Data Resources, Inc., and FMSM
Engineers, exclusively. This report is neither a guarantee of title, a commitment to insure, or a
policy of title insurance. NETR- Real Estate Research & Information does not guarantee nor
include any warranty of any kind whether expressed or implied, about the validity of all
information included in this report since this information is retrieved as it is recorded from the
various agencies that make it available. The total liability is limited to the fee paid for this

report.
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EDR" Environmental Data Resources Inc

etr

Real Estate Research

& Information
]

The EDR Environmental Lien
Search Report

The Standard
In Environmental
Risk Management

ADRIAN B. RHODES Information

2144 W LAKE SHORE DR
WILMINGTON, NORTH CAROLINA

440 Wheelers Farm Road
Milford, Connecticut 06460

Wednesday, August 30, 2006
Nationwide Customer Service
Project Number: L06-4483
Telephone: 1-800-352-0050

Fax: 1-800-231-6802




ENVIRONMENTAL LIEN REPORT

The EDR Environmental Lien Search Report is intended to assist in the search for
environmental liens filed in land title records.

TARGET PROPERTY INFORMATION
ADDRESS

ADRIAN B. RHODES
2144 W LAKE SHORE DR
WILMINGTON, NORTH CAROLINA

DEED INFORMATION

Type of Deed: WD [] QCD [] Other X DEED
Title is vested in: United States of America
Title received from: City of Wilmington, a municipal corporation

Deed Dated: 12-11-1957
Deed Recorded: 11-12-1958
Book: 628

Page: 509

LEGAL DESCRIPTION

Description: Being that parcel or tract of land, known as Tract A-100, situated and lying in the
City of Wilmington, New Hanover County, State of North Carolina

Assessor’s Parcel Number: R06013-018-008-000

ENVIRONMENTAL LIEN

Environmental Lien: Found [ ] Not Found [X]
1% Party:
2" Party:

Recorded:
Book:
Page:

OTHER ACTIVITY AND USE LIMITATIONS (AULS)

Other AULs: Found [ ] Not Found [X]



Thank you for your business.
Please contact EDR at 1-800-352-0050
with any questions or comments.

Disclaimer - Copyright and Trademark Notice

This report was prepared for the use of Environmental Data Resources, Inc., and FMSM Engineers, exclusively. This
report is neither a guarantee of title, a commitment to insure, nor a policy of title insurance. NO WARRANTY,
EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. Environmental
Data Resources, Inc. (EDR) and Nationwide Environmental Title Research (NETR) specifically disclaim the making of
any such warranties, including without limitation, merchantability or fithess for a particular use or purpose. The
information contained in this report is retrieved as it is recorded from the various agencies that make it available. The
total liability is limited to the fee paid for this report.

Copyright 2006 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in
whole or in part, of any report or map of Environmental Data Resources, Inc., or its affiliates, is prohibited without
prior written permission.

EDR and its logos are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein
are the property of their respective owners.
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APPENDIX D

PREVIOUS ENVIRONMENTAL SITE
ASSESSMENT REPORTS

2005 SPCC Plan

1995 Site Assessment

2004 LBP Survey

2002 Asbestos Re-Inspection Report
1995 OWS Survey

1993 UST Survey

1993 UST Closure Report

2003 NC UST Memo

1996 UST Corrective Action Plan
2000 Soil Cleanup Report

2001 Soil Cleanup /NFA Correspondence

2006 OWS Soil Sampling Report
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ACRONYMS AND ABBREVIATIONS

AMSA Area Maintenance Support Activity

AR Army Regulation

ARC Army Reserve Center

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

ISCP Installation Spill Contingency Plan

MEP Military Equipment Parking

OMS Operational Maintenance Shop

OWS Oil/Water Separator

PE Professional Engineer

POL Petroleum/Oils/Lubricants

PPM Potentially Polluting Materials

RRC Regional Readiness Command

SCU Secondary Containment Unit

SPCC Spill Prevention Control and Countermeasure

SPCCP Spill Prevention Control and Countermeasure Plan



1.0 HISTORICAL OVERVIEW

1.1 Spill Prevention Control and Countermeasure Plan (SPCCP)

Federal regulation 40 CFR 112 provides the guidelines for the development of the SPCCP in regards to oil.
The SPCCP establishes procedures, methods and equipment to prevent the discharge of oil from non-
transportation related facilities into surface waters. The Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) regulations 40 CFR 300.33, RCRA regulation 40 CFR 264.52,
and Army regulation AR-200-1 expand the scope of the SPCCP to incorporate hazardous substances as
defined in 40 CFR 302.3.

An SPCCP must be prepared for a facility when one of the following criteria are met:

1. Areasonable potential for discharging oil from fixed facilities into waters of the United States
exists.

2. The oil storage capacity on site exceeds either:

a. 42,000 gallons of underground storage.

b. 1,320 gallons of total above ground storage, or any single container having a capacity in
excess of 660 gallons.

3. Atoxic storage facility is present or there is sufficient storage of a hazardous substance.
In general, the following information will be included as part of the requirements for the SPCCP:

1. Information about the facility including, but not limited to, name, type or function, location and
address, overall drainage patterns and location maps.

2. Name and title of the designated person responsible for coordinating responses to oil and hazardous
substance spills.

3. An inventory list of storage, handling and transfer facilities that could possibly produce a
significant spill. Included will be a prediction of the direction of the flow and total quantity.

4. An inventory of all oil and hazardous substances at storage, handling and transfer facilities.

5. A detailed description of equipment and countermeasures including structures and equipment for
diversion and containment of spills.

6. A description of deficiencies at each listed site along with recommendations to correct any
deficiencies.

Owners or operators of a facility for which an SPCCP is required shall maintain a complete copy of the plan
at the facility if it is normally attended at least 8 hours per day.

The SPCCP shall be amended in accordance with 40 CFR 112.7 whenever there is a change in facility
design, construction, operation or maintenance that materially affects the facility's potential for the discharge
of oil into or upon waters of the United States of America. Such amendments shall be implemented within six
months after any changes occur. The SPCCP shall be updated every three years as a minimum.
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1.2 Installation Spill Contingency Plan (ISCP)

The National Contingency Plan was established under the Clean Water Act and CERCLA 40 CFR 300.33
which state that all Federal Agencies must plan for emergencies and develop procedures for dealing with oil
discharges and releases of hazardous substances for which they are responsible.

An ISCP establishes responsibilities, duties, procedures and resources to be employed to contain, mitigate and
clean up oil and hazardous substance spills and provides assistance to other outside agencies when required.
The ISCP must be implemented whenever one of the following conditions occur:

1. A reportable quantity is released.

2. An oil spill has reached or has the potential to reach waters of the United States of America.

3. There is any doubt to the seriousness of a hazardous materials incident.

In general, the following information will be included as part of the requirements for the ISCP:

1. Provisions specifying the responsibilities, duties, procedures and resources to be used to contain and clean
up spills.

2. A description of immediate response actions that should be taken when a spill is first discovered.
3. Names, responsibilities and duties of the Facility Response Team.

4. Procedures for the Facility Response Team to follow for alert and mobilization.

5. A current list of persons and alternates to contact in the event of a spill.

6. Surveillance procedures for early detection of spills.

7. ldentification of specific actions to take in the event of a spill.

8. Procedures for reporting a spill.

9. A description of safety precautions for known hazardous substances.

10. Recommendations for public affairs.
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2.0 FACILITY OVERVIEW

2.1 Name and Location

Adrian Rhodes US Armed Forces Reserve Center (NC045)
2144 W. Lakeshore Drive
Wilmington, NC 28401-7247

2.2 Date of Initial Operation

The facility was constructed in 1959 and has received several renovations. Renovations to the facility include a
building wing addition, a wash rack facility and oil/water separator.

2.3 Operation and Activities

The facility is home to several reserve units including the 521 Transportation Detachment and the 650" and
993" Transportation Companies and includes an OMS and a HAZMAT Storage Locker. The operations
performed at the OMS include minor general vehicle maintenance and storage of small amounts of petroleum
oil lubricants and hazardous materials (i.e., antifreeze, paint products, etc.). Major repairs to equipment are
conducted at the ECS at Ft. Bragg. Materials are stored in the shop, the HAZMAT Storage Locker, the used
oil storage tank, used antifreeze tank and waste drums stored in a Secondary Containment Unit (SCU).

2.4 Geographical/Topographical Description

The facility is located in the west-central section of New Hanover County, east of US Highway 421 on W.
Lakeshore Drive adjacent to Greenfield Lake. The facility site generally drains south and southwest to an
unnamed drainage ditch on the west side of the property that routes the flow to Greenfield Lake on the east
side of Lakeshore Drive.

Figure 1-0 shows the site location of the facility.
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3.0 POTENTIAL SPILL SOURCES

The Motorpool Sergeant / Facility Manager will attach the most current product inventory to
Appendix E of this plan when it is received. It is understood that products and quantities could vary on a
daily basis. Figure 3-1 shows a schematic layout of potential spill areas along with direction of flow paths.
Figure 3-2 shows the shop layout.

3.1 Operations Maintenance Shop (OMS)

Small amounts of petroleum, oils, lubricants, gasoline, grease, transmission fluid, brake fluid, and antifreeze
are regularly used in the two (2) bay shop. Two flammable storage cabinets and a parts washing vat are
located in the shop where most material is stored. Materials could possibly spill during routine maintenance
of the vehicles. The outside parking area ha s an asphalt surface that provides additional protection in the
event of a spill leaving the shop. Spill supplies are not readily available in the shop. An inventory of the
products in the shop is shown in Appendix E.

3.2 HAZMAT Storage Locker

The HAZMAT Storage Locker is located south of the OMS and has a containment compartment located
below the open grate floor to collect potential spills. The locker provides adequate spill protection but spill
supplies are not readily available. Inventory for materials stored in this area are found in Appendix E.

3.3 Used Oil Storage Tank/Used Antifreeze Tank/SCU

The Used Oil Tank and a Used Antifreeze Tank are sitting on wood pallets just outside the bay doors of the
OMS. Next to them is a plastic Secondary Containment Unit (SCU) containing two 55-gallon drums of
unknown waste that is awaiting disposal. The tank fill connections were closed during the site visit, but the
tanks are exposed to all types of weather, which can be severe at times. Spill supplies were not readily
available in the area.

3.4 Military Equipment Parking (MEP)

The Military Equipment Parking area is used to store various size military vehicles. Spills could occur from
leaks on these vehicles. Spills would be small in nature (< 5 gallons) although a larger leak could occur if a
vehicular system failed completely. Vehicle drip pans/pads were not in use and spill response supplies were
not readily available for use. The area is asphalt, which will provide some protection in the event of a spill.
The vehicle wash rack is located in the MEP, just east of the shop and has an oil/water separator that
discharges into the sanitary sewer system.
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4.0 FACILITY DEFICIENCIES

Spill response supplies were not readily available in the shop. There is no trench drain system and large spills
could migrate out into the parking area and into a nearby storm drain but the small quantity of material
located in the shop would make that unlikely.

4.1 OMS

Although there is not a large amount of PPM in the shop, insufficient spill supplies are located in the shop.
Corrective measures will be discussed in Section 5 of this plan.

4.2 HAZMAT Storage Locker

It appears the containment compartment located below the open grate floor for collection and storage of
potential spills is designed properly but very little spill response supplies were readily available. Corrective
measures will be discussed in Section 5 of this plan.

4.3 Used Qil storage Tank/Used Antifreeze Tank/SCU

The used oil and used antifreeze tanks are sitting on the ground adjacent to the shop and are exposed to the
weather. Although the oil tank is double-lined, there is no secondary containment for these tanks in case of a
large leak or spill. Spill response supplies were not readily available in the area of the tanks. Corrective
actions will be discussed in Section 5.

4.4 Military Equipment Parking Area

The asphalt parking area does provide limited protection in the event of a spill or vehicle POL leak. Vehicle
drip pans/pads were not in use and spill response supplies were not readily available for use. Countermeasure
improvements will be discussed in Section 5 of this plan.

4.5 Spill Record Statement

At the time of the site visit, the facility had no record of any spills occurring within the past twelve months. It
will be the responsibility of the Facility Environmental Action Coordinator to document any spills and attach the
documentation to this plan on an annual basis. A sample spill report form is attached in Appendix D.
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5.0 RECOMMENDED CORRECTIVE AND PREVENTIVE MEASURES
5.1 0MS

The spill response supplies (emergency spill control kits) listed in Table 5-1 should be the minimum
guantities required to be on hand at all times in the shop. This will provide additional spill supplies for the shop, the
used oil and antifreeze tanks and the washrack areas. At time of site visit, adequate quantities were not available.

Table 5-1 Spill Control Items for Shop

Item Unit Size Quantity
Absorbent Pads Bundle 100 1
Absorbent Booms Bundle 5 feet 3
Oil Absorbent Bag 44 liters 2
Non-sparking Shovel Each - 1
Polyurethane Squeegee Each - 1
Overpack Drum Each 30 gallons min. 1

In the event of a spill, if necessary, personnel should immediately use the spill control equipment to further
contain a potential spill. All emergency spill equipment should be readily obtainable and not be located
in a secured area (i.e., locked cage or locked room).

5.2 HAZMAT Locker/ Used Oil Storage Tank/Used Antifreeze Tank/SCU

Spill response supplies (weather-proof spill control kits) with the quantities listed in Table 5-2 below need to
be staged near the HAZMAT Locker area. This will provide spill supplies for the HAZMAT Locker, the used
oil tank, used antifreeze tank, the SCU and the east side of the MEP.

5.3 Used Oil Storage Tank/Used Antifreeze Tank

The tanks are sitting on pallets on the ground in the MEP in front of the shop. These tanks should be under
cover and preferably on a bermed, covered platform to provide secondary containment in case of spill. A
curbed and covered shed or additional HAZMAT-type locker needs to be provided as soon as feasible to
provide the desired protection.

5.4 Military Equipment Parking

Drip pads/pans need to be utilized in the MEP when leaks and drips from vehicles are possible. The actions
listed in Paragraph 5.2 above will provide adequate spill supplies for east end of the MEP but the spill
response materials (weather-proof spill control kit) listed in Table 5-2 needs to be staged near the Unit
Storage Building to provide spill response supplies for the west end of the MEP and Outfall OF-1.

Table 5-2 Spill Control Items for HAZMAT Locker/Used Qil Tank/Used Antifreeze Tank/SCU/MEP

Item Unit Size Quantity
Absorbent Pads Bundle 100 1
Absorbent Booms Bundle 10 feet 2
Oil Absorbent Bag 44 liters 2
Overpack Drum Each 30 gallons min. 1

5-1



5.5 Collection of Used Petroleum QOil Lubricants

Recommended procedures for the collection of used petroleum oil lubricants should be implemented as
follows:

1. All services performed on unit vehicles and equipment should be conducted to ensure that used oil is
prevented from being spilled. In the event of a spill, all sanitary and storm sewer systems should be
protected so that the spill is prevented from entering and contaminating the sewer systems. When
possible, servicing should be accomplished inside the shop bays where spill equipment is readily
available and the shop floor offers some protection. The spill should be immediately collected for
proper disposal.

2. Collect used oil in approved containers after vehicle services are performed. The used oil should be
disposed of in the appropriate double-walled tank marked “used oil” by trained shop personnel as
soon as possible.

3. All containers used for oil collection should be clearly marked and properly stored in a contained area
to prevent potential residues/spills from migrating to a larger area.

4. Once the Used Oil Tank is filled to 75% capacity, the motor pool sergeant, shop foreman or
responsible person should contact the 81% RRC environmental section for proper disposal.
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6.0 PROCEDURES TO IMPLEMENT PLAN IN EVENT OF SPILL

The purpose of this chapter is to outline procedures to implement in the event of a spill. It includes
responsibilities of key personnel, procedures for normal duty hours, provisions for off-duty office hours,
planning measures prior to all exercises, outside agencies contact phone numbers, public relations
information, and communications.

6.1 Responsibilities of Key Personnel

Unit Commanders - Unit Commanders at all levels should ensure that the provisions of this plan are
properly implemented. They should ensure that Environmental Action Coordinators are appointed on orders
and that all unit personnel are briefed on the procedures of this plan. In the event of a spill requiring resources
beyond those of the unit, unit Commanders should arrange for appropriate assistance from other units located
at the facility, the unit’s higher headquarters, and the 81 RRC Environmental Action Coordinator.

Facility Manager - The Facility Manager is responsible for coordinating the implementation of this plan.
This includes monitoring potential sources of spill, performing facility clean-up operations that their local
organizations can safely and adequately handle. The Facility Manager must identify and locate spill
equipment and other resources that are available for the prevention, containment and clean up of spills.

Unit Environmental Action Coordinator - The unit Environmental Action Coordinator should coordinate
with the Facility Manager, higher headquarters and the 81% RRC Environmental Action Coordinator in
identifying and monitoring potential spill hazards and maintaining Material Safety Data Sheets, as required.
The unit Environmental Action Coordinator should coordinate with higher headquarters to identify and locate
required clean-up equipment and other resources and maintains continuous liaison with subordinate units and
other units within the command regarding spill contingency efforts and related environmental issues.
Appendix B — Emergency and Spill Response Action List includes points of contact for each unit. The
appointed unit Environmental Action Coordinator should be responsible for updating the list (Appendix B) as
personnel changes occur within the unit. The updated form should be submitted to the 81% RRC
Environmental Action Coordinator.

81° Regional Readiness Command Environmental Action Coordinator - The 81" RRC Environmental Action
Coordinator should work with the Facility Manager to properly implement this plan. He should assist the
Facility Manager in identifying, monitoring and eliminating potential spill hazards. In the event of a spill, it
will be the responsibility of the 81" RRC Environmental Action Coordinator to contact the appropriate
outside agencies as listed in Appendix B — Emergency and Spill Response Action List.

Facility Spill Prevention Control and Countermeasures Point of Contact - The Facility Spill Prevention
Control and Countermeasures Point of Contact should ensure that this plan is maintained and is current with
applicable regulatory guidelines.

Facility Environmental Action Coordinator - The Facility Environmental Action Coordinator should work
with Facility Manager in order to implement this plan. The Facility Environmental Action Coordinator should
ensure that the facility is maintained and operated properly to prevent potential spills and that corrective
measures are implemented expediently in the event of a spill.
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6.2 Implementation of the SPCC Plan

The plan must be implemented should one or more of the following criteria occur:

1.

2.

5.

Petroleum/QOil/Lubricant (POL) spill enters a sanitary or storm sewer system.
POL spill which causes a sheen on waters of the United States of America.
POL spill greater than 25 gallons.

POL spill less than or equal to 25 gallons not cleaned up within 24 hours will become a reportable
spill.

Toxic/hazardous substance spill in any quantity.

In the event of a spill, personnel at the location of the spill should take immediate measures to control and
contain the spill and reduce fire and health hazards. Personnel safety will remain the first priority. Depending
upon the nature of the spill and the hazardous or toxic materials involved, the senior person on the scene should
ensure safety protection of personnel while undertaking containment measures.

6.3 SPCC Procedures for Normal Duty Office Hours (Mon. - Fri.; 7:30 a.m. - 4:00 p.m.)

In the event of a spill, the following procedures should be implemented (as shown in Figure 6-1):

1. Contain the spill as best possible with readily available means to prevent the spill from migrating to a

larger area. Control devices such as spill control booms and absorbent material should be used.
Personnel safety will remain first priority.

2. Assure that all sanitary and storm sewer systems are protected so that the spill is prevented from entering

and contaminating the systems. As stated earlier, control devices such as spill control booms and
absorbent material should be used.

3. Senior personnel in charge at the spill site should prepare the Preliminary Alert Procedure Checklist

attached in Appendix C and immediately notify the Unit Environmental Action Coordinator and/or
Facility Environmental Action Coordinator. The senior personnel should notify the Facility Manager
and/or Staff Duty Officer in the event of the unavailability of either Environmental Action
Coordinator. The senior person on the scene should immediately notify the fire department and/or
ambulance service if it is necessary. Emergency telephone numbers are included in the Emergency and
Spill Response Action List attached in Appendix B.

4. The Facility Environmental Action Coordinator should coordinate with the Facility Manager and

determine the nature and seriousness of the spill. The Facility Environmental Action Coordinator
should assemble a facility response team to further control, contain and take remedial action of the
spill. Should outside agencies be required to be contacted to further control the spill, the Facility
Environmental Action Coordinator and/or the Facility Manager should notify the 81" RRC
Environmental Action Coordinator for further instructions. In the event of the unavailability of the
81% RRC Environmental Action Coordinator, the Facility Environmental Action Coordinator and/or
Facility Manager should contact the appropriate outside agencies. Emergency telephone numbers are
included in the Emergency and Spill Response Action List attached in Appendix B.
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Figure 6-1 SPCCP Procedures for Normal Duty Office Hours
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6.4 SPCC Procedures for Off-Duty Office Hours

In the event of a spill, the following procedures should be implemented (as shown in Figure 6-2):

1. Contain the spill as best possible with readily available means to prevent the spill from migrating to a
larger area. Control devices such as spill control booms and absorbent material should be used.
Personnel safety will remain first priority.

2. Assure that all sanitary and storm sewer systems are protected so that the spill is prevented from entering and
contaminating the systems. As stated earlier, control devices such as spill control booms and
absorbent material should be used.

3. Senior personnel in charge at the spill site should prepare the Preliminary Alert Procedure Checklist
attached in Appendix C and immediately notify the Unit Environmental Action Coordinator and/or
Facility Environmental Action Coordinator. The senior personnel should notify the Facility Manager
and/or Staff Duty Officer in the event of the unavailability of either Environmental Action
Coordinator. The senior person on the scene should immediately notify the fire department and/or
ambulance service if it is necessary. Emergency telephone numbers are included in the Emergency and
Spill Response Action List attached in Appendix B.

4. The Unit or Facility Environmental Action Coordinator should coordinate with the Staff Duty Officer
and determine the nature and seriousness of the spill. The Unit/Facility Environmental Action
Coordinator should assemble personnel to further control, contain and take remedial action of the
spill. Should outside agencies be required to be contacted to further control the spill, the Unit
Environmental Action Coordinator and/or the Staff Duty Officer should notify the 81" RRC
Environmental Action Coordinator for further instructions. In the event of the unavailability of the
81% RRC Environmental Action Coordinator, the Unit Environmental Action Coordinator and/or the
Staff Duty Officer should contact the appropriate outside agencies. Emergency telephone numbers
are included in the Emergency and Spill Response Action List attached in Appendix B.

6.5 Plan Prior to All Exercises

Prior to all exercises, the unit Commander and the Environmental Action Coordinator should determine a
practical method for spill control in the field. Actions to be implemented should be as follows:

1. Identify the agency assigned responsibility for field clean up and the resource requirements for spill
control. In the event of the unavailability of spill control equipment, requisition and obtain
equipment prior to all exercises.

2. Prepare a list of names and telephone numbers of key personnel and the type and location of spill
contingency equipment. This information should be annotated in the service support sections of all
operations orders, Standard Operation Procedures and/or Letters of Instructions.

3. All personnel will be briefed on the scope of all exercises and the requirements of the spill contingency

plan and the location(s) of spill contingency equipment. This briefing will include all individuals
participating in the field exercise.
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Figure 6-2 SPCCP Procedures for Off Duty Office Hours
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6.6 Outside Agencies to Contact

The Environmental Action Coordinator, Facility Manager and/or Staff Duty Officer in coordination with the
next higher headquarters and/or 81" RRC Environmental Action Coordinator, will determine additional
personnel to be notified. The senior person on-site will base the need for outside agency notification on the
size of the spill, severity of health hazard, potential for environmental damage and available spill containment
resources. Appropriate outside agencies to contact include the following:

C. Outside Emergency Agencies

1. Fire Department Dial 911
2. Police Department Dial 911
3. Ambulance Dial 911

It will be the responsibility of the 81 RRC Environmental Action Coordinator to contact the following
agencies if required:

1. EPA National Response Center, NRC
1-800-424-8802

2. U.S. Army Environmental Center
1-410-436-4714/1265

3. North Carolina Department of Environment & Natural Resources (NCDENR)
1601 Mail Service Center
Raleigh, NC 27699-1601
1-919-733-4984

4. North Carolina Emergency Operations Center
1-800-858-0368

5. Chemical Transportation Emergency Center, CHEMTREC
1-800-424-9300

6.7 Public Relations
Should a spill occur at the facility, the following procedures for public relations should be implemented:
1. Immediately following a spill, the ranking unit officer at the scene should contact his commander.

2. As soon as possible after a spill, a single unit Public Relations officer should be designated in
conjunction with the next higher headquarters.

3. Detailed statements issued regarding a major spill should be cleared by the Staff Judge Advocate of the
major headquarters.
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4. No statements should be made containing any of the following, unless cleared by higher headquarters:
a. Speculation concerning liability for the spill or its legal consequences.
b. Speculation regarding the cause of the spill.
c. Estimates of damages expressed in dollars.
d. Estimates of how long cleanup will take or of cleanup costs.
e. Promises that environmental quality or anything else will be restored to previous conditions.
f.  Opinions concerning the appropriateness of government response to the spill.

6.8 Establishment of a Communications Center

Immediately following the notification process and assembly for contingency responsibilities, it is
recommended to establish a communications center as follows:

1. Establish direct communications to the spill site.

2. Establish central location to assemble and brief additional personnel for clean up and/or
containment operations.

3. Locate an area away from spill containment work where briefings to press, local government,
and/or military personnel can be issued.

4. The Unit Commander or Environmental Action Coordinator should coordinate these activities
with personnel or request augmentation as required.
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7.0 RECOMMENDED TRAINING REVIEW REQUIREMENTS

Federal and Army regulations require annual training for individuals working with petroleum, oils, lubricants,
and other hazardous materials. Newly appointed individuals must receive appropriate training concerning the
spill potential of these materials and the hazards associated with performing their duties. This plan should be
reviewed by all personnel annually and can be combined with other mandatory hazardous communication or
spill response training events. It will be the responsibility of the 81% Regional Readiness Command to provide
periodic training updates to each unit.

It is recommended to conduct a simulated “mock’ spill event and implement the procedures in the SPCCP as if
a spill actually occurred. A “mock” spill event should be simulated once a year during normal duty hours and
once a year during off-duty hours for each unit.
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8.0 APPROVAL AND CERTIFICATION

Professional Engineer Certification
I hereby certify that I have been the person responsible for overseeing the examination of the
Facility. T am familiar with the provisions of federal regulations 40 CFR 110, 112, 116, 117 and 302,
attest to the best of my knowledge that this SPCCP/ISCP was prepared in accordance with

reasonable and prudent engineering practices and satisfies the cwrent requirements of the
aforementioned regulations.

Name and Title: ﬁ A 7 S /ﬂ’-’ JM[”MM
Signature: W

Registration No: _7% #/
State: S

Date: 2[? ’ﬂ;z Q ﬁ
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IMMEDIATE CORRECTIVE ACTIONS TO
IMPLEMENT THE SPCC PLAN IN EVENT OF SPILL

The following is a list of corrective measures and actions to immediately implement in the event of a spill:

1. Contain the spill as best possible with readily available means to prevent the spill from migrating to a
larger area. Control devices such as spill control booms and absorbent material should be used.
Personnel safety will remain first priority.

2. Assure that all sanitary and storm sewer systems are protected so that the spill is prevented from entering
and contaminating the systems. As stated earlier, control devices such as spill control booms and
absorbent material should be used.

3. Senior personnel in charge at the spill site should prepare the Preliminary Alert Procedure Checklist
attached in Appendix C and immediately notify the Unit Environmental Action Coordinator and/or
Facility Environmental Action Coordinator. The senior personnel should notify the Facility Manager
and/or Staff Duty Officer in the event of the unavailability of either Environmental Action
Coordinator. The senior person on the scene should immediately notify the fire department and/or
ambulance service if it is necessary. Emergency telephone numbers are included in the Emergency and
Spill Response Action List attached in Appendix B.

4. Await further instructions from the Environmental Action Coordinators.
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EMERGENCY AND SPILL RESPONSE
ACTION LIST

A. Points of Contact

(Pen and ink changes can be made to this list as required for updating purposes until plan is revised)

1. Unit in Operational Charge

81" Regional Readiness Command

255 West Oxmoor Road
Birmingham, AL 35209
(205) 912-6957

2. Facility Manager

Sharon Flood
Adrian Rhodes USAFRC
2144 Lakeshore Drive

Wilmington, NC 28401-7247

(910) 763-8264

3. Facility Environmental Action Coordinator

SGT Caleb Niehouse
Adrian Rhodes USAFRC
2144 Lakeshore Drive

Wilmington, NC 28401-7247

(910) 763-9341

4. 81 RRC Environmental Action Coordinator

Michelle Hook

81" RRC

Bldg.13000 Jackson Blvd.
Columbia, SC 29207-6580
(803) 751-6757

Alternate (vacant)

Adrian Rhodes USAFRC
2144 Lakeshore Drive
Wilmington, NC 28401-7247
(910)

Sharon Flood (Alternate)
Adrian Rhodes USAFRC
2144 Lakeshore Drive
Wilmington, NC 28401-7247
(910) 763-8264

Steven Francis (Alternate)
81% RRC Chief, Env. Division
255 West Oxmoor Road
Birmingham, AL, 35209-6383
(205) 912-6957

5. Facility Spill Prevention Control and Countermeasure Point of Contact

SGT Caleb Niehouse
Adrian Rhodes USAFRC
2144 Lakeshore Drive

Wilmington, NC 28401-7247

(910) 763-9341
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EMERGENCY AND SPILL RESPONSE
ACTION LIST (Cont.)

B. Individual Units Points of Contacts

(To be provided and updated by each individual unit)

. Unit:

. Unit Coordinator:
Name:

Rank:

Phone:

. Second in Command
Name:

Rank:

Phone:

. Unit Environmental Action Coordinator
Name:

Rank:

Phone:

. Staff Duty Officer
Name:

Rank:

Phone:
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EMERGENCY AND SPILL RESPONSE
ACTION LIST (Cont.)

C. Outside Emergency Agencies

1. Fire Department Dial 911
2. Police Department  Dial 911
3. Ambulance Dial 911

It will be the responsibility of the 81% RRC Environmental Action Coordinator to contact the following
agencies if required:

1. EPA National Response Center, NRC
1-800-424-8802

2. U.S. Army Environmental Center
1-410-436-4714/1265

3. North Carolina Department of Environment & Natural Resources (NCDENR)
1601 Mail Service Center
Raleigh, NC 27699-1601
1-919-733-4984

4. North Carolina Emergency Operations Center
1-800-858-0368

o

Chemical Transportation Emergency Center, CHEMTREC
1-800-424-9300

B-3



APPENDIX C

PRELIMINARY ALERT PROCEDURE CHECKLIST



PRELIMINARY ALERT PROCEDURE CHECKLIST

. Date and time spill occurred or was first discovered.

. Where spill occurred and direction of movement.

. Type of material spilled.

. Estimate of amount spilled or rate of release, if continuing.

. Environmental conditions - such as wind direction and speed, precipitation, temperature,
water action and currents, etc.

. If from barges or vessels, name of craft, registry, owner or consignee, deadweight tonnage,
and draft.

. Description of areas likely to be affected - such as riverbanks, beaches, properties, wildlife
areas, streams, sewer drains, etc.

. Cause of spill, if determined.
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PRELIMINARY ALERT PROCEDURE CHECKLIST (Cont.)

9. Action being taken to combat spill, if any.

10. Agencies or persons already notified.

Name:

Rank:

Date:

C-2




APPENDIX D

SPILL REPORT FORM



SPILL REPORT FORM

DATE AND TIME OF SPILL:

NAME OF PERSON MAKING REPORT:

TELEPHONE NUMBER:

NAME OF FACILITY:

LOCATION OF FACILITY:

MAILING ADDRESS OF FACILITY:

LOCATION OF SPILL:

NEAREST BODY OF WATER:

CAUSE AND SOURCE OF INCIDENT:

INJURIES OR PROPERTY DAMAGE:

PRODUCT, QUANTITY AND DURATION OF DISCHARGE:

ACTION TAKEN AND/OR PLANNED:

Environmental Manager:

(Signature)

Environmental Coordinator:

(Signature)

(FAX ONE COPY TO 81st RRC; FILE ONE COPY AT CENTER)

D-1
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MOST RECENT PPM INVENTORIES

When this plan is first received, the AMSA Supervisor, Motor Pool Sergeant or

other responsible person shall insert the most current PPM inventory for the
areas listed in Appendix E of this plan.

Each time the inventories are updated, remove the out of date inventory and
Insert the most current inventory into this plan.
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OMS

INSERT CURRENT PPM INVENTORY HERE

INCLUDING ANY FLAMMABLE STORAGE
AND CORROSIVE STORAGE CABINETS
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HAZMAT LOCKERS

INSERT CURRENT PPM INVENTORY HERE
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U.S. Army Reserve Center Site Assessment
Wilmington, North Carolina February 1995

EXECUTIVE SUMMARY

In November 1993, four underground storage tanks (USTs) were
removed from the U.S. Army Reserve Center, Wilmington, North
carolina by Environmental Technology of North America,
Incorporated (ETI). All the tanks contained heating oil (No. 2
Fuel 0il) for consumptive use on the premises. One of the tanks,
UST Army No. 1, had a small hole at the base of the tank. The
soil sample from the excavation stockpile of USTs Army No. 1 and
5> measured 1320 parts per million (ppm) total petroleun
hydrocarbons (TPH) using EPA Method 3550. Approximately 33 cubic
yards of soil were removed from the excavation of USTs Army No. 1
and 2 and disposed at the ETI Bioremediation Facility in
Fayetteville, North Carolina.

A site assessment was conducted to determine the extent of
damage from the release of UST Army No. 1. The field work for
the investigation was performed from March through June 1994.
Soil samples were collected from six shallow and one deep soil
borings. Monitoring wells were installed in the six shallow
borings.

The soil samples were analyzed for TPH using EPA Method
31550. The soil samples ranged from below detection limit to 133
ppm TPH. However, based on the Site Sensitivity Evaluation (SSE)
the soil at the site is below the final cleanup level of 240 ppm.

Groundwater samples were collected from the monitoring
wells, as part of the investigation. The samples were analyzed
for lead, semi-volatile and volatile organics. The lead levels
in the wells exceeded the North Carolina regulatory limit except
for MW-3-94. Lead is believed to be naturally occurring at the
site. All of the wells are clean except for MW-3-94 based on the
analytical results for semi-volatile and volatile organics. The.
analytical results also indicate the contamination has not
migrated off site. The maximum contaminant concentration was
2-Methylnaphthalene at 0.343 ppm. No samples were collected from
MW-1-94 as the well contained approximately seven inches of free
product. Six temporary wells were also installed in an effort to
locate a free product plume surrounding MW-1-54.

The site is surrounded by residential areas and municipal
facilities and is served by public water supply and sewer. A
small recreational lake is also adjacent to the site but is not a
water supply reservoir. No water supply intakes are located
within 1500 feet of the site.

The site contamination is limited to the groundwater in a
small area north of UST No. 1 based on the results of the
investigation. The soil contamination is below the SSE Final



U.S. Army Reserve Center

Site Assessment
Wilmington, North Carolina

February 1995

Cleanup Level and the source has been removed. The seven inches
of free product in MW-1-94 is the primary environmental concern.

Accordingly, a free product recovery system is recommended for
site remediation along with semi-annual groundwater monitoring.
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ARCOM
BDL
bgs
EPA
ETI
mg/l
nsl

NCAC
NCDEM
NCDOT
OovVa
PID
ppm
SSE
TPH
TW
USACE
USGS
usT

LIST OF ACRONYMS

U.S. Army Reserve Command

Below Detection Limit

below ground surface

U. S. Environmental Protection Agency
Environmental Technology of North America, Inc.
milligrams per liter

mean sea level

Monitoring Well 7

North Carolina Administrative Code

North Carolina Division of Environmental Management
North Carolina Department of Transportation
Organic Vapor Analyzer

Photoionization Detector

parts per million

Site Sensitivity Evaluation

Total Petroleum Hydrocarbons

Temporary Well

United States Army Corps of Engineers

United States Geological Survey

Underground Storage Tank
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I. GENERAL INFORMATION

1.0 SITE HISTORY AND SOURCE CHARACTERIZATION.

1.1 Site Description. The U.S. Army Reserve Center is
located in the western part of Wilmington, North Carolina at 2144
West Lake Shore Drive (Plates 1 and 2). Municipal and
residential areas surround the site. It is bordered by Stadium
Drive and a residential area to the north, by Greenfield Lake to
the east, the City of Wilmington Fire Tower to the south, and
Legion Stadium to the west. The surrounding property owners are
identified in Table 1. The site contains a training facility, a
vehicle maintenance shop, and storage warehouse. The U.S. Army
Reserve 650th and 993rd Transportation Companies utilize the
site for training and eguipment storage. The training facility
is also used by the U.S. Naval and U. S. Coast Guard Reserves. A
site plan is shown on Plate 3.

1.2 8Site History. The U.S. Department of Army purchased
4.26 acres of land from the City of Wilmington, North Carolina
and constructed a training facility and vehicle maintenance shop
in the late 1950's. A 2000-gallon underground storage tank
(UST) containing heating oil was installed during construction
for heating the training facility. A 550-gallon heating oil UST
was also installed during construction for heating the vehicle
maintenance shop.

Several additions have been made to the training facility
and maintenance shop since the original construction. In the
1970's the U.S. Department of Navy added additional office space
to the training facility including a 1000-gallon UST for heating
oil. Also the late 1970's, the original 2000-gallon UST was
abandoned in-place and replaced with a 5000-gallon UST during a
boiler replacement for the training facility. During the
mid-1980's, the vehicle maintenance shop was expanded. The
original 550-gallon UST was probably replaced with a 1000-galleon
fiber glass UST during this construction.

In November 1993, Environmental Technology of North America,
Incorporated (ETI), of Greensboro, North Carolina removed all
four of the USTs from the site. The removal of the USTs was
documented in the three closure reports. One report described
the removal and sampling of the 1000-gallon UST (Navy No. 1) used
by the U.S. Navy for the training facility. A second report
described the removal and sampling of the 2000-gallon and
5000-gallon USTs (Army No. 1 and 2) used by the U.S. Army for the
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training facility. The third report described the removal and
sampling of the 1000-gallon UST (Army No. 3) used by the U.S.
Army for the vehicle maintenance shop. Two copies of each report
were submitted to Mr. Rick Shiver, North Carolina Division of
Environmental Management (NCDEM) Wilmington Regional Office, with
a letter dated 15 February 1994 by the U.S. Army Corps of
Engineers (USACE), Wilmington District.

The tank closure reports stated that all of the USTs were in
good condition and no holes were observed except for UST Army No.
] which had a small hole at the base of the tank. Corrective
action during the tank removals included the removal 33 cubic
yards of soil from the excavation of USTs Army No. 1 and 2.

These excavations were backfilled with clean soil. The excavated
soil was treated off site at the ETI Bioremediation Facility in
Fayetteville, North carolina. The excavations of the USTs Navy
No. 1 and Army No. 3 were backfilled with the excavated soil as
no contamination was indicated by field screening procedures and
then confirmed by closure samples as indicated in Section 1.3.2.

1.3 Previous Investigations. Previous sampling events at
the site were focused on the four USTs. Samples were collected
from the site in July 1993, November 1993, and February 1994.
The following paragraphs summarize these investigations.

1.3.1 July 1993 Soil Investigation. On 29 - 30 July
1993, so0il samples were collected from the tank sites to assist
in preparing the cost estimate for the removal of the USTs.
Plate 4 displays the sample locations. Nine soil samples were
collected from just above the groundwater level using a stainless
steel hand auger. The sample depths ranged from 3.5 to 6 feet,
below ground surface (bgs).

Six samples were analyzed for TPH using United States
Environmental Protection Agency (EPA) Draft Method 4030, an -
immunoassay screening technique with detection limits of 15 ppm
and 75 ppm TPH for No. 2 Fuel 0il. The North Carolina regulatory
limit for high boiling point fuels is 40 ppm TPH. The sampling
results are summarized in Table 2. The samples collected from
the B6-93 and B7-93 located near USTs Army No. 1 and 2 tested
positive for TPH greater than 15 ppm and TPH greater than 75 ppm.
Samples collected from the areas near UST Navy No. 1 and Army No.
3 tested negative for TPH.

USACE, Wilmington District notified Mr. Kirk McDonald,
NCDEM, Wilmington Regional office, by telephone on 3 August 1993
concerning the suspected release from an UST. In addition to the
telephone conversation, a letter dated 10 August 1993 was mailed
£o Mr. Rick Shiver, NCDEM, Wilmington Regional Office confirming
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the 3 August 1993 telephone conversation.

1.3.2 November 1993 Tank Removal. Soil and
groundwater samples were also collected in November 1993 at the
time of tank closure and sent to a laboratory for analysis as
documented in the tank closure reports. Seven soil samples were
analyzed for TPH using EPA Methods 5030/8015 and 3550/8015 with a
detection limit of 10 ppm. Table 3 lists the soil sampling
results. Samples of the stockpiled soil from USTs Army No. 1 and
No. 2 excavations measured 1320 ppm TPH using EPA Method
3550/8015. All other soil samples were below the North Carolina
regulatory limits of 10 ppm TPH for low boiling point fuels and
40 ppm TPH for high boiling point fuels.

Groundwater samples were collected from the UST Army No. 2
and UST Navy No. 1 excavations. The groundwater samples were
analyzed using EPA Method 624 for volatile organics and EPA
Method 625 for semi-volatile organics. All parameters tested for
the UST Navy No.l were below the detection limit (BDL). The
results for UST Army No. 2 groundwater sample indicated petroleum
contamination and are presented in Table 4.

1.3.3 February 1994 Investigation. On 16 February
1994, soil samples were collected for additional site
characterization in the vicinity of UST Army No.l and No. 2.
Plate 5 displays the sample locations. Seven soil samples were
collected from soil borings using a stainless steel hand auger.
The samples were analyzed for TPH using EPA Draft Method 4030, an
immunoassay screening technigque with detection limits of 15 ppm
and 75 ppm TPH for No. 2 Fuel 0il. Table 5 summarizes the
sampling results. Four of the seven samples tested positive for
TPH greater than 75 ppm, which exceeds the North Carolina
regulatory limit of 40 ppm for high boiling point fuels.
However, pieces of asphalt in the samples may have caused a
positive result for the samples from borings B-4-94 and B-7-94. _

2.0 POTENTIAL RECEPTORS AND MIGRATION PATHWAYS.

The potential receptor of primary concern is Greenfield Lake
which is adjacent to the site. Greenfield Lake is not a water
supply reservoir and receives stormwater runoff from various
areas of the City of Wilmington. A sanitary sewer runs through
the contaminated area and could serve as a potential migration
pathway. The site and the surrounding areas are served by the
City of Wilmington public water and sewer. The site has used
public water and sewer since original construction in the late
1950's. No water supply intakes are located within 1500 feet of
the site. The water supply intake for the City of Wilmington is
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located above Lock and Dam No. 1 on the Cape Fear River in
southeastern Bladen County approximately 30 miles northwest of
Wilmington.

II. SITE ASSESSMENT INVESTIGATION AND CONCLUSIONS
3.0 SOILS INVESTIGATION.

The soil investigation for the site assessment was conducted
during 9 - 11 March 1994. Seven borings were drilled in the area
surrounding USTs Army No. 1 and No. 2. Soil samples were
collected for field classification using the Unified Soil
Classification System. The boring logs are presented in Appendix
B. These soil samples were also screened for the presence of
volatile organic compounds using organic vapor analyzer (OVA} and
a photoionization detector (PID). One soil sample was also
collected for the purpose of chemical analysis from each borehole
and analyzed for TPH using EPA Method 3550/8015. Monitoring
wells were installed in all of the boreholes except C5-1-94. The
standard operating procedures used for the investigation are
presented in Appendix A.

3.1 Soil Investigation Methodology.

3.1.1 Soll Boring Procedures. Six shallow borings and
one deep boring were drilled and sampled during the site
investigation. The soil boring locations are displayed on Plate
6. Previous sampling results were used to select the boring
locations. The deep boring, CS-1-94, was drilled approximately
30 feet, bgs. The soil samples for this boring were collected
with a 1.375-inch splitspoon sampler. Five of the shallow
borings (MW-1-94, MW-2-94, and MW-4-94 through MW-6-94) were
drilled approximately 17.5 feet, bgs. The soil samples for these
borings were collected with a 1.375-inch splitspoon sampler. Thg
sixth shallow boring, MW-3-924, was drilled to $.5 feet, bgs using
a 4-inch stainless steel hand auger. The soil samples were also
collected using the hand auger. The borehole elevations were
surveyed by using a sanitary sewer manhole elevation as a
benchmark, as shown on Plate 6. The drilling equipment was
decontaminated before setting up on the first borehole and
between each location.

. 3.1.2 Soil Sampling Procedures for Engineering
Classification. The soil samples collected for field
classification were first placed in a new glass mason jar and
covered with clean aluminum foil secured by the 1id for organic
vapor screening. Both OVA and PID readings were taken for the
field samples. After the organic vapor screenings were complete,
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the samples were transferred to a plastic sample jars for future
reference. The so0il classifications are addressed in Section
3.2. ’

3.1.3 Soil Sampling Procedures for Chemical Testing.
The soil samples collected for analytical testing were removed
from the splitspoon sampler or hand auger and immediately placed
in a clean glass jar with a teflon lined 1lid. The sample was
then placed on ice to maintain a temperature of 4°C during
transport to the laboratory. A new pair of sterile latex gloves
was used for the collection of each sample. A chain of custody
record was maintained to ensure sample integrity upon receipt
by the laboratory. The soil samples were analyzed for TPH using
EPA Method 3550/8015. Section 3.3.2 discusses the analytical
results.

3.2 8ite Geology. The soils encountered during the
drilling consisted of unconsolidated material. Sample
descriptions from soils borings were generally described as
alternating layers of silty sand (SM) and poorly graded sand
(SP). The thickness of the individual layers varies. Castle
Hayne limestone was encountered at approximately 30 feet, bgs or
at elevation -15 feet, mean sea level (msl) in boring CS-1-94.
There are no faults or other structures known to exist near the
site. No natural lithologic developments occur which could cause
preferential paths of groundwater flow. The top of the
unconfined aquifer is between 6 and 7 feet, bgs or between 7 and
8 feet, msl. The locations of geological cross sections are
shown on Plate 7. Cross sections A-A (Plate 8) and B-B (Plate 9)
illustrate the soil types, unconfined aquifer, OVA readings, and
soil analytical results.

. 3.3 8Soil Contamination.

3.3.1 8Site Sensitivity Evaluation. The NCDEM Site
Sensitivity Evaluation (SSE) yields a total site characteristic
score of 130, as shown in Table 6. Table 7 indicates an initial
cleanup level of 80 ppm TPH based on EPA Method 3550/8015. The
site meets criteria for Category E which is defined as no known
water supply wells contaminated within 1500 feet and the area is
served by public water supply. Therefore, the final cleanup
level for the site is 240 ppm as demonstrated in Table 7.

-

3.3.2 Soil Analytical Results. One soil sample was
collected from each borehole and analyzed for TPH using EPA
Method 3550/8015. Plates 6, 8, and 9 illustrate the soil
sampling locations and analytical results. Table 8 summarizes
the soil analytical results. The sample TPH results ranged from
below BDL to 133 ppm. Six of seven soil samples were collected
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from just above the groundwater level. The seventh sample,
CS8-1-20-94, was collected from approximately 30 feet, bgs to
assess the vertical migration of the contamination. Mw-3-2-94
was collected as quality control and quality assurance sample.
However, the sampler did not thoroughly mix the sample prior to
placing the samples in the sample jars. As a result, the TPH
analytical results were 0, 51.7, and 133 ppm TPH for MW-3-94.
The analytical results are below the SSE final cleanup level of
240 ppm TPH. The analytical results and chain of custody forms
are located in Appendix C.

4.0 GROUNDWATER INVESTIGATION.

The groundwater investigation for the site assessment
focused on the area surrounding the former USTs Army No. 1 and
No. 2. §Six shallow monitoring wells were installed and developed
during 9 ~ 12 March 1994. The monitoring wells were sampled on 4
- 5 April 1994. The groundwater samples were analyzed for lead,
semi-volatile organics, and veolatile organics. No samples were
collected from MW-1-94 due to presence of roughly 7 inches of
free product. On 5 - 6 May 1994, six temporary wells were
installed in an effort to locate the free product plume. Free
product measurements were made between 9 May 1994 and 8 June
1994. The temporary wells were removed and grouted with neat
cement on 8 June 1994. The standard operating procedures used
for the investigation are presented in Appendix A.

4.1 Groundwater Investigation Methodology.

4.1.1 Monilitoring Well Installation. Six shallow
monitoring wells were installed in the area surrounding the USTs
Army No. 1 and No. 2. The locations of the wells are shown on
Plate 3. Five of the wells are 15.5 in depth with 10-foot
screens and the sixth well MW-3-94 is 9.5 feet in depth with a
5-foot screen. The well screens were set as to straddle the
water table as the contaminant of concern is No. 2 Fuel 0il.

All of the monitoring wells are constructed of flush jointed
2-inch diameter Schedule 40 polyvinyl chloride (PVC) riser pipe
and 0.010-inch slotted PVC screen. A sand filterpack was placed
to a depth approximately 1 to 1.5 feet above the level of the top
of the screen. A bentonite pellet seal was then placed to a
depth of 1 to 1.5 feet above the sand filterpack. The boreholes
were grouted to the surface with neat cement grout. Aall wells
were finished flush with the ground surface as the areas are
subject to vehicle traffic. Monitoring well elevations were
surveyed by using a sanitary sewer manhole elevation as a
benchmark, as shown on Plate 3. Table 9 presents the monitoring
well data. The well construction records, diagrams, and boring

6
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logs are located in Appendix B.

4.1.2 Groundwater Sampling Procedures. A&all of the
monitoring wells were sampled on 4 - 5 April 1994. First, the
well head space was monitored with an OVA. Next, the groundwater
level was determined using a water level indicator and free
product measurements were made using Kolor Kut gauging paste.
Three well volumes were removed using a new disposable
polyethylene bailer for each well. Groundwater samples were
collected for lead, volatile organics, and semi-volatile organics
from each well except for MW-1-94. The groundwater analytical
results are presented in Section 4.3.1. No samples were
collected from MW-1-94 due to presence of free product. The
samples were placed on ice to maintain a temperature of 4°C
during transport to the laboratory. A new pair of sterile latex
gloves was used for the collection of each sample. A chain of
custody record was maintained to ensure sample integrity upon
receipt by the laboratory.

4.1.3 Temporary Well Installation. On 5 - 6 May 1994,
six temporary wells were installed using a power auger in an
effort to locate a free product plume. Plate 11 displays the
locations of the temporary wells. The auger flights were
decontaminated between each boring. The wells varied in depth
from approximately 5.1 to 6.8 feet, msl. The temporary wells
were constructed of flush jointed 2-inch diameter Schedule 40 PVC
riser pipe and 0.010-inch slotted PVC screen. OVA readings in
the boreholes ranged from 50 ppm for TW-4 to plus 1000 ppm in
TW-3. Temporary well elevations were surveyed by using a
sanitary sewer manhole elevation as a benchmark, as shown in
Plate 11. On 8 June 1994, the six temporary wells were removed
and the boreholes grouted with neat cement grout. Table 10
presents the temporary well construction details and the borehole
OVA readings.

4.2 Site Hydrogeology. At the site, the top of the
unconfined aquifer varies from 6 to 7 feet, bgs or between
elevations 7 and 8 feet, msl as shown on the geoclogical cross
sections on Plates 8 and 9. The locations of the cross sections
are shown on Plate 7. The groundwater recharge occurs by
infiltration. Groundwater moves downward and laterally to
discharge into Greenfield Lake.

An assessment of the horizontal groundwater flow direction
for the site is shown on Plate 10. The groundwater elevation
contours shown on Plate 10 were produced from groundwater levels
recorded in the monitoring wells on 4 - 5 April 1994 prior to
sampling. Table 9 presents the groundwater level measurements
for 4 - 5 April 1994. The monitoring wells were developed on 12
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March 1994. Generally, groundwater at the site flows eastward.
The average hydraulic gradient indicated by the contours is one
percent. No significant features or activities appear to be
affecting the groundwater flow patterns at the site.

4.3 @Groundwater Contamination.

4.3.1 Groundwater Analytical Results. ©On 4 - 5 April
1994, groundwater samples were collected from all of the
monitoring wells except MW-1-94 due to the presence of free
product. The analytical results from the groundwater sampling
are summarized in Table 11 and displayed on Plate 11. MW-3-94
was collected as gquality control and quality assurance sample.
The samples were analyzed for lead using EPA Method 7421 or
239.2, semi-volatile organics using EPA Method 8270 or 625 and
volatile organics using EPA Method 8020 or 602.

The lead levels exceeded the Title 15A North Carolina
Administrative Code (NCAC) Subchapter 2L groundwater standards
except for MW-3-94 as shown in Table 11. The turbidity of the
samples may have increased the lead levels. "However, it is
believed lead is natural occurring at the site as the lowest
levels were found in the most contaminated well, MW-3-94.

The volatile organic levels do not exceed the 15A NCAC 2L
groundwater standards except for benzene in MW-3-94. EPA Method
8270 and 625 identified nine additional compounds associated with
petroleum products in MW-3-94 as shown in Table 11. The compound
with the highest concentration was 2-Methylnaphthalene at 0.343
ppm. No semi~volatile organics were identified in the other
wells. The groundwater analytical results indicate the
contamination is limited to the immediate area surrounding the
tanks and has not migrated off site.

4.3.2 PFree Product Measurements. Free product
measurements were made on 4 - 5 April 1994, 9 May 1994, 23 May -
1994, and 8 June 1994 using Kolor Kut gauging paste. Free
product has only been detected in MW-1-94 in amounts varying from
5.5 to 7 inches as shown on Plate 11. The temporary wells were
not develeoped, therefore, the silty sand may have clogged the
temporary well screens preventing free product from entering the
wells. The soil below the groundwater level appeared to be
contaminated with fuel in TW-3, TW-5, TW-6 and the borehole 0OVA
readings during well installation were 1000 ppm, S00 ppm, and 200
ppm, respectively.

5.0 RECOMMENDATIONS. The primary concern at this site is
groundwater contamination not soil contamination based on the
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L it

field work and analytical results. The contamination is limited
to a small area north of the former Army USTs No.l and No. 2.
Remedial action is required to address the free product in
MW-1-94. The installation of a free product recovery system in
the area downgradient of MW-1-24 should be sufficient to correct
the groundwater contamination problem along with semi-annual
monitoring.

6.0 REFERENCES.

Environmental Technology of North America, Inc., 1993,
Underground Storage Tank Closure Report, Wilmington Reserve
Center, UST-Army #1 & #2.

Environmental Technology of North America, Inc., 1993,
Underground Storage Tank Closure Report, Wilmington Reserve
Center, UST-Army

Environmental Technology of North America, Inc., 1993,
Underground Storage Tank Closure Report, Wilmington Reserve
Center, UST-Navy

New Hanover County, North Carolina, 1994, Tax Office Records.
North Carolina Department of Environment, Health and Natural

Resources, 1993, Groundwater Section Guidelines for the
Investigation and Remediation of Soil and Groundwater.
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Table 1. Adjacent Land Owners
Owner’s Name Ouwner’s Address Property Address
Donald W. Hickman, Jr. 814 Morningside Drive 814 Morningside Drive
Tracy L. Hickman Wilmington, NC 28401 Wilmington, NC 28402
Barbara A. King 329 Foxhall Court 818 Morningside Drive
Wilmington, NC 28403 Wilmington, RC 28401
Virginia .. Smith 822 Morningside Drive 822 Morningside Drive
Wilmington, NC 28401 Wilmington, NC 28401
E. E. Benton 2329 Caroclina Beach Rd. 902 Morningside Drive
Louige Benton Wilmington, NC 28401 _Wilmington, NC 28401
Thomas M. Bishop 1111 South Shore Drive 906 Morningside Drive
Vicki 8. Bishop BSL Southport, NC 28461 | Wilmington, NC 28401
petra Olsen Hefner 1511 4th Street South 910 Morningside Drive
Wilmington, NC 28401 Wilmington, NC 28401
Francise 5. Klimek 22 Madison Street 914 Morningside Drive
Wilmington, NC 28401 Wilmington, NC 28401

Inman Rachel Pruitt

2102 W. Lake Shore Dr.
Wilmington, RC 28401

2102 W. Lake Shore Dr.
Wilmington, NC 28401

City of Wilmington

C/0 City Attorney
P.O. Box 1810
Wilmington, NC 28402

Greenfield Lake
Carolina Beach Road
Wilmington, NC 28401

City of Wilmington

C/0 City Attorney
P.O. Box 1810
Wilmington, NC 28402

Legion Stadium
Carolina Beach Road
Wilmington, NC 28401

City of Wilmington

C/0 City Attorney
P.O. Box 1810
Wilmington, NC 28402

Fire Tower
Lake Shore Dxr. West
Wilmington, WNC 28401
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Table 2.

July 1993 Soil Sampling Results

TPH TPH
EPA 4030 EPA 4030
Tank Boring/ 15 ppm 75 ppm
Depth Detection Detection
Limit Limit
Navy No.l/ B1-93/ Negative Negative
1000 gal. 3.5 ft.
Navy No.1l/ B2-93/ Negative Negative
1000 gal. 4.0 ft.
Army Nos. 1 & 2/ B6~-93/ Positive Positiver*
2000 & 5000 gal. 6.0 ft.
Army Nos. 1 & 2/ B7-93/ Positive Positive+
2000 & 5000 gal. 6.0 ft.
Army No. 3/ B8-93/ Negative Negative
1000 gal. 5.0 ft
Army No. 3/ B9-93/ Negative Negative
1000 gal. 5.0 ft.
i

Note: * Exceeds North Carolina Regulatory Limit of 40 ppm.~
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Table 4, MNovember 1993 Groundwater Sample Results

GW-2
Contaminant UST Army No. 2

Result

(mg/1)
Fluoroanthene 0.243
Naphthalene 0.185
Benzo (a) Pyrene 0.0267
Benzo (a) anthracene 0.107
"Beﬂzo (g,h,i) Perylene 0.0106
“Fluorene 0.072
“Indeno (1,2,3,-cd) Pyrene 0.0117
“ Pyrene 0.192 I
“Anthracene 0.0558
"Phenanthrene 0.330
“Benzo {b,k) fluoranthene 0.0487
"Xylene 0.0135
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Table 6. Site Seansitivity Evaluation

Site Sensitivity Evaluation (SSE)
Site Characteristics Evaluation (Step 1)

v—— e —————— S ——————————— A ———
Characteristic Condition Rating
Grain Size* Gravel 150
Sand 100
Silt 50
Clay 0
Are relict structures, Present and intersecting the 10
sedimentary structures, water table.
and/or textures present
in the zone of Present but pot intersecting 5
contamination the water table.
and underlying "solis™?
None present. 0
0 -5 feet
Distance from location of (C. D & E sites only) 20
deepest contamitnated 5 - 10 feet 20
soll** to water table. 510 - 40 feet 100
> 40 feet
Is the top of bedrock or
transmissive indurated Yes 2(?
sediments located above No
the water table?
Artificial conduldts present Present and intersecting 10
within the zone of the water table. -
contamination. Present but not intersect- 5
ing the water table.

Not present.

‘Total Site Characteristics Score: 130

* Predominant grain size based on Unified Soil Classification System or U.S. Dept. of Agriculture
Sotl Classification Method.

** [>10 ppm TPFH by Mcthod 5030; >40 ppm TPFH by Method 3550: >250 ppm O&G by Method
9071)

3110793

Source: Groundwater Section Guidelines for the Investigation and Remediation
of Soils and Groundwater, March 1993, NCDEM, Groundwater Section.
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Table

7.

Final Cleanup Level

Site Sensitivity Evaluation (SSE)

Initial Cleanup Level
(Step 2)

Final Cleanup Level
(Step 3)

Final
Cleanup
Level
Total Site Initial Cleanup Category A& B
Characteristics Level TPFH {ppm) (Multiply initial 1 x___ = ppm
Scere cleanup level by 1)
Cats, C&D
>150 €10 Select ,Mu,ﬁ';,?; tnitial 2 x - ppm
121-150 20 Site cleanup level by 2)
91-120 40 Category®
61-90 60 - Catogory E
31-60 BO (Mutﬁ‘;ly inttial 3 x - ppm
D-30 100 I i ¢leanup level by 3)

Total Site Initial Cleanup
Characteristics Level TPFH {ppm) g;&g ‘;\:ﬁ" | x . pprm
Score cleanup level by 1)
>150 <40 Select Category C & D
121-150 80 Site (!ifmlt.llzilyl ln:riizl 2 2 x = ppm
91-120 160 Category® cleanup level by
61-90 g;g - Calegory E
31-60 p (Multiply initial 3 x_80 « 240 ppm
0-30 400 l cleanup level by 3)

Total Site Initial Cleanup
hara Category A& B
C cteristics Level O&G (ppm) Crleony mitial L x ) opm
Score cleanup level by 1)
0 <250 Select Category C & D
12> 11-5150 400 Site {(Multiply inidal 2 x = ppm
91-120 550 Category” cleanup level by 2)
e 700 Category E
31-60 850 (Multiply initdal 3 x = ppm
0-30 1000 ] I cleanup level by 3)

* See Stte Category Descriptions, Table 3
31093

Source: Groundwater Section Guidelines for the Investigation and Remediation
of Soils and Groundwater, March 1993, NCDEM, Groundwater Section.
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1. PROJECT DESCRIPTION

The objective of this investigation is to complete the field
work for a Comprehensive Site Assessment (CSA)} at the Wilmington
Army Reserve Center (ARC). Previous investigations have identified
a possible release from an underground storage tank (UST)
containing heating oil (No. 2 Fuel 0il)}. The specific goals of
this project include; 1} deternining the cause and extent of
groundwater and soil contamination, 2) identifying potential public
health and environmental risks, and  3) defining future
investigations or actions required for the site.

This work effort will be performed by U.S5. Army Corps of
Engineers (USACE). The USACE Wilmington District will oversee the
project with support from the USACE Savannah District. The
description of work for this project involves the activities
described below:

1) pPrepare and submit a Chemical Data Acquisition Plan
(CDAP) . This will be done by Wilmington District personnel.

2) Prepare and submit a Site Safety and Health Plan (SSHP) .
This will be done by Savannah District personnel. The SSHP will be
submitted and approved prior to the initiation of any field work at
the site.

3} 1Install and develop seven monitoring wells. This will be
done by Savannah District personnel.

4) Ccollect soil samples for geotechnical and chemical
analysis from each well boring. This will be done by Savannah
District personnel.

5) Collect groundwater samples from the monitoring wells.
Thie will be done by Wilmington District personnel.

6) analyze the groundwater samples for lead, purgeable
aromatic hydrocarbons and semi-volatile organics. Analyze the soil
samples for total petroleun hydrocarbons (TPH). The primary and
guality control samples will be analyzed by Specialized Assays,
Nashville, Tennessee. The quality assurance samples will be
analyzed by James H. Carr & Associates, Columbia, South Carolina.
A Quality Assurance Report will be prepared by the South Atlantic
Division (SAD) Laboratory.

7) Prepare and submit a Comprehensive Site Assessment to the
state of North Carolina which provides an assessment of the site
based on the field work and analyses performed. This will be
performed by personnel from the Wilmington District. The report
will be submitted to the 120th ARCOM for review and approval prior
to being submitted to the State of North Carolina.



1.1 Site Description. The Army Reserve center (ARC)} 1is
located in the western part of Wilmington, North carolina at 2144
wWest Lake Shore Drive (Figure 1}. Municipal and residential areas
surround the facility. It is bordered by a residential area to the
north, by creenfield Lake to the east, the City of Wilmington Fire
Tower to the south, and Legion Stadium to the west. The facility
contains an office building, a maintenance facility, and storage
warehouse. The office building is also used by the Navy and
Ccoast Guard Reserves. The facilities are used for training,
storage, and vehicle maintenance. A site map is shown in Figure 2.

1.2 Previous Investigations. During November 1993, four USTs

were removed from the Wilmington ARC (Figure 2)- The USTs
contained No. 2 Fuel 01l for consumptive use on the property and
ranged in size from 1000 gallons to 5000 gallons. pPrevious
sampling events have focused on releases from these UsTs. Samples
have been collected from the cite in August 1993, November 1993,
and February 19%4. The following sections summarize the sampling
results.

1.2.1 August 1993 Investigation. ID August 19923, soil
samples were collected from the tank sites to assist in preparing
the cost estimate for removal. Nine soil samples were collected
from hand augered borings using a stainless steel auger. Six
samples were analyzed for TPH using United States Environmental
Protection Agency (EPA)} Draft Method 4030, a immunoassay screening
technigque with detection limits of 15 parts per million (ppm) and
75 ppm TPH for NoO. > Fuel 0il. The North Carolina regulatory limit
for high boiling point fuels i 40 ppm TPH. The sanpling results
are summarized in Table 1. The sample locations are shown 1in
Figure 3.

1.2.2 November 1993 Investigation. Soil and groundwater
samples were also collected in November 1993 at the time of tank
closure and sent to a laboratory for analysis. Seven soil samples
were analyzed for TPH using EPA Methods 5030/8015 and 3550/8015
with a detection limit of 10 ppm TPH. The soil sampling results
are summarized in Table 2. The sample locations are shown in -
Figures 4 through 6. croundwater samples were collected from the
5000-gallon UST (Army No. 2) and 1000-gallon (Navy No. 1)
excavations. The groundwater samples Wwere analyzed using EPA
Methods 602 and 625. The Navy No.l sample did not exceed any of the
State of North carolina ground water standards. The Army No. 2

groundwater samples exceeded the State of North carolina
groundwater standards.

1.2.3 February 1994 Investigation. In February 1994,
soil samples were collected for additional site characterization in
the vicinity of the 2000 and 5000-gallon USTs. Seven s0il samples
were collected from hand augered borings using a stainless steel
auger. The samples were analyzed for TPH using EPA Draft Method
4030, a imnmunoassay screening technique with detection limits of 15

2



Figure 1

Location Map
Army Reserve Center
Wilmingten, North Carcl
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parts per million (ppm)
North Carolina regulatory

ppm TPH.

The sampling results are summaril

and 75 ppm TPH for No.

2 Fuel 0il.

The

1imit for high boiling point fuels is 40

sample locations are shown in Figure 7.

zed 1in Table

Table 1. August 1993 Soil Sampling Results

3.

The

TPH TPH
EPA 4030 EPA 4030
Tank Boring/ 15 ppm 75 ppm
Depth Detection Detection
Limit Limit
Navy No.l/ B-1/ Negative Negative
1000 gal. 3.5 ft.
Navy No.1l/ B-2/ Negative Negative
1000 gal. 4.0 ft.
Army Nos. 1 & 2/ B-6 Positive Positive*
2000 & 5000 gal. 6.0 ft.
Army Nos. 1 & 2/ B-7/ Positive Positives*
2000 & 5000 gal. 6.0 ft.
Army No. 3/ B-8/ Negative Negative
1000 gal. 5.0 ft
Army No. 3/ B-9/ Negative Negative
1000 gal. 5.0 ft.
Note: * Exceeds North Carcolina Regulatory Limit of 40 ppm.
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Table 2. November 1993 Soil Sampling Results

TPH TPH
EPA 5030 EPA 3350
Tank Source 10 ppm 10 ppm
Detection Detection
Limit Limit
Navy No.1l/ Stockpile < 10 ppm < 10 ppm
1000 gal.
Army No. 1/ South End < 10 ppm < 10 ppm
2000 gal.
Army No. 1/ North End < 10 ppm < 10 ppm
2000 gal.
Army Nos. 1 & 2/ Stockpile < 10 ppm 1320 ppm*
2000 & 5000 gal.
Army No. 3/ North End < 10 ppm < 10 ppm
1000 gal.
Army No. 3/ South End < 10 ppm < 10 ppn
1000 gal.
Army No. 3/ Stockpile < 10 ppn 18.1 ppm
1000 gal.
Note:

* Exceeds North Carolina Regqulatory Limit of 40 ppm.
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1.3 Project Schedule. The investigation activities will
include approximately three weeks of field work, followed by two
weeks of laboratory testing and analysis. The field work will
commence after approval of the CDAP and the SSHP. It is expected
that the well installation and sampling will be completed during
March 1994. The soil and water collected from the monitoring wells
will be shipped to the commercial testing laboratory. The
laboratory testing will start with the arrival of the first field
sample. It is anticipated the report will be completed by mid-May
1994.

2. FIELD INVESTIGATION.

The purpose of this field investigation at the Wilmington ARC
is to define the areal and vertical extent of petroleum hydrocarbon
contamination in the area of the 2000 and 5000-gallon USTs which
were removed in November 1993. This section of the CDAP discusses
the field activities planned to accomplish this goal. The chemical
sampling and analytical programs are discussed in Section 3.0 of
this plan. The field investigation at this site can be divided
into three primary activities:

Monitoring Well Borings

Monitoring Well Design and Installation
Topographic Survey

Investigation Derived Waste

* % A *

The specific field activities include the installation of six
{6) shallow and one (1) deep monitoring well. All wells shall be
flush mounted. For estimating purposes the shallow wells shall be
10 to 15 feet in depth with a 5-foot screen and 2 inches 1in
diameter. The screens for the shallow wells shall be placed as to
saddle the water table. The deep well shall be a telescoping well
approximately 35 feet in depth with a 10-foot screen with a 4 or 6-

inch outer casing and 2-inch inner casing. Chemical and
gecotechnical samples shall be collected from the monitoring well,
borings. The following sections discuss the propesed techniques

for performing each of these elements.

2.1 Monitoring Well Borings. Monitoring wells will be
required to investigate the vertical and horizontal extent of
petroleum hydrocarbons contamination. The proposed monitoring well
locations are shown on Figure 2. S0il samples for chemical
analysis will be required from borings drilled for monitoring well
installations. All borings for monitoring well installations shall
be drilled and sampled according to the following requirements.

2.1.1 Regulatory Requirements. All borings shall be
drilled in accordance with all federal, state, and local
requirements.
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2.1.2 Utility Clearances and Permits. The Wilmington
District will be responsible for obtaining and coordinating all
utility clearances and drilling permits. N.C. Utility Services
will be contracted to mark and flag the proposed drilling area. If
it is necessary to move a boring in order to avoid utilities, the
drill inspector shall be responsible for relocating the boring to
a suitable location which accomplishes the intent of the original
location. The new location shall be as close as possible to the
original location. Both locations shall be shown on the boring
log. The drill crew and inspector shall take all reasonable
precautions to protect persons and property near the drill site.

2.1.3 Drilling Methods anad Decontamination. All borings
shall be drilled by a method of the Savannah District selection.
The method(s) shall be proposed by the Savannah District and
approved by the Wwilmington District prior to use. The drilling
method must allow, oY provisions must be made for, accurate
determination of the depth to groundwater surface. 1f a well 1s to
be installed in a boring, the boring shall be of sufficient
diameter to permit at least two inches of annular space between the
boring wall and the sides of the centered riser and screen. The
boring diameter shall be of sufficient size to allow for the
accurate placement of the screen, riser and centralizers, filter
pack, bentonite and grout.

All sampling equipment shall be decontaminated according to
section 3.4. All drill pipe, drilling tools, etc. shall be free of
potentially contaminating materials (i.e. grease, oil, paint, etc.)
and shall be steam cleaned prior to use at each well/boring. The
drill rig shall be steam cleaned prior to use at the site. The rig
shall be free of leaks which could contaminate the holes (i.e.
hydraulic fluid, ecil, gas, loose paint, etc.). No grease shall be
used on drill pipe joints. The use of any lubricants shall be not
be permitted.

2.1.4 Geotechnical Sampling Requirements. puring
drilling of all borings, soil sampling shall be performed at
regular intervals to allow for accurate logging of the soil
lithology. Sampling may be performed using a split spoon sampler
or thin wall ( Shelly tube) sampler using the techniques given in
ASTM D 1586 and ASTM D 1587, respectively. Other type samplers
(California split tube, hollow stem auger continuous sampler, etc.)
may also be used. All samplers used to collect samples for
chemical analysis shall be stainless steel. Samples to be used

only for logging may be taken with sampling devices which are not
stainless steel.

2.1.4.1 Lithologic Logging. Soil samples for
lithologic logging shall be collected every 2.5 feet for the first
ten feet and every five feet for the remaining depth of each boring
for the shallow wells. For the deep well, continuous split spoon
sampling is required. Material recovered from geotechnical sample

14



intervals may also be utilized to meet the requirements for
chemical sampling, i.e. a sample for geotechnical testing and a
sample for chemical analysis may be taken from the same split spoon
after the material is logged. Where the material quantity is
insufficient to meet all needs, samples for chemical analysis shall
be collected first.

2.1.4.2 Soil Classification. All so0il samples
shall be visually classified in the field using the Unified Soil
Classification System (ASTM D 2488). 1In order to verify, the field
classifications and to obtain additional data on the composition of
the subsurface materials, the Savannah District Drill Crew shall
retain a minimum of two samples per boring for future geotechnical
testing if required. In monitoring well borings, one of the
samples to be tested shall be taken from the screened portion of
the aguifer and one from the unsaturated zone.

2.1.5 Logs. All drill logs shall subscribe to the
following requirements:

1) Logs shall be prepared in the field, as borings are
drilled, by a gqualified, experienced geologist or geotechnical
engineer. Each log shall be signed by the preparer.

2) All log entries shall be printed. Photo reproductions
shall be clear and legible. 1Illegible or incomplete logs will not
be accepted. One legible copy of each field log shall be completed
and sent to the Wilmington District within five days of completion
of field work. The boring will not be accepted by the Wilmington
District before the drilling logs are received and approved.

3) Borehole depth information shall be from direct
measurements accurate to one-tenth of a foot.

4) Logs shall be prepared on the HTW Drilling Log form as
shown in Appendix A.

5) All relevant information blanks in the log heading and..
log body shall be completed. If surveyed horizontal control is not
available at the time of drilling, location sketches referenced by
measured distances from prominent surface features, shall be shown
on, or attached to the log.

6) Log scale shall be l1l-inch = 1-foot.

7} Each and every material type encountered shall be
described in column ¢ of the log form. (Material types are to be
logged directly from samples and indirectly interpolated using

professional judgement, drill cuttings, drill action, etc., between
sampling intervals.)

8) Unconsolidated materials shall be described as

15



outlined below and in the following sequence:

Descriptive USCS classification in accordance with
ASTM D 2488 - 84;

Consistency of cohesive materials or apparent
density of non-cohesive materials;

Moisture content assessment, e.g., moist, wet,
saturated, etc.;

Color;

Other descriptive feature (bedding characteristics,

organic materials, macrostructure of fine-grained

soils e.g., root holes, fractures, etc.);

Depositional type (alluvium, till, loess, etc.).

9) Rock materials shall be described in the sequence

outlined below and in accordance with standard geologic
nomenclature, including:

Rock type;

Relative hardness;

Density;

Texture;

Color;

Weathering;

Bedding;

Fractures, joints, bedding planes, and cavities,

including any filling material and whether open or

closed;

Rock Quality Designation (RQD)

Other descriptive features (fossils, pits,
crystals, etc.).

10) Stratigraphic/lithologic changes shall be identified
in column ¢ by a solid horizontal line at the appropriate scale
depth on the log which corresponds to measured borehole depths at
which changes occur, measured and recorded to the nearest one-
tenth of a foot. Gradational transitions, changes identified from
cuttings or methods other than direct observation and measurement
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shall be identified by a horizontal dashed line at the appropriate
scale depth based on the best judgment of the logger. All lines
shall be drawn with a straight edge and not by free hand.

11) Logs shall clearly show in columns e and £, the depth
intervals from which all sanmples are retained.

12) Logs shall identify the depth at which water is first
encountered, the depth to water at the completion of drilling and
the stabilized depth to water. The absence of water in borings
shall also be indicated. Stabilized water level data shall include
time allowed for levels to stabilize.

13) Logs shall show borehole and sample diameters and
depths at which drilling or sampling methods or equipment change.

14) Logs shall show total depth of penetration anag
sampling. The bottom of the hole shall be clearly identified on
the log with the notation "Bottom of Hole."

15) Logs shall identify any drilling fluid losses
including depths at which they occur, rate of loss and total volume
lost.

16) Logs shall show drilling fluids used including, as
appropriate:

source of make—-up water;

drill fluid additives by brand and product name,
and mixture proportions; and

type of filter for compressed air.

17) Logs shall show depths and types of any temporary
casing used.

18) Logs shall identify any intervals of |holge
instability.

19) Intervals of lost bedrock core shall be shown in
column e. Intervals of intact soil sampling attempts shall also be
shown in column e, including depths from which attempts were made
and length of sample recovered from each attempt. Bedrock coring
information shall be recorded in consecutively numbered runs in
column h and shall include the following:

start and stop time of each core runy
depth to top and bottom of each core run;

length of core recovered from each run.

17



size and type of coring bit and barrel; and

measured depth to the bottom of the hole after core
is removed from each run.

20) Any special drilling or sampling problems shall be
recorded on logs, including descriptions of problem resolutions.

21) Logs shall include all other information relevant to
a particular investigation, including but not limited to

odors;

PID/FID measurements or other field screening or
test results; and

any observed evidence of contamination in samples,
cuttings or drilling fluids.

22) Copies of the field logs shall be included in the
draft report and final report; drafted boring logs shall be
submitted in the final report.

2.1.6 Backfilling. All borings shall be backfilled with
grout or tamped cuttings. The borings shall be backfilled
immediately after the sampling is completed unless saturated
conditions have been encountered or a monitoring well is installed.
In borings encountering saturated conditions, a 24-hour ground-
water level shall be measured before backfilling. Borings left
open overnight shall be covered to lessen the potential for injury
to personnel and to minimize the potential for any surface drainage
entering the boring.

2.1.7 8ite Restoration. The site shall be restored to
the condition prior to field work that 1is acceptable to the
owner /base/facility within 5 days of the completion of the site
investigation. High visible areas or high traffic areas shall be.
immediately restored upon completion of the site investigation.
Drums (if used) shall be staged to a pre-designated drum staging
area specified by the owner as part of this site restoration. The
drums shall be placed on wooden pallets for temporary storage. The

Facility Manager shall provide the final approval of the site
restoration.

2.2 Well Design and Installation. The wells shall be
constructed according to all applicable federal, state and local
requirements. Monitoring well standards for the State of North
Carclina are listed in Appendix B. All well materials shall be
steam cleaned immediately before installation and shall remain
clean until installed in the boring or the material shall be steam
cleaned again. The specifications to be are listed below.

18



2.2.1 Well Screen. The drill c¢rew and inspector shall
have the responsibility of selecting the screened area of the
borehole so that the completed monitoring well provides data which
meets the project data guality objectives. Well screen shall be
constructed of the same size and strength material as the well
riser. Field slotted screen is not permitted. The slot size shall
be Schedule 40 PVC Slot Size 0.010. For water table wells, normal,
seasonal fluctuations in the water table elevation shall be taken
into consideration when placing the well screen so that monitoring
will be possible throughout an average year. Normal fluctuations
shall be determined through a review of local well records and
available literature.

2.2.2 TFilter Pack. The annular space around the well
screen shall be backfilled with a clean, washed, well-rounded
silica sand sized to perform as a filter between the formation
material and the well screen. The grain size of the filter pack
which is used shall be shown on the well construction log. The
filter pack material shall be tremied into place to avoid bridging
and insure a continuocus filter pack throughout the screened
interval of the well. The filter pack shall extend approximately
1 foot below, and 2 to 4 feet above the well screen.

2.2.3 Well Riser. Well riser shall consist of poly-
vinyl chloride (PVC). PVC pipe shall be new, threaded, flush joint,
and as a minimum, conform to the requirements of ASTM F 480-81 SDR
13.5 (Schedule 40). It shall bear markings that will identify the
material as that which is specified and shall carry the seal of the
National Sanitation Foundation. Riser sections shall be joined by
threaded flush-joint «couplings, to form water-tight unions.
Adhesives or solvents shall not be used to join the casing
sections. The use of Teflon tape on threaded joints 1is acceptable
and shall be noted on the well construction log. No lead shot or
lead wool is to be employed in producing seals at any point in the
well,

2.2.4 Well Plumbness and Alignment. All risers shall be
set round, plumb, and true to line. A 10-foot long section of.
pipe, one-half inch less in diameter than the inner diameter of the
well riser pipe, shall be run through the entire length of the well
to check the alignment. The result of such test shall be recorded
on the Daily Quality Control Reports and the installation diagram.
If the pipe does not pass freely for the entire depth of the well,
the drill crew shall replace or repair the well. The pipe section
shall be decontaminated with steam prior to the test. Adeguate
precautions shall be taken to prevent cross-contamination of wells
with cable or rope used to conduct the test.

2.2.5 Bentonite Seal. A minimum 2-foot thick bentonite
seal shall be tremied into place in the annular space above the
well screen and filter pack sand. The seal shall be composed of
commercially manufactured sodium bentonite pellets or granules.
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Bentonite pellets shall not exceed one-half inch diameter. The
bentonite pellet seal shall be allowed to hydrate a minimum of 4
hours before grouting begins. If the bentonite seal is positioned
above the water table, granular bentonite shall be installied in 6
inch lifts with each 1ift hydrated a minimum of 30 minutes between
lifts before proceeding. Clean, potable water shall be added to
hydrate the bentonite. After the placement of the final lift, the
granular bentonite sea)l shall be allowed to hydrate an additional
2 hours before grouting begins.

2.2.6 Annular Seal. Cement grout shall be placed above
the bentonite seal to the ground surface. The cement grout shall
consist of a mixture of Portland Cement (ASTM C 150) and water in
the proportion of not more than 7 gallons of approved water per bag
of cement (94 pounds) . Additionally, 3 percent by weight of
sodium bentonite powder shall be added unless prohibited by state
or local regulations. Grout shall be placed by punping through a
side discharging tremie pipe with the lower end of the tremie pipe
located within 2 feet of the top of the bentonite seal. Pumping
shall continue until undiluted grout flows from the boring at the
ground surface.

2.2.7 Protection of Well. At all times during the
progress of the work, precautions shall be taken to prevent
tampering with the well or the entrance of foreign material into

it. Run-off will be prevented from entering the well during
construction. All wells will be required to be finished flush with
the ground or pavement. Upon completicon of the well, a suitable
vented cap shall be installed to prevent material from entering the
well. The well riser shall be surrounded by a larger diameter
protective casing and set an equal distance below the ground
surface into the cement grout backfill. The casing shall be

installed in a manner that does not hinder access to the monitoring

well for purposes of taking samples or water level measurements.

The casing shall be provided with a locking cap and lock. All

locks shall be brass (non-rusting) and keyed alike. Three (3)

duplicate keys shall be provided, one to the Wilmington District

and two to the owner. A sloped away from the well, shall be.
constructed around the well casing with the top outer edge at the

final ground level elevation. The ground immediately surrounding

the top of the well shall be sloped away from the well.

2.2.8 Monitoring Well Installation Diagrams. Suitable
diagrams detailing the as-built configuration of each monitoring
well shall be prepared for inclusion in the report. The diagrams
shall be prepared by a gqualified geologist present during all
drilling operations. Two legible copies of each field well
installation diagram shall be completed and sent to the Wilmington
District within five days of completion of each well. The well
will not be accepted by the Wilmington District before the drill
logs and installation diagrams are received and approved.
Information provided on all diagrams shall include but not be
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limited to the following:

1) Project and site names, well number and the total
depth of completed well.

2) Depth of any grouting or sealing, and the amount of
cement and/or bentonite used, and the total boring depth.

3) Depth and type of well casing.

4) Static water level upon completion of the well and
after well development.

5) Installation date or dates, and name of the driller
and the geologist installing the well. Each installation
diagram shall be signed by the preparer.

6) All pertinent construction details of monitoring
wells, such as depth to and description of all backfill
materials installed (such as gravel pack, bentonite, and
grout); gradation of gravel pack; length, location,
diameter, slot size, material (PVC, etc.), and
manufacturer of well screen(s); position of centralizers:
and location of any blank pipe installed in the well.

7) Description of surface completion, including
protective steel casing, protective pipes, and concrete
surface seal.

8) A description of any difficulties encountered during
well installation.

9) Surveyed coordinates and elevation of top of ground
and top of well riser.

10) A brief stratigraphic log shall be presented on the
well installation diagram also, showing depths to and
descriptions of major lithologic changes encountered ip
the well boring.

2.2.9 Temporary Capping. Any well that is to be
temporarily removed from service or left incomplete due to delay in
construction shall be capped with a watertight cap and equipped
with a "vandal proof" cover satisfying applicable state or local
regulations or recommendations.

2.2.10 Identification of Wells. A permanent corrosion
resistant tag shall be affixed to the outer steel protective casing
of each well which clearly identifies the well number, depth, date
of installation, the U.S. Army Corps of Engineers, Wilmington
District, and the adjusted top of casing elevation. The well shall
also be clearly identified as a ground water monitoring well, (or
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other type of well as applicable) either on the tag or by other
means which must be approved by the Wilmington District. ©On flush
finished wells, the tag shall be fixed to the inside of the cover
and the outside clearly labeled as a monitoring well.

2.2.11 Well Development. Within one week after each
well has been constructed, but no sooner than 48 hours after
grouting is completed, the Savannah District shall develop the
wells without the use of dispersing agents, acids, or explosives.
The drill crew has the option of developing the well prior to
placing the annular seal providing borehole stability can be
maintained throughout the development and seal placement
activities. This should be considered if significant settlement of
the filter pack during development is anticipated. The cbjectives
of well development are to:

(a) assure that ground water enters the well screen freely,
thus yielding a representative ground-water sample and an accurate
water level measurement;

b) remove all water that may have been introduced during
drilling and well installation;

¢) and remove very fine-grained sediment in the filter pack
and nearby formation so that ground-water samples are not highly
turbid and so that silting of the well does not occur.

Development shall consist of mechanical surging and bailing
until little or no sediment enters the well. This shall continue
for a minimum of 2 hours. Sediment that enters the well during
this process shall be removed. At the end of that time, the well
shall be continuously pumped using an electric submersible, or
pneumatic drive positive displacement or bladder pump.
Temperature, pH, specific conductivity and turbidity shall be
monitored during pumping (1 reading per well volume). Pumping
shall continue until these parameters have stabilized (less than
0.2 pH units or a 10 percent change for the other parameters
between four consecutive readings) and the water is clear and free.
of fines. If these parameters have not stabilized after 4 hours of
continuous pumping, then the Wilmington District shall be contacted
for further direction.

2.2.11.1 Addition of Water. If the addition of
water is required to facilitate surging and bailing only formation
water from that well shall be used. If this is not practical due
to tightness of the formation then only bailing shall be done. 1In
all cases, the utmost care shall be taken not to collapse well
screens during development activities and at least as much water as
was introduced during drilling shall be removed from each well.

Approximately 1 liter of the last water withdrawn from the
well during development shall be collected in a clear glass jar.
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The jar shall be labeled and immediately photograph it with a 35 mm
color photo. The photo shall be submitted as part of the well
installation diagram. The photograph shall be a suitably back-1lit
close up which shows the clarity of the water. Fines remaining in
the water shall not be allowed to settle out prior to taking the
photograph. The depth of any sediment which collects in the bottom
of the jar after the sample is allowed to settle shall be noted on
the Well Installation Diagram. The nephelometric turbidity of the
water shall be determined in accordance with ASTM D-1889 and shown
on the final well installation diagram.

Part of well development should be the washing of the entire
well cap and interior of the well casing above the water table
using only water from that well. The result of this operation
should be a well casing free of extraneous materials {grout,
bentonite, sand, etc.). This washing should be conducted during
development, not after development is completed. This washing
should not be performed where free phase contaminants ( i.e.
petroleum products) are present.

2.2.11.2 Well Development Records. A well
development form shall be prepared and completed for each
monitoring well installed. The form shall be prepared by the

geologist present during the well development operations.
Information provided on the well development record shall include,
but not be limited to the following:

1) Name of project and site, well identification number,
and date(s).

2) Date, time, and elevation of the static water level
and bottom of well before developnent.

3) Method used for development, to include equipment,
size, type and make of bailer and/or pump used during
development.

4) Time spent developing the well by each method, tog
include the typical pumping rate if a pump was used 1in
development.

5) Volume and physical character of water removed, to
include changes during development in clarity, color,
particulates, and odor.

6) Volume and source of any water added to the well, and
chemical analysis of the added water.

7) Volume and physical character of sediment removed, to
include changes during development in color and odor.

8) Clarity of water before, during, and after
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development, including a backlit photo, and depth of any
sediment which settles +to the bottom of the Jjar
containing the last one liter of water withdrawn from the
well during developnent.

9) Total depth of well and the static water level
immediately after, and 24 consecutive hours after
development.

10) Readings of pH,  specific conductance, temperature,
and turbidity taken before, during, and after
development.

11) HName(s) and job title of individual(s) developing
well.

12) Name and/or description of the disposal facility/area
for the waters removed during development.

2.2.12 Water Source. Water for drilling, steam cleaning
and other necessary field activities shall be arranged by the
Savannah District and approved by the Wilmington District.
Chlorine-free water shall be used 1f a suitable source 1is
available. The Savannah District shall be responsible for
providing any deionized water required to perform this work.

2.2.13 Monitoring Well Log Book. A log book shall be
prepared by the Wilmington District for the purpose of maintaining
a record of all personnel who access the monitoring wells. The
notebook shall be permanently bound and have at least one page for
each well and shall contain the keys to the well caps. The book
shall be handed over to the facility manager at the conclusion of
the field activities. The log book shall include a listing of all
existing and newly installed monitoring wells on the site or
installation and shall identify their location by site location
and/or number and horizontal coordinates.

A warning shall be clearly visible in the log book stating the
responsibility of all individuals to use any special procedures
required to protect the integrity of the wells and of the data
obtained from them. The log book shall also contain a detailed
description of the decontamination procedures required for any
equipment that enters the well. The book shall contain log pages
that shall include, as a minimum, labeled columns for the date,
individual’s name and organization, well number, well location and
purpose of activity performed (i.e. sampling, water level
measurement, etc.). The book shall be organized such that
additional entries and new wells can be added at a later date.

2.3 Topographic Survey. After the completion of the
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monitoring wells, the drill crew will locate each of these by
standard surveying methods. The surveys and the survey field book,
or legible copies, will be submitted to the Wilmington District
upon completion of the project.

2.4 Investigation Derived Wastes (IDW). Drill cuttings,
excess sample materials, drilling fluids, and water removed from a
well during installation, development, and sampling shall be
disposed in accordance with applicable federal, state, and local
regulations or guidance. (Reference EPA/540/G-91/009 Management of
Investigation Derived Wastes During Site Inspection)

All materials generated during field activities which are
segregated as potentially contaminated shall be placed in water-
tight containers supplied by the Savannah District. If drums are
utilized, they shall be new, DOT and EPA-approved for transport of
hazardous materials. Any drum used shall be sealed, labeled, ana
recorded so that its contents can be identified as to material and
source. At a minimum, drums shall be labeled as to type of
material contained, site number and location, boring number (and
depths for soils), point of contact and telephone, and date. All
materials shall be segregated in separate drums (i.e. soil, water,
PPE, etc.). Labelling shall be of a permanent nature, unaffectea
by exposure to outdoor elements for an extended period of time.
Labels shall be placed on the side of the drum and positioned so as
to be easily viewed when drums are staged.

All potentially contaminated IDW shall be transported to a
secured centralized location, on site, at the completion of each
boring, well development, or purging event or daily. Drums shall
be secured on wooden pallets and shall not be stacked more than two
high.

Results from laboratory analysis of soil and groundwater
samples collected during the field investigation shall be utilized
to further segregate contaminated and uncontaminated drummed
materials. Drums containing potentially hazardous materials shall
be sampled to characterize the material for off-site disposal,
These analysis shall identify the potentially hazardous
characteristics of the material. The Wilmington District shall
utilize the analyses to prepare a waste manifest for ultimate
shipment of the material to a TSD facility.

3. CHEMICAL SAMPLING PROGRAM.

The following sections present a discussion of the sampling
requirements, sample collection procedures, and sample custody
procedures for the initial field work at the Wilmington ARC.

3.1 Chemical Data Quality Objectives (CDQO). CDQOs are
qualitative and quantitative statements specifying the level anad
extent of chemical data required to support decisions during
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remedial activities. The CDQOs for this project are listed below.

1) Collect soil samples to adequately determine the extent of
soil contamination

2) Collect groundwater samples to adequately determine the
extent of groundwater contamination

3) Ensure data comparability through the use of standard
methods and controlled systems to collect and analyze samples.

4} Provide analytical results of Kknown and acceptable
precision and accuracy; and with method detection limits which
are lower than applicable or relevant and appropriate
reguirements (ARAR).

5) Gather data that could support an evaluation of the risks
posed by the site to human health and the environment.

3.2 USACE Chemical Quality Data Management. USACE requires
that Quality Control (QC) and Ouality Assurance (QA) samples be
collected and analyzed. These QC and QA samples include splits or
replicates of field samples. OC samples help the primary
laboratory to identify and diagnose problems related to sampling
and analysis.

3.2.1 OA Samples. QA samples will be sent to James H.
carr and Associates, Columbia, South Carolina.

3.2.2 QC Samples. QC samples will be sent to
specialized Assays, Nashville, Tennessee.

3.2.3 Laboratory Turnaround Time. The maximum
turnaround is 30 days (from receipt of samples) on all laboratory
analyses of QC samples.

3.2.4 Quality Contreol/Quality Assurance Samples. The
number of QA/QC samples to be taken is detailed in Table 1. -

3.2.5 Quality Assurance Report. A guality assurance
report shall be provided by the South Atlantic Division Laboratory.
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3.3 Sample Collection Procedures.

3.3.1 Soil Sampling. The following section discusses
s0il sampling and collection procedures at Wilmington ARC.

3.3.1.1 Locations. A total ten (14) soil samples
shall be collected for chemical analysis; eight (8) primary samples
for TPH; one (1) QC sample for TPH; one (1) QA sample for TPH,; and
four (4) samples for Asphalt Cement Extraction Test. Oone soil
sample shall be collected for chemical analysis from the soil water
interface of each shallow moniteoring well boring. A second sample
shall be collected from this interface only if the primary sample
appears to contain asphalt. Two samples shall be collected from
the deep monitoring well bhoring; one sample from the soll water
interface of the water table aguifer; and a second sanple from
beneath the confining layer (if present).

3.3.1.2 Soil Sampling Procedure. Sampling for
chemical analysis shall be performed using a stainless steel split-
spoon sampler. Soil grab samples for total petroleum hydrocarbons
shall be obtained by subsampling the material retrieved in the
split spoon. Subsampling shall be done immediately upon opening
the split spoon, and shall be done as soon as possible once the
split-spoon sample is taken from the boring. The portion of the
split-spoon sample which represents slough shall not be sub-
sampled. The drill crew is responsible to recover adequate soil
volume for all analytical requirements. If the sample volume of
the first sample is not adequate, another sample shall be attempted
from immediately below the previous sample or from the same depth
in a boring drilled immediately adjacent to the boring in which the
sample failed. The sample containers shall be filled completely
leaving no headspace and then shall be placed immediately in a
cooler with a temperature of 4°C.

e
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3.3.1.3 Sample Containers, Preservation Procedure
and Holding Times. The following table presents the requirements
for the sample containers, preservation procedure

times.

Table 5. Total Petroleum Hydrocarbons

and holding

Matrix Soil

Parameter Total Petroleum
Hydrocarbons

Container 1 X 8 oz. Glass
w/Teflon Lined Seals

Preservation Ice to 4° C

Max Holding Times:
Extraction
Analysis

within 14 days
within 40 days

Table 6. Asphalt

Cement Extraction

Matrix Soil

Parameter Asphalt Cement
Extraction

Container 1 X 8 oz. Plastic

Preservation None Required
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3.3.1.4 Headspace Screening Methed. The soil
samples shall be screened for volatile organic compounds in the
field at the time of sample collection. Field screening shall
utilize an organic vapor analyzer equipped with either a photo-
ionization detector (PID} or a flame-ionization detector (FID).
If a high humidity condition exists during the time period when
field activity is to be performed, the FID is recommended since a
PID is not reliable screening instrument under these conditions.
The ilonization potential of lamp for the PID shall be optimum for
the contaminants of concern.

1) Immediately upon opening the split-spoon (or other sample
retrieval device} and after collecting the volatile organic
sample (if required), a representative portion of the sample
shall be collected and placed in a clean, contaminate-free
jar. (The sample may be placed in a new, clean, plastic
sandwich bag inside a jar to minimize the number of new jars
required. IYf the plastic bag method is utilized, readings
shall be taken inside empty bags to ensure nc external
contamination is being introduced.)

2) If the volume of sample recovered 1is insufficient for all
analytical reguirements, then the material used in the
headspace readings could be utilized for any non-volatile
sampling requirements (i.e. the headspace material could be
used to fulfill the geotechnical requirements). NOTE: If
due to insufficient sample volume a additional sample was
retrieved immediately below the initial attempt, an
additional headspace reading is not required.

3) Seal each Jjar with at least one continuous sheet of
aluminum foil, using the jar lid to secure the foil.

4) Vigorously agitate the sample jar for at least fifteen
seconds and then allow a minimum of ten minutes (or as the
environmental conditions dictate) for the sample to
adequately volatilize. B
5) During cold weather the samples shall be warmed to near
room temperature prior to taking the headspace measurement.

6) Re-shake the jar and then remove the jar lid. Quickly
insert the vapor sampling probe through the aluminum foil
and record the maximum meter response (which should be
within the first two to five seconds). Erratic responses
should be evaluated in terms of high organic vapor
concentrations or conditions of elevated headspace moisture.

7) Record headspace screening data on the boring log and any
other appropriate documentation (e.g. sample transmittals,
field notebooks, etc.) as appropriate.
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8) The screening instrument shall be calibrated according to
the appropriate standard span gas and shall be calibrated a
minimum of twice daily and before use after a long shut down
period (i.e. lunch breaks, equipment breakdowns, weather
caused breaks, etc.).

9) If sample jars are to be re-used in the field, jars must
be cleaned according to field decontamination procedures for
cleaning of sampling equipment. In addition, headspace
readings must be taken to ensure no residual organic vapors
exist in the cleaned sample jars.

10) Any deviation(s) from the approved procedures must be
noted on the drill logs and the Daily Quality Control Report
(DQCR) and a basis stated for the deviation(s).

3.3.2 Monitoring Well Sampling. The following section
discusses monitoring well sampling and collection procedures at
Wilmington ARC.

3.3.2.1 Locations. A total nine groundwater (9)
samples shall be collected for chemical analysis; seven (7)
primary sanmples; one (1) QC sample; and one {1} QA sample. One
groundwater sample shall be collected for chemical analysis from
each well.

3.3.2.2 Monitoring Well Sampling Procedures.
After development, all wells shall be allowed to stabilize for a
minimum of 2 weeks prior to sampling. For all wells, the depth
to water and the total well depth using an electronic water level
probe shall be measured and recorded. Next, the volume of the
water to be purged shall be determined. Prior to purging,
determine the presence of Non-Aqueous Phase Liguids (NAPLs) at
the top the water column. The well shall then be pumped or
bailed with clean equipment to remove a quantity of water equal
to at least three times the submerged volume of the casing.
Temperature, pH, specific conductivity and turbidity shall be
monitored shall be measured and recorded during the purging -
process. Field parameters shall be measured at the start of
purging and twice per casing volume removed. Purging shall
continue beyond three casing volumes until these parameters have
stabilized (0.2 pH units or a 10 percent change for the other
parameter between four consecutive readings). If the well does
not recharge fast enough to permit removing three casing volumes,
the well shall be pumped or bailed dry and sampled as soon as
sufficient recharge has occurred. Samples shall be drawn and
placed in the appropriate sample bottles immediately upon receipt
of water at the surface. The samples shall then be placed
~immediately in a cooler with a temperature of 4°cC.
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3.3.2.3 Sample Containers, Preservation
Procedure and Holding Times. The following tables present the

requirements for the sample containers, preservation procedure
and holding times.

Table 7. Volatiles

Matrix Water

Parameter Volatiles

Container 2 X 4 mL Glass
Septa vial

Preservation 4 drops con HCL or

NaHS0, to pH < 2,
Ice to 4° C

Max Holding Times:

Extraction -
Analysis within 14 days
Table 8. Metals/Lead
Matrix Water
Parameter Metals/Lead
Container 2 X 1 L Amber Glass
Preservation 5 ml/l of con. HNO,

to pH < 2,
Ice to 4° C

Max Holding Times:
Extraction
Analysis

within 72 hours
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Table 9. Semivolatiles

Matrix Water

Parameter Semiveolatiles
Container 2 X 1 L Amber Glass
Preservation Ice to 4° C

Max Holding Times:
Extraction within 7 days
Analysis within 40 days

3.4 Decontamination Procedures. All sampling eguipment
will be disposable, stainless steel, or teflen and shall be
decontaminated between samples. The decontamination procedures
are as follows:

1) Alconox wash (or egual) and brushing to remove particles,

2) Tap water rinse,

3) Isopropyl alcchol, and

4) Triple deionized/distilled water rinse.

All decontamination water will be stored in a DOT approved
drum. the drums will be labeled with a paint pen. Labeling will
include site name, date, site location, and content. Once
sampling is completed, decon water will be sampled with an
organic vapor analyzer. If readings are less than 5 ppm, the

water will be disposed in the facility oil/water separator..

3.5 Sample Handling. The following sections describe the
procedures required for sample handling.

3.5.1 Numbering Scheme. Samples taken will employ the
following numbering system. This system assures that a uniform
and consistent numbering system is employed in the field.

PPPP-SSSS~nhnnn

PppPp = 4-character designation of the project name:

Example: WARC for Wilmington Army Reserve Center

s$sss = 4-character designation of the sampling subsite:
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Examples: MWO02 for Monitoring Well No. 2
SBO3 for Subsurface Scil from Boring No. 3

The following abbreviations should be used to designate the
nature of each sample:

TK - Tank (UST/AST) SB - Subsurface soil
55 - Surface so0il boring MW - Monitoring well
SW - Surface water SD - Sediment

SL - Sludge

Important Note: Quality Control Check samples shall not bear
any designation that will identify them as such. Blanks shall be
named after one of the sites sampled. (For example, the rinsate
that may have been collected after MW02 was sampled could also be
labelled as MW02.) Splits and Duplicates shall be named using the
sample designation of the original sample. Trip blanks shall be
labelled with a sample subsite designation for any of the water
samples (MW02, for example).

nnnn = 4-character sequential numerical designation starting
with 70001’ for the first sample and incrementing by one for each
subsequent sanple. Each field sample should bear a unique nnnn
sample number. A ‘sample’ may consist of more than one sample
bottle in which case all bottles for a particular sample shall bear
the same number.

3.5.2 Sample Labels. Correct sample labeling and the
corresponding notation of the sample ID numbers in the field
logbook report are necessary to prevent misidentification of

samples and their eventual results. All sample labels will be
completed legibly with indelible ink. The labels will be affixed
to the sample bottle and covered with clear tape. These labels

will include the following at a minimum:

Name of the collector,

Date and time of collection,

MRD LIMS #

Place of collection (Pope AFB, Year, Location #),
Sample ID number,

Analysis required,

Preservatives added,

Designation between '"grab" and "composite" samples.

-

3.5.3 Sample Packaging. Sample packaging, chain-of-
custody, and shipping will follow the guidelines outlined in the
Sample Handling Protocol (Appendix E, ER 1110-1-263, 1 October
1990) . Field samples are to be collected in appropriately labelled
sample containers, enclosed within a plastic zip-lock bag, and
placed in a chilled coocler. Once the samples for the day are
acquired, and the required paperwork completed, the cooler will be
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packed with double-bagged conventional ice and inert packing
material and shipped to the laboratory.

3.5.4 Chain-of-Custody. Each cooler will have a chain-
of-custody form for the samples it contains. These forms will be
placed into a plastic zip-lock bag and taped to the inside of the
1id. Each cooler will be securely sealed with several pieces of
strapping tape attached to the front and rear sides. Custody seals
will be placed on the front and rear side of the cooler 1lid and
covered with clear tape. A sample chain-of-custody form is shown
in Appendix A.

3.5.5 Sample Shipment. The laboratory shall be notified
of the beginning of the sampling activities by the Wilmington
District prior to the arrival of the first sample shipment.
saturday sample arrival shall be cleared with the laboratory in
advance.

The primary and QC samples (except for the Asphalt Cement
Extraction samples) will be sent via overnight delivery to:

Specialized Assays

300 12th Avenue South

Nashville, TN 37203

Telephone Number: (615) 726-0177
Point of Contact: Paul Lane

The QA samples will be sent via overnight delivery to:

James H. Carr and Associates

919 True Street

Columbia, SC 29209

Telephone Number: (803) 776-7789
Point of Contact: Pam Padgett

The samples for Asphalt Cement Extraction will be sent via
first class mail to:

U.S5. Army Corps of Engineers
Division Laboratory

611 Cobb Drive

Marietta, GA 30060-3112

3.6 Analytical Methods. The following methods will be used
for analysis of the samples.

3.6.1 Soils. The soil samples shall be analyzed using
the following methods;

Total petroleum hydrocarbons using EPA Method 3550/ Modified
Method 801% (California GC-FID Method),

35



and Asphalt Extraction Test w/ Gradation.

3.6.2 Groundwater. The groundwater samples shall be
analyzed using the following methods;

Purgeable Aromatic Hydrocarbons using EPA Method 602 including
Xylenes, ;

Semi-volatile organics using EPA Method 625 with the 10
highest peaks identified,

and Lead using Standard Method 3030C, Preliminary Treatment
for Acid Extractable Metals.

3.7 Laboratory Quality Control. Quality control related to
the acquisition of the chemical data has two main elements once the
samples arrive at the laboratories. The first involves the
documented handling of the samples as they are processed through
the laboratory. The second area involves the project reguirements
for the method specified quality control. These two elements are
discussed separately 1n the following two sections.

3.7.1 Sample Handling in the Laboratory. The proper
handling begins with the document receipt by the laboratory of the
samples from the field team. After signing the chain-of-custody,
the sample receipt personnel will inspect the shipping containers
and samples and document the condition in which the samples were
received, and especially noting any deficiencies and note this
information in the "Remarks'" box of the Chain-of-Custody Form and
the sample log book. For this project the laboratory will complete
a Cooler Receipt form as shown in Appendix A. Information to
recorded on this form will include:

condition of custody seals,

Cooler temperature,

Physical condition of samples,

Proper labeling of sample containers,
completed Chain-of-Custody, and
Chemical preservation of samples. J
Following the initial receiving tasks, the samples will be logged
into a hardbound handwritten notebook and also the computer data
system. The data system generated work requests will be reviewed
for accuracy and will be place in the proper file.

3.7.2 Method Specific Quality Control. The method of
analysis specified in Section 3.6 are the standard methods that
will be followed without deviation. The analytical methods have
guality control requirements and/or recommendations and the
laboratory will meet or exceed all method gquality control as
specified by the method. This included calibration procedures and
frequency, laboratory quality control checks ( internal standards
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and surrogate spike recoveries), detection limits, corrective
actions and reporting.

3.7.3 Analytical Data Report. Upon completion of the
analytical work for this project the laboratory will complete an
Analytical Data Report, which will include report sheets from all
analyses including quality control and QA analyses and the
following information. This Report will be provided to the
Wilmington District in no longer than 30 days after completion of
the analysis.

3.7.4 Sample Identification. A table shall identify all
Field Duplicates and Field Blanks as such and match with their
corresponding field samples where applicable.

3.7.5 Sample Receipt. The contract laboratory shall
complete and report a ncooler Receipt Form" for all shipnents for
purposes of noting problems in sample packaging, chain-of-custody,
and sample preservation. This form will be shipped with the chaln-
of-custody form during sample shipment.

3.7.6 General Organic and Inorganic Reporting. For each
analytical method run, the contract lab shall report all analytes
for each sample as & detected concentration or as less than the
specific limits of guantitation. Each analytical method run shall
be clearly identified as belonging to a specific analytical batch.
Generally, all samples with out-of-control spike recoveries belng
flagged for matrix interferences shall be designated as such.
Appropriate data gualifiers (from Functional Guidelines) shall be
used. The lab shall also report dilution factors for each sample
as well as the date of extraction (if applicable) ad date of
analysis.

3.7.7 Internal Quality control Reporting. A complete
set of Quality Control results shall be reported for each
analytical batch even if some of the QC was not performed on
samples from this USACE project. The QC results shall include, but
shall not be limited to, laboratory blanks, surrogate and matrix
spike recoveries, laboratory duplicates and/or natrix spike
duplicate pairs. At a minimum, internal guality control samples
shall be analyzed at rates specified in the specific methods or
higher rates if required to meet project specific Data Quality

Objectives.

4. Field Documentation.

several types of documentation will be prepared in the field
to record the drilling and sampling activities. These will include
boring logs, monitoring well diagrams, sample log sheets, QC/QA
cover page, daily guality control reports, and a field log book.

4.1 Boring Logs. A complete and accurate drilling log for
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each boring will be prepared. Each log will include name of
project, hole number, location of boring, type of drill rig, size
and type of bit used, diameter of boring, location and number of
each sample, blow counts, types of sampling equipment, ground-water
information, and description of materials. Soil materials will be
classified using the USCS. Soil descriptions are to follow ASTM D
2488-84., Vapor field screening results will be recorded on the
logs as well as chemical soil sampling data (time, date, depth).
The drill log (copy), sample transmittals, and any other pertinent
data shall be sent to the Wilmington District. A copy of the drill
log is shown in Appendix A.

4.2 Monitoring Well Diagram. A monitoring well diagram shall
be prepared for each well installed. A copy of the monitoring well
diagram is shown in Appendix A.

4.3 sSample Log Sheets. A sample log sheet for each seil and
groundwater collected for chemical analysis shall be completed at
the time of collection. A copy of the sample log sheet 1s in
Appendix A.

4.4 OQA/QC Cover Page. The identity of the field-originated
QC check samples is given only in the QA/QC Cover Sheet. This form
is completed in the field and submitted to the QA laboratory. A
copy should be kept for the project files. This form is NOT
submitted to the quality control laboratory. Copies of the QA/QC
Cover Pages are located in Appendix A.

4.5 Daily Quality Control Reports. A Daily Quality Control
Report will be completed by the field geologist after each day’s
work. These reports will include information on personnel and
equipment working at the site, work performed (including samples
obtained), weather conditions, safety levels and equipment, quality
control activities (HNu background readings, decontamination
procedures, eguipment calibration times). A copy of the daily
control report that will be used is in Appendix A.

4.6 Field Log Book. All field observations and readingsg
shall be recorded (in addition to the geologic lags) in a bound
notebook in sufficient detail by the field geologist. This is done
so that decision logic may be traced back when reviewed, or data
comparison may be accomplished once off-site analytical results
become available. All information shall be recorded in a bound
notebook with prenumbered pages. Indelible ink will be used for
all entries. A brief listing of pertinent data to be recorded in
the field notebook is as follows but not limited to:

1) date/time
2) sample location
3) weather information
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4) instrument calibration data

5) brief description of sample matrix and any visual
observations

6) denote the number of samples obtained, ID numbers number
and type of containers used, preservation used

7) sample shipping addresses
8) Federal Express billing number
9) any comments, remarks on field activities, and

10) sampler’s name and initials

-
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1.0 PROJECT DESCRIPTION

The objective of this investigation is to complete
additional fieldwork for a Comprehensive Site Assessment (CSA) at
the Wilmington Army Reserve Center (ARC). This document is an
amendment the Chemical Data Acquisition Plan dated March 1994.
During March 1994, six monitoring wells were installed and soil
and groundwater samples were collected. The locations of the
wells are shown in Figure 1. Approximately seven inches of free
product were discovered in MW-1-94. The specific goals of this
project include determining the extent of floating product on the
groundwater table and screening the storm sewers for evidence of
free product.

This work effort will be performed during May 1994 by U.S.
Army Corps of Engineers (USACE), Wilmington District Personnel.
The description of work for this project involves the activities
described below:

1) Prepare and submit an amendment to the Chemical Data
Acquisition Plan (CDAP).

2) Install five temporary monitoring wells and measure the
amount of floating product in each well.

3} Screen the storm sewers in area immediately down
gradient for evidence of free product using an organic vapor
analyzer (OVA).

2. FIELD INVESTIGATION.

The purpose of this field investigation at the Wilmington
ARC is to define the areal and vertical extent of floating
product on the groundwater table. This section of the CDAP
discusses the field activities planned to accomplish this goal.
The field investigation at this site can be divided into primary
activities:
* Temporary Well Borings )
* Storm Sewer Screening

The specific field activities include the installation of
tive (5} shallow temporary wells and screening the storm sewers
using an OVA. The following sections discuss the proposed
techniques for performing each of these elements.

2.1 Temporary Wells. Temporary wells will be regquired to
investigate the vertical and horizontal extent of floating
product. The proposed temporary well locations are shown on
Figure 1. For estimating purposes the temporary wells shall be
10 feet in depth with a 5-foot screen and 2 inches in diameter.

" The screen and riser shall be constructed of Schedule 40 PVC.
The screen slot size shall be 0.010 inches. Field slotted screen
is not permitted. The screens for the Lemporary wells shall be



placed as to straddle the water table.

2.1.1 Regulatory Requirements. All borings shall be
drilled in accordance with all federal, state, and local
requirements.

2.1.2 Drilling Methods and DPecontamination. All
borings shall be drilled using a power auger or a stainless steel
hand auger. All drilling equipment shall be decontaminated
according to Section 3.4 of the CDAP dated March 15%94. Water
level and free product measurements shall be made no sooner than
24 hours after installation. No s0il or groundwater samples will
be collected for analysis. Upon completion of the measurements,
the boreholes will be grouted with neat cement grout.

2.2 BStorm Sewer Screening. The storm sewers and surface
water shall be screened using an OVA. Free product measurements
will be made if possible.

Py
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APPENDIX B
BORING LOGS
AND

WELL CONSTRUCTION RECORDS
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Nornh Carolina - Dapariment of Environment, Health, and Natural Resources EOR OFFICE USE OMLY
{Jvision Oé%@gg:?;;;asl _M;;ziggehTiJrE- g;zggds«;‘gr Section QUAD. NO. _______ SERIALNO. _
Phone (919) 733-3223% tat ____ lemg RO
Minor Basin
WELL CONSTRUCTION RECORD MW-1-94 Rasin Code
LING CONTRACTOR: U.S. Army Corps of Engineers Header Ent. GW-1 Ent
STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER: PERMIT NUMBER:
1. WELL LOCATION: (Show sketch of the location below)
Nearest Town: _Wilmington County: New Hanover
2144 West Lake Shore Drive
{Road, Community, or Subdivision and Lot No ) DEPTH DRILLING LOG
2. OWNER U.S.Army Reserve 120th ARCOM From Jo Formation Descrpticn
ADDRESS Building 9810, lee Rd. At tn:Etzkorn See Attached
(Street or Route No )
Fort Jackson SC 29207-6070
City or Town Siate Zip Code -
3. DATEDRILLED 10 Mar 94 sp OF WELL Monitoring
4. TOTALDEPTH _15.5
5. CUTTINGS COLLECTED YES[x] NO[_]
6. DOES WELL REPLACE EXISTING WELL? YES D NO@
7. STATIC WATER LEVEL Below Top of Casing: 6.25 FT.
{Use "+~ if Above Top of Casing}
8 TOPOF CASINGIS__ U FT. Apove Land Surface®
* Casing Terminated at/or below land surface is itlegal unless a variance is issued
in accordance with 15A NCAC 2C 0118
9. YIELD (gom)_N/A  METHOD OF TEST _N/A
10. WATER ZONES (depth); _Surfical Aquifer
HLORINATION:  Type N/A .. Amount N/A If additional space is needed use back of form
CASING:
Wall Thickness LOCATION SKETCH
Depth Diameter  or WeighvFt  Material {Show direction and distance from al feast two State
fFrom .Y - To 2 pr 2 in _ SCH 40 _PYC Foads, or other map reference points}
Frome——— To Ft.
From —_. To F1 i See Attached
13. GROUT:
Depth Materiai Method -
From _0 To 2.3 _ft neat cement in place
From 2.3 To 3.6  Ft bentonite in place “
14 SCREEN:
Depth Diameter Slot Size Material
From _5 To 15 Ft_2 in. 0.01 jn BVC
From Teo Ft. in. in.
From To Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From _3-6 To_15.2 Ft _6/20  Silica Sand
From - To Ft.
16. REMARKS:
30 HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN A CORDANCE WITH 15A NCAC 2C, WELL
ONSTRUCTION STANDARDS, AND THAT A COPY OF THIS REC HAS BEEN PROVIDED TO THE WELL OWNER.
P M% .. 25_77427&4
/ 5 IANTURE OFVW - e A({ﬂ DATE
N BN G ' cfiorut orginal o Bivision of Environmentiliianagement ang Jopy 7wt Jwner



fELEVATmN GROUND WATER PROJECT
3.10 ARMED Eorces ReSERVE Cenvan
ATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Statlion
16 Mar 4 loMAR 6 4 | |D MARDY Mw- | SEE Lo OF BoinN g
.EVATION TOP OF HOLE SIGNATUB§ OF INSPECTOR
ToP ot RusER . 1435  Covee 14.5! %}uy B eddlsr GECLoOGIST
TOTAL OEPTH OF HOLE HOLE 0.
17.6 Mw- | -94
MONITORING WELL CONSTRUCTION DIAGRAM
(ALL MEASUREMENTS FROM GROUND SURFACE}
PROTECTIVE CASING oue
TYPE OF
PROTECTIVE CASING: _N/A
" TOP OF WELL i
C.o%T e FLugH
PROTECTIVE POSTS NOME = bromT COVET GROUND SURFACE
o e
CASING L
ClAMETER: _Nfa R
CAd t_.L.o(.K-
., TYPE OF PIPE JOINTS: FLusH O-muve- ] 3 SCREEN INFORMATION
0. /:? :':; . T
€ TYPE OF BLANK CASING: N/A R éngTEng*TﬁT é.o.«o
50 .19 I :
1a /:; i SCHEDULE:
ot % I g MATERIAL: [ PVC O STAINLESS
.  TOP GOF SEAL W a%id STEEL
(@} : N
" Y [J OTHER (DESCRIBE)
x TYPE OF SEAL: R
s ~, 5l 2.3 ft.
Z  T0P OF FILTERPACK '.si: 2
— bl B 3.6 1.
TOP OF SCREEN ] "'5" ”i'—*_s.a ft.

1l

2.0"Ip 0.0i6 steT Puc,
FILTERPACK MATERIAL

TYPE: (el 20 Sieich CAND
BACKFILL METHOD: ConcRETE

FILTERPACK W

=
L)
%JE FEYTN Eflom TUP EGERL  TO
© s
1.6 f|”2 R bcE
j _
£ -
=— I R s
| BOTTOM OF WELL N 18 5
WELL DEVELOPMENT 3/,5/9? WATER LEVEL SUMMARY
METHOD: _HAWVD PUMP, Surc& BLout WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: | Houk oaTe, Tive/LEvEL 3/11] 94580 £1 810

VOLUME OF WATER REMOVED: OB GAWUYS
VOLUME OF WATER ADODFOD: NoVE

DESCRIPTION OF PREDEVELOPMENT WATER:

K REDDL 2w M sler
MOTRALE Fuct. oDeR-
DESCRIPTION OF POST DEVELOPMENT WATER: DEFTH FROM TOP CASING
SucHrLy Tatlipy  pep R i nlal TER DEVELOPMENT:
JLiCidér Eugl opoft. 3l3)ey.zss Ligure by WHIR. 7.077

0.7 B Prud
O.4' LET EVED W!ITH BAiuen,
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North {)Darolma . EJEpa_nmenl O(f ?neronmem. :'{eéith, a(r;d I\tlatuéal l;lesources FOR OFFIGE USE ONLY
wisian of Environmenatal Management - Groundwater Section
£.0 Box 29535 - Raleigh, N.C. 27626-0535 QUAD.NO. . SERIALNO.
Phone (919} 733-3221 Lat Long. RO
Minor Basin

WELL CONSTRUCTION RECORD  MW-2-94 Basin Code

LLING CONTRACTOR: U.S. Army GCorps of Engineers Header Ent GW-1 Ent

STATE WELL CGNSTRUCTION
DRILLER REGISTRATION NUMBER: PERMIT NUMBER:

1. WELL LOCATION: {Show sketch of the location below)
Nearest Town: _Wilmington County: New Hanover

2144 West Lake Shore Drive
{Road, Community, or Subdivision and Lot No ) DEPTH DRILLING LOG

OWNER HJ_SJ_AHH}'_Rﬁ_SﬂIALE_lzmh_ARCDIL__ Frem To Formation Description
ADDRESS Building 9810, Lee Rd. Attn:Etzkorn See Attached

A

{Street or Rouwte No )

Fort Jackson sC 29207-6070

City or Town State Zip Code

DATE DRILLED 10 Mar 94 ySE OF WELL Monitoring

TOTALDEPTH _15.5 -
CUTTINGS COLLECTED YES[X] NO[ ]

DOES WELL REPLACE EXISTING WELL? YES [ | NO[X ]

Nowm s

STATIC WATER LEVEL Below Top of Casing:5.95 FT.

{Use "+ if Above Top of Casing)

8 TOPOF CASINGIS__ O FT. Above Land Surface*

* Casing Terminated ator below land surface is lllegal unless a variance is issued
in accordance with 15A NCAC 2C .0118

9. YIELD (gpm)_N/A  METHOD OF TEST _N/A

10. WATER ZONES (depth): _surfical Aquifer

SHLORINATION:  Type B/A_ Amount N/A It additional space is needed use back of form

. CASING:
Wall Thickness LOCATION SKETCH
Depth Diameter or WeightFt.  Material (Show direction and distance from at least two State
From_- Y. To —2 Ft. 2 in _SCH 40 _PVC Roads, or other map reference points)
From To Ft.
From _To Ft.
13. GROUT:

See Attached

Depth Material Method .
From 0  To _2.4 Ft neat cement in place

o

From 2.4 To _ 3.9 _Ft bentonite in place
14, SCREEN:

Depth Diameter Slot Size Material

From _2  To_l5 Ft__2 in. 0.0l jn EVC

From To Ft. in. in,

From To Ft. in. in.
15. SAND/GRAVEL PACK:

Depth Size Material

From _3.9 Tol5.5 Ft 6/20  Silica Sapd

From To Ft.
16. REMARKS:

DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WIiTH 15A NCAC 2C, WELL

SONSTRUCTION STANDARDS, AND THAT A COPY OF JHIS HEC‘O%BEEN PROVIDED TO THE WELL OWNER.
)7 Ve~ 7/27/74

Ql(:NATURE OF CONTFRIT TG CA E

Subrmit onginal o Division of Environtitntal Manag(."wn, AN CODY T weh owner

GW TRV v



FELEVATION GROUND WATER PROJECT
. B.55 ARMED ForcES RE SERVE CENTEMR.
"TE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Statlon |
10 Mar 94 JoMRR. 04 |1D HARDY Mw- 2 SEE Lo 6F BariN D
_cVATION TOP OF HOLE SIGMATURE OF INSPEGTOR .
ToPoF RiscR-194.50 Cover 14.81 QMW/ a g,cw GEDLOo o1 ST
TOTAL DEPTH OF HOLE E NO. .
17.6' Mw-2-924

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE}

Dannk prowt | St ¢ W/CIm€ SAY))

Lueny ODEN.: (uw \EWTVREDY

DESCRIPTION OF POST DEVELOPMENT WATER:

SUe Tl TR Bip  REB BROwA TINT
_NECLiBlr oDER R

e e —— =

QEPTH FROM TOP CASING

AFTER ,DEVELOPMENT:
@y _f225 %

93"

PROTECTIVE CASING  2¥E
TYPE OF
PROTECTIVE CASING: _NA
1 TOP OF WELL ~
cAsT oY FLUCH
pROTECTIVE POSTs  DIEE LA Coubn,  CROUND SURFACE
GhikSer. b | —
GiAMETER: _NA
o Reae trock
., TYPE OF PIPE JOINTS: BLusd O-fudv A 8 SCREEN INFORMATION
o 7 £% ]
o . /t /:' SCREEN DlA.z 2 IbD
p eilo TYPE OF BLANK CASING: N/A SIS SoT WiDTH  O.0i0
5Lt - ¥ F4|  SCHEDULE:
2z SR MATERIAL: [ PVC O STAINLESS
. TOP OF SEAL I a%1p TEEL
< K O OTHER (DESCRIBE}
—  TYPE OF SEAL: BewTowne YR AE
< Mok Yo e
2 ToP OF FILTERPACK s %
i i
“ .9 ft.
TOP OF SCREEN —3—~—5 = £t
3 g FILTERPACK MATERIAL
_2 TYPE: fof20 SJLICA SAND
z / i BACKFILL METHOD: CoMcecTe
E ,E Fil.TERPACK lef20 S.S;:J.D Clom TUP 6ESERL  TO
(&) "
5 £t g SURTALE
1o R
A .
L - o
= :' 5.5 £t
- ‘-:1' 5. .
BOTTOM OF WELL RKZA T8 ¢,
WELL DEVELOPMENT 3/;3 foe, WATER LEVEL SUMMARY
METHOD: _HAVD PUMP Sunce Btsot WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: LR DATE/TIME/LEVEL 2 15}9_*_’%%50
VOLUME OF WATER REMOVED: _55 C&c ‘
VOLUME OF WATER ADDED: %OEE_,H,_ Botom 14,97
DESCRIPTION OF PREDEVELOPMENT WATER: vor §.t8 GALLOLS
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) HTW ORILLING LOG '
1. COMPANY WAWE 2. DRILLING SUBCONTRACTOR
U-3, AeMY Conrs OF EMNGIMEERS SOUANNDY D) sTRICT
FROECT A, LOCATOH
ARMED ForcEt RESERVE Cenrep SEE ReMARKS
. HaUE OF DRILER 6, MANLFACTLRER'S OESICHATION OF DRLL
D. LaROCHE CME 550
R 0F DRLLIG LU
T e e toumnT ] ?_é. SPLITSPoON 8. voLE EM‘EEMQQKL
A" orLow sTem Aucen SE
| “ ,J AMD AU GER 9. SURFACE ELEVATION
TOR oF RISED. (4,50
10, DATC STHRTED L D4TE COwPLLTED
jo MagcH 1994 10 Magey 1994
2. OVERBURDEW THICKNESS , 5. DEPTH CROUNDWATER ENCOUNTERLD
i75 G. L'
3. DEPTH DRAULED WNTO ROCK 6. O{PTH TO wWaTER AND ELAPSED Taif AFTER DR&LWNG COMPLLIED
- Elevation 8.55 | ¢ Hound
W TOTAL DEPTH OF HOLE ‘ i, OTHER WATER LEVEL MEASUREMCNTS (SPECAT)
|75
W, GEOTECHACAL SAMPLES OS5 TURAED UGS TURBED 1. TOTal wnBER OF CORE BOXKCS
4 - N A
20. SAMPLES FOR CHEMCAL ANALYSIS vOC METALS OTHR (SPECF YT OTHLR (SPECK 11 OTHER (SPECH v 2L Talag CoRE
RECOVERT
1 - - TPH Epqassolmdtns| Ge /Fip NfA
22, DSAOSITION OF HOLE BACKFLLED UONITORNG WELL OTHLR (SPECK Y SCHATURE OF PECT
IusTALLes 27 Puc ; EQLOGHST
MOW TR NG wigLL - 2PveTeiss TAmet 4 Bwore -
- FELD SCREEMNG IGEOTECH SyMPLE | amacyTicar 80w
ELEV. | OCPTH DESCRIPTION OF MATERIALS . RESULTS MO.| SAUPLE MO.| COUNTS REMARCS
a |oe ' e o . 1. 0. n
T — (2 ‘i‘P ol 0.1 wWiTH FInvE WHhTIRL AFTES- —
— A LY [ -~ ! —
T G%Mﬂ E;.‘,_;i:osnt PAAKING LET ) 48 Houty £.35 [
— BRows LTy e SAVD —
— OVA G.pPrm 1 -1 MW-2.{—
12,9 2 [ Pin 1.2 uaT 8 - 94 ____
— {&8p) TAw Fivg SAvVD -
_ L [
—] ‘ —
] S .
- \u ;. .
— b [
-_— [] - S
4= El1sE |
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- -
L QN —
l 10’ -
PROCT HOLE NO

ARnMED FORCES RESERVE CEwTER, WILMIVETON, N.C.
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MNorth Carolina - Department of El:':ﬂwronment, Hegﬁh, agd N;nugal i_iesources FOR OFFICE USE ONLY
Division of Environmental Management - Groundwater saction R
P O Box 29535 - Raleigh, N.C. 27626-0535 QUAB.NO. _____ SERIALNO.
Phone (919) 733-3221 tat __ Long RO
Mincr Basin

WELL CONSTRUCTION RECORD MWw-3-94 Basin Code

GW-1 Ent

UING CONTRACTOR: U.S. Army Corps of Engineers Header Ent

: STATE WELL. CONSTRUCTION
DRILLER REGISTRATION NUMBER: PERMIT NUMBER:

1. WELL LOCATION: (Show sketch of the location befow)
Nearest Town: _Wilmington County: New Hanover

2144 West Lake Shore Drive
(Road, Community, or Subdivision and LotNo.) DEPTH DRILLING LOG

2. OWNER ILLS.Army Reserve 120th ARCOM From To Formation Description
ADDRESS_Building 9810, Lee Rd. Attn:Etzkorn See Attached

{Street or Raute No )

Fort Jackscn sC 29207-6070
City or Town Stale Zip Code

DATE DRILLED1D Mar 94  {SE OF WELL Monitoring

TOTALDEPTH 9.5 ft. =
CUTTINGS COLLECTED  YES([X]| NO[_]

DOES WELL REPLACE EXISTING WELL? YES [ ] NO[X ]

SECRSIPARS

STATIC WATER LEVEL Beiow Top of Casing: 6.10 FT.
{Use "+~ il Above Top of Casing)

8. TOP OF CASINGIS__ U FT. Above Land Surface*

* Casing Terminated ator below land surface i3 illegal unless a variance is issued
in accordance with 15A NCAC 2C .C118

9. YIELD (gpm) N/A __ METHOD OF TEST _ N/A
10. WATER ZONES (depth); __Surfical Aquifer

SHLORINATION:  Type N/A . Amount Nia It additional space is needed use back of form
CASING:

W ) LOCATION SKETCH
all Thickness
Depth Diameter or WeighvFt.  Material {Show direction and distance from al least two State
From O _ To. 4 Ft.—2 din SCH 40 _PVC Roads, or other map reference points}
From —— To Ft.
From To Ft.
13. GROUT:

See Attached

Depth Material Method -
Erom _ 0O To 0.8 Ft neat cement in place

From 0.8 To _3.0 Ft bentonite in place
14. SCREEN:
Depth Diameter Slot Size Material
From _4 _To_ 9 Ft_2 in. ©.01 jn BVC
From To Ft. in. tn.
From Te Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 3  To 9.5 _Ft._6/20  Silica Sand
From To £t
16. REMARKS:

OO HERERY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL

SONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORDO H BEEN PROVIDED TO THE WELL OWNER.
a% ;/>h FE. 2/ 7/714_%
v/ 7 oatl

TURE OF o lbCrom-amt AGEN

I in -
LW TRV uan tet oegnal 1 Civison of Envieonmental Managoment and copy to vell oviner



ELEVATION GROUNO ®ATER - PROJECT
B.50 ARMED FoRcLS RE SERVE CeNTER
\TE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Statlon)
16 MAar 4 ioMaR o4 | JOMAR DY Mw-3 SEE LocoE Born S

/ATION TOP OF HOLE SEATURE OF INGPECTOR .
ToP oF RastR.. I4.60 Cover _144.80 Nomes 4 Al GEOLeGIST
TOTAL DEPTH OF HOLE ¢ Ho.

17.5' MWw-3-94 ‘

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM CROUND SURFACE)

PROTECTIVE CasiNG NOvE

TYPE OF /
PROTECTIVE CASING: N/A

- TOP OF WELL ~ .
casT o™ FLucs
PROTECTIVE PosTs NOME == W mounT coveh GROUND iURFACE
CASING > S L al
DIAME TER:
o Ncae %_L_u.vt
., TYPE OF PIPE JOINTS: FLuskt O-fune LK : SCREEN INFORMATION
=5 ] 2 "
o X N SCREEN DIA.: 2 XD
[ . N A ™~ .f\_
5o o lo TYPE OF BLANK CASNG: N/A [ 1 sioT woth .10
— " I SCHEDULE:
w1 8% 0% : STAIN
. 0P OF SEAL g : MATERIAL E_‘fgc 8! STEELLESS
% T A (J OTHER (DESCRIBE)
r TYPE OF SEAL: BMN 2SI S ,
G OLE P z“;‘ ,\:: 0-8 1.
Z  TOP OF FILTERPACK s
- 2 B 3.0 fr
TOP OF SCREEN g I B AL
3 i FILTERPACK MATERIAL
J TYPE: /20 SlLIcA CAND
z —~ I BACKFILL METHOD: CoMCRETE
&JJ_I_ FILTERPACK F(lom Tud sEGSERL  TO
- ) -
b_o' £+ ‘.n:"zjj S LAFALE
- -
[EY] -
= ; o, 5  ft
BOTTOM OF WELL®® W Powt TR ZATg) £1.
WELL DEVELOPMENT WATER LEVEL SUMMARY
METHOD: _HAVD PUMP, Surc& Brouc WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: Yon DATE/TIME/LEVEL 3 ' 1340, £l BSk
VOLUME OF WATER REMOVED: . 30GAL g aus
VOLUME OF WATER ADDED: R OrE
DESCRIPTION GOF PREDEVELOPMENT WATER: poL 2, lbCarien> .
Danx N, Stery EuvESOrD
Fug. ohert e Turbw

DESCRIPTION OF POST DEVELOPMENT WATER: DEPTH FROM TOP CASING
S LY TunBw | VS Bl Fuel AFTER DEVELOPMENT:
ST~ ¢ Lu€l aloR Alisfay (7235 b-13

NoTE:. PHOTO G AMPE LUSTAREN WY
(Avewn 2 (Wotl uwpetbnt?
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HTW DRILLING LOG

. COMPANT WAWE

U.%. ARMY Conrpy oF EMGIVEERS

2. DAILLING SURCOUTRACTOR
SAVANNDOY DIsSTRICT

PROJCT

ARMED ForcEs RESERVE Ceovrep

4. LOC&TOM

SeE Remarns

1. WAUE OF DALLER

D. LaROCKE

CME 550

6. UANLF ACTILRERS DESICNATION OF ORLL

TSUES AND TYPES OF

AND SAMPUNG EOULBPMENT

DRELING

4. HOLE LOCATON

SEE REMRRWS

4% HAUD AuGER

9. SURFACE ELEVATION
ELEVATIONOF TO® oF RASET:

14, bolo

K, D4TE STHRTED

10 MarcH , 1994

L B4TL COMPLETED

[0 MaRen 1994

2. OVERBLRODEN THICKHESS

5, DEFTH CROUND®ALTER ENCOUNTERED

1 i
9.5 (.0,
13, DEPTH OAILLED WWTO ROCK K. D{PTH 7O waTER ANO ELAPSED T AFTLR ORILWG COUPLLIED
- ElEVPTION © B.SL YR HouRs
W, TOTAL DEFTH OF HOLE . 17, OTHER waTER LEVEL WMEASUREMENTS (SPECF 11
9,5
W, CEQTECroalal SAMPLES OIS TURBED NS TUREED . TaTal sandER OF CORE BOXES
3 3 - N4
20, SAMPLES FOR CHEAMICAL ANALYSS voC METALS OTHER (SPECKFT) OTHER (SPECKF Y1 OTHER (SPLCH 1) 2L TOlay CoRE
RECOV(RY
! = TPH EPAsSSD/maipsis” | GC/FiD N/‘, 2
22 DiSPOSITION OF HOLE BACKFILLED WKOHATORING WELL OTHER (SPECF T 2 CHATURE OF HSPELTOR
1%I0 PUC MemiToive ; GEOQLOGIST
weLl 1o 9.5’ — 2Ypu., Sscngsst — ;
M3 -0y AMet 4 Asir
- FELD SCREEMMNG JCEOTECH SM(E | aALTTICAL sLow
ELEV. | OEPTH DESCRPPTION OF MATERIALS . RESULTS HO.| SamPLE MO.|  COuwTS RCMARCS
a o e e < .. 1. 0. [N
THE —l (sM) BeowwN Si1eTY FINE SAND _
— wITI VEGATATION WATEw AETER -
] Howts o [
L
| = I
—1 TAU, Mo vEGATATION 4 k [
— & —
— T ] —
12.8 |27 o N
— BP) 0RRUGIIH TAL EIwE SAND ovn: e [ [ RES.TNG[ [
— ELQ'. g:eq-m ?'- C‘TR —
i Taws 3 [
—] 2"PreweLe F—
] Ivsra s e [~
i T
4] a.st, lo'esen
. — ANG gcleed 010,
— —
. H—
— DAmP o
- 2 NA —
.9-0 G’ (5m) BROWN SICTV Fing SAMD —
— O b 2 ova 14 e WA TELBuRIVE
-— LCAN ICSILT wrTit FUfl 0 Dol ' [ L
— g.q-ruu*r'cp . PIO 6Tuad 2 _bg'"'"'."”c. 6.0 __
—J (37 Tan g sAvD NOTR: Soics visumcy |
. P N
— TRACE oF 3euT, Fuer 0oL OVA 4B Lpm FiBs 35840 |
) 1N ACCOnBANCE
- Pib 52.8¢MT5 L
] WiTH THE W .FIce
¢ ] &M TRV AVvD QRN BILTY Frus Se1Lt Q-MSSIFIP-A'HO{_:
g1 sawp SYITEM S
. -
5.3 = —
l 10— GoTTom o BommnG 9.§" T

PROJCT

ARNEL FORCES RESERVE ComTER. WILMIUCTON, N.C.



North Cgrqh@:: - P;panmem olf Efrr:;ironm?:t, }ieé\th.uagiI\lt:tusr;ilcf%gsources FOR OFFICE USE ONLY
JvisIion O - ayvirenmeanta. anage anl - COUN ater ton

PO Box 20535 - Raleigh, N.C. 27626-0535 QUAD.NO. _ . SERIALNO.

Phone (919) 733-3221 Lat long _ . RO

Minor Basin

WELL CONSTRUCTION RECORD MW-4-94 Bacin Gode

LING CONTRACTOR: U.S. Army Corps of Engineers Header Ent GW-1 Eat
: STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER: PERMIT NUMBER:

1 WELL LOCATION: (Show sketch of the location below)

Nearest Town: _Wilmington County: New Hanover

) 2144 West Lake Shore Drive

(Road, Cemmunity. or Subdivision and Lol No.) DEPTH DRILLING LOG
2. OWNER M;me_ﬁeﬁem__]loth ARCOM From To Formation Descrizien
ADDRESS_Building 9810, Lee Rd. Attn:Etzkorn See Attached
(Street or Houte No))
Fort Jackson SC 29207-6070

City or Town Stale Zip Code —_—
DATE DRILLED 10 Mar 94 USE OF WELL Monitoring =~~~ — —
TOTALDEPTH 15.5
CUTTINGS COLLECTED  YES[x] NO[_] .

DOES WELL REPLACE EXISTING WELL? YES D NO
STATIC WATER LEVEL Below Top of Casing: 5-92  FT.
(Use "+ if Above Top of Casing)

~No ;s L

8 TOPOF CASINGI1S__ ¢ FT. Above Land Surface*

* Casing Terminated al/or below \and surface is illegai unless a variance is issued
in accordance with 154 NCAC 2C .0118

3. YIELD (gom):N/A _ METHOD OF TEST N/A
10 WATER ZONES (depth): __Surfical Aquifer

‘HLORINATION:  Type NJA __  Amount NA f additional space is needed use back of form

CASING:

Wi i LOCATION SKETCH

all Thickness

Depth Diameter  or WeightFt  Matenal (Show direction and distance from at least two Stale
From —Y_ _To _5_ _ Fr.2d4n _SCH 40 _PVG_ Roads, or other map relerence points)

From——— ¥ —— Ft——
From —— — - To- Flo-——

13. GROUT:

See Attached

Depth Material Method -
From Y To 2.5 ft neat cement in place

-

From 2.5 __ To 4.0 Ft. bentonite in place
14. SCREEN:
Depth Diameter  Slot Size Material
From .5 _To_ 15 _Ft_ 2 in 0.01 jn BVC
From __ _To.: Fr. in. in.
From To Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 4.0 To 15.5 Ft. _6/20  Silica Sand
From _ To_ . Ft._
16. BEMARKS:

DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
SONSTRUGCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER.

. ), 729/1

LIGHMATURE OF * * = GENT
W1 REY G Lubmt ongaal 19 Drvision of Ervee

el Manaze T ontand Copy I we s owhes




]T:LEvmoN GROUNG WATER PROJECT —
7.78 ARHED Eofces RE SERVE Celan.
“TE (INSTALLED STARTED COMPLETED LOCATION (Coordinates or Statlon
lo Mar 94 10 MaR. 94 |10 MARDY Mw-4 SeL Lo oE Bog1s
_EVATION TOP OF HOLE Smgﬁ OF INSPECIOR |
ToP oL Risert 13,70 cover. 14.0) m@é Ady  GiotoGisT
TOTAL OEPTH OF HOLE HolE NO.
17.5' Mw- ¢ - 94

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING:

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

1 0P OF WELL B o
casT oY p=WTIN
pROTECTIVE PosTS DEE HounT Coven- GROUND SURFACE
CASIE{%ER e e
DIAM :
s Q\CAO Q,L.o(.lk
., Tree OF PIPE JOINTS: FrusH O-fud 2 3 SCREEN INFORMATION
a £ £ 1]
& ] 3 X SCREEN Dia; A ID
Go 1o TYPE OF BLANK CASING: N/A 5 0% < 0T WOTH: _O-010
— |3 Y| fY|  SCHEDULE:
bt % I ATERIAL: v TAINLESS
L Top oF SEAL L 4 MATERIAL: B PG O e
L7 L]
O IYPE OF SEAL: DEVTUNIE 8 ’;,: ' ] OTHER (DESCRIBE)
@ OLE ~ ) 1.
Z  TOP OF FILTERPACK B %
- @ 4 40" 1t
TOP OF SCREEN i el
3 FILTERPACK MATERIAL
“ ) TYPE: /20 SicicA SAND
= BACKFILL METHOD: COMCRETE
EE FILTERPACK (o/.’?o S‘L:‘;A ! Clem TUP® 6EGERL  TO
aQ St
oo V5 REALE
—
1
w .
¥ e s ft
P Bass T
] BOTTOM OF WELL 2 TS e
WELL DEVELOPMENT WATER LEVEL SUMMARY
METHOD: _HAWD PUMP, SuGC Biooc WATER LEVEL MEASUREMENTS
TIME SPENT DEVELOPING: | Hour DATE/TIME/LEVEL ! 1535, £1 7,78
VOLUME OF WATER REMOVED: _3% Gbtev? {
VOLUME OF WATER ADDED: MOV a7 {548
DESCRIPTION OF PREDEVELOPMENT WATER:
Dats RRaJN KULTY  Veprh LI'TT':‘;;E‘R wet Joruh < 5/"'4'77 59 AL -
opait-~ i

DESCRIPTION OF POST DEVELOPMENT WATER:
TR R0 Bliwk, o PAQUC
SLiCept MOA—{ . oDy

e

OEPTH FROM TOP CASING
AFTER OEVELOPMENT:

- |
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W.3. ORMY ConrpPs OF &N GIVEERS SAUANNBH DisTRICT o 2 seccrs

PROKECT
ARMED ForcEt RESERVE Ceovrep
). Haug OF ORLLER
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LSIES AMD TYPES OF DRLLWG
AND SAWPLING EQUWPLENT

4, LOCATION

SELE REMAZKY
6. UANLF ACTURER'S DESICHATON OF DRLL
CME 550
8. #0Lf LOCATON
SFE REMARKS
9. SURFACE ELEVATION
ToP oF RASER. 13,70 “BHours
0. DATL STHRIED A DATE COWPLETED
|0 MaecH , 1994 10 Maked 1994

5. DEPTH CROUNDWwATER ENCOUNTERED

| 37 spLiTspoonN
QG  HolLow STEM Aucen
A4 HHAMD AuGETR

2. OVLCRBUADEH THICKHESS

’
17.5 58"
3. GEPTH DRILED WNTO ROCK ¥%. OEPTH 10 W4TER &MD ELAPSED T 4F ICR DRILNG COWPLLIED
Fwevarion | 7.78
W. TOTAL DEPTH OF HOLE s 11, GTHER WATER LEVEL MEASUREUENTS (SPECH T
1#.8
. CEOTECHMCAL SAMPLES S TURBED UMD TURBED M. TOTAL WMAGBER OF CORE BOXES

4 : 4 - N/A

mesasnEmanaeny

20. SAMPLES FOR CHEMICAL AHALYSIS vOC WETALS OTHER (SPECFY) OTHER (SPECK Y1 OYWER (SPLCH T} 2L TOTaL CORE
RECOVERY
! - - TPH EPARSEO/magats | G& - BID N/
22, DSPOSITION OF HOLE BACKFILLED WONITORINC WELL QTHER (SPECF 1) SICHATURE OF WSPELTOR

21D Pve MONITORING

By cEorocisr
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ELEv. | oePTi DESCRPTION OF MATERLLS . RESWLTS  MOA-GoAG-Sa# HO.] SAWPLE KO | COumTs REMARCS
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) —J G SEE pESCRIPTIONON SHEET OvA. 07 FFm -
l 100 —1° EE pesca SH = P10 9.0 UNrTE 3 e —
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Morth Carolina - Department of Environment, Health, and Natural Resources FOR OFFICE USE ONLY
Divisien of Environmental Management - Groundwater Section
© 6 Box 29535 - Raleigh, N.C. 27625-0535 QUAD. NO. — SERIALNG.
Phone (919) 733-3221 tat______ long RO
Minor Basin
WELL CONSTRUCTION RECORD MW-5-94 Basin Code
_LING CONTRACTOR: U.S. Army Corps of Engineers Header Ent. GW-1 Ent
STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER: PERMIT NUMBER: )
1. WELL LOCATION: (Show sketch of the location below)
Nearest Town: Wilmington County; New Hanover
2144 West Lake Shore Drive
(Road, Comenunity, or Subdivision and Lot No ) DEPTH DRILLING LOG
o OWNER U.S.Army Reserve 120th ARCOM From To Formation Descripticn
ADDRESS_Building 9810, Lee Rd. Attn:Etzkorn See Attached _
{Street or Reute No )
Fort Jackson 5C 29207-6070 - B )
City or Town State Zip Code ——

DATE DRILLED 11 _Mar 94 USE OF WELL Monitoring

TOTALDEPTH 15.5 —

CUTTINGS COLLECTED  YES[x] NO{ _]

DOES WELL REPLACE EXISTING WELL? YES [} NO[X ]

STATIC WATER LEVEL Below Top of Casing: 6,57 FT.
(Use "+ if Above Top of Casing)

8. TOP OF CASING IS 0 FT. Above Land Surface*

- Casing Terminated at/or below tand surface is illegal unless a variance is issued
in accordance with 15A NCAC 2C .0118

9. YIELD (gpm):_N/A  METHOD OF TEST N/A
10. WATER ZONES (depth); _Surfical Aquifer

NN s W

SHLORINATION: Type N/A__ Amount NA f additicnal space is needed use back of form
CASING:

LOCATION SKETCH

Wall Thickness

Depth Diameter or Weight/Fl Material {Show direction and distance from at least two State
From-—4. To 2 Ft..—2 in  _SCH 40 _PVC Roads, or other map reference points)
From To Ft.
From To Ft See Attached
13. GROUT:
Depth Material Method -
From -9  To 2.0 gt Deat cement in place
From _ 2,0 To 3.5 ft bentonite in place -
14. SCREEN:
Depth Diameter Slot Size Material
From 2 To.l% Ft_2 in. 0.01 n EVC
From To Ft. in, in.
From To Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 3.5  To._l5.5 Ft .6/20 = Silica Sand
From __ To___ _Ft
16. REMARKS:

DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 154 NCAC 2C, WELL

SONSTRUCTION STANDARDS, AND THAT A COPY OF THIS R CORD HAS BEEN PROVIDED TO THE WELL OWNER
17 % )ﬂ e 79
NT DAT

E
IGNATURE OF a:me:@a—eﬁ G

Sutrmit angeal 10 Divisian of Environk£nial Management and copv nwel Caner

GV L HEY G



ELEVATION GROUND WATER

7.53 ARMED FORCES Re

‘TE INSTALLED
1 Mar 24

A =
__CVATION ToP OF HOLE

TOTAL DEPTH OF HOLE
1

5.0 ft.

LENGTH OF SOLID PIPE

100 ¢+,

WELL SCREEN
LENGTH

-

MONITORING WELL CO

STARTED COMPLETED LOCATION (Coordinates of Station
N Maz a4y | 1t MAROY Mw- § SEetoeor Bor1: 9
a

ToP bERASER . 14D Cover, 14,36

(ALL WEASUREMENTS FROM GROUNO SURFACE)

PROTECTIVE CASING

TYPE OF
PROTECTIVE CASING:
TOP OF WELL

PROTECTIVE POSTS Nove =

CASING
DIAMETER: ——————-

TYPE OF PIPE JOINTS: FLusH O-funGr

TYPE OF BLANK CASING: N/A

LAY
NN NN
ANBIALR

o~

X
\/\/
Y

TQP OF SEAL

7,

R
<

A2,
~

IYPE OF SEAL: BEwTOM

~

€
LM G —_—

T

TOP OF FILTERPACK

TOoP OF SCREEN

FILTERPACK //

BOTTOM OF WELL

TIME SPENT

DESCRIPTION
LGyt B

DESCRIPTION

MiLicy  TAW | sTivt &5 seee Dl

WELL DEVELOPMENT

METHOD: wh PUMP, surce Breu
DEVELOPING: { T DATE/TIME/LEVEL

VOLUME OF WATER REMOVED: 5] ChaLiord
VOLUME OF WATER ADDED:

oF PREDEVELOPMENT wWATER:
STy Trhre

OF POST DEVELOPMENT WATER:

.

‘/\/‘\/ AL /_\/_\/'

\/

coyT o Lt
[

Mo

NN
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N

3.5
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cae &,Lac
SCREEN DlAz
SLOT WIDTH:

SCHEDULE:
MATERIAL: O PVC g sTal
a"ib

a.pt £t

PROJECT

SERVE CEMTER

NSTRUCTION DIAGRAM

. -

GROUND SURFACE

e

W
SCREEN INFORMATION

NLESS

EEL
(3 OTHER (DESCRIBE

1,

T El _f

FILTERPACK MATERIAL

TYPE: Glao SiLicA SAND
BACKFILL METHOD: CoMCRETE
Efom TLP BESERL +0O

S URFALE

1.
1.

WATER LEVEL SUMMARY

wATER LEVEL MEASUREMENTS

3N12)ay, 15%0 , 7.53 €L
p) 34 s
[ i

Yol £.9 GdLband

DEPTH FROM TOP CASING
AFTER DEVELOPMENT:
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O 010
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'Nodh Carolina - Department of Enviranment, Health, and Natural Resources FOR OEFICE USE ONLY
Division of Environmental Management - Groundwater Saction A
P.O Bax 20535 - Raleigh, N.C. 27626-0535 QUAD.NO. . SERIALNO.
Phone (§19) 733-3221 Lat Long. RO
MW—6-94 Minor Basin
WELL CONSTRUCTION RECORD Basin Cods
LING CONTRACTOR: U.S. Army Corps of Engineers Header Ent GW-1 Ent

STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER: PERMIT NUMBER:

1. WELL LOCATION: (Show sketch of the location below)

Nearest Town: Wilmington Courﬁy: New Hanover

2144 West Lake Shore Drive

{Road, Community, or Subdivision and Lot No.} i DEPTH DRILLING LOG
2. OWNER U.S.Army Reserve 120th ARCOM From To Fermation Descripton
ADDRESS Building 9810, Lee Rd. Attn:Etzkorn See Attached
(Street or Route No )
Fort Jackson sC 29207-6070
City or Town State Zip Code -

DATE DRILLEDLL Mar 94  ySE OF WELL Monitoring
TOTAL DEPTH _15.5
CUTTINGS COLLECTED  YES{x ] NO[ ]
DOES WELL REPLACE EXISTING WELL? YES [ ] NO[X]
STATIC WATER LEVEL Below Top of Casing:6.72 FT.

{Use "+" if Above Top of Casing)
8 TOPOFCASINGIS _ .0 FT. Above Land Surface*

* Casing Terminated at/or below land surface is illegal unless a variance i3 issued
in accordance with 15A NCAC 2C 0118

9. YIELD (gpm): N/A__ METHOD OF TEST _K/A
10. WATER ZONES (depth): _Surfical Aquifer

NO e w

HLORINATION: Type N/JA__ Amount N/A If additional space is needed use back of form
1. CASING:

LOCATION SKETCH

Wall Thickness

Depth Diameter or WeighvFt Material {Shaw direction and distance from at least two Stale
From U _ To_2 Ft.—2 in —SCH 40 PVC . Roads, or other map reference points)
From .. To Ft.
From —To Ft. See Attached
13. GROUT:
Depth Material Method -
From _.0 To 2.8  Ft neat cement in place
From _2.8 To 3.9 _Ft bentonite in place "
14. SCREEN:
Depth Diameter Slot Size Material
From 5 To 15 _Ft_2 in. .01 in PVC
From To Ft. in. in,
From To Ft. in. in.
15. SAND/GRAVEL PACK:
Depth Size Material
From 3.9 T 15.5 rFt 6/20  Silica Sand
From To Ft.
16. REMARKS: -

IO KEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL
SONSTRUCTION STANDARDS, AND THAT A COPY OF,THIS RECER0 HAS BEEN PROVIDED TO THE WELL OWNER.

\ L e 7/ths

SNATURE J GENT
subimit onginal 10 Division of Envizonmiental Management and copy o well owoer

GW L eV



: 759 ARMED FORCES RESERVE CENTERL

“TE NSTALLED STARTED OWPLETED [ LOCATION (Coordinates or Storiom
1l Har 4 1| MAz. oy | ! MARDY Mw- @ SEELOGOF Bot S
_cYATION TOP OF HOLE SIGMATURE OF INSPECTOR
Top oF pusep: | 1.1@ Covere. 19.5) CEOLOGIST
TOTAL DEPTH OF HOLE "
17.5' MW-G6G-9 ]

MONITORING WELL CONSTRUCTION DIAGRAM

CALL WEASUREMENTS FROM GROUND SURFACE)

NowE

PROTECTIVE CASING
TYPE OF
PROTECTIVE CASING: NOWE

TOP OF WELL

3 - '
casT et k=SR]
prOTECTIVE POSTS  TXE | eanT COVET GROUND iURFACE
CASING AT R e - e
DIAME TER: A < 2; ;
2 CAD Lol
W TYPE OF PIPE JOINTS: FLUSH O-RiNG LB W SCREEN INFORMATION
@ 0% 5 "
o < X SCREEN DIA: & ID
a . N/A G
R P TYPE OF BLANK CASING: N/ZA 1j [ sLOT WOTH: W
| 3 SR SCHEDULE:
v NG N : TAINLE
0P OF SEAL 3 % MATERIAL ga“fgc as EELL 5S
[} ] e
X X 03 OTHER (DESCRIBE)
= TYPE OF SEAL: BeuTen e S ’\ 29
[ Fo ¥, _ ] fT.
Z  TOP OF FILTERPACK W R
- T vl B 3.9 £1.
TOP_OF SCREEN Lt B0 ft.
3 FILTERPACK MATERIAL
,2 TYPE: /20 SICICASAND
z N BACKFILL METHOD: CoNCeeTE
‘&’E FILTERPACK 5 Fliom TuP BESERL  TO
Q5 e su -
10.0 _f+|" & B=1 SES
—
—
wl
* 55  ft -
15, -
l BOTTOM OF WELL 1.5 1.
WELL DEVELOPMENT WATER LEVEL SUMMARY
METHOD: _HAVD PUMP, Surce Broo WATER LEVEL MEASUREMENTS
TIME SPENT OEVELOPING: LA OaTE/TME/LEVEL 34127 I5Y5, €L 7,59
VOLUME OF WATER REMOVED: 58 GaLLowd b o
VOLUME OF WATER ADOED: NoveE
DESCRIPTION OF PREDEVELOPMENT WATER:
Lt Bleows v O T Stety , © 1

-
DESCRIPTION OF POST DEVELOPMENT WATER: QEPTH FROM TOP CASING
AFTER ,OEVELOPMENT:

L A —
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SEE REMARKS

44 1HAMD AuGER

9. SURFACE ELEVATON

ToP oE IsSEn: (4. 2.0

10. CaTE STHRTED L CalE COuPLETED

1| MaecH, 1604 1L Maged ||

994

2. OVERBURDEN THICKKESS

5. DEPTH CROUNDWATER ENCOUNTERED

L T L

4 mm e ieem et eeea e ..
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1
I
175 7.0
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APPENDIX C

ANALYTICAL RESULTS



TRANSMITTAL OF SAD LABORATORY REPORT (8)

i
TO: US Army CoOrps of Engineers = FROM: Director (CESAD-EN-FL)
Wilmington District SAD Laboratory
ATTN: CESAW-EN-GS l USACE
Ms. Jan Brodmerkel \ 611 South Cobb Drive
Wilmington, NC 28401 l Marietta, GA 30060-3112

|
PROJECT: Army Reserve Center ‘ REQN NO:

1 CESAW-EN-GS-94-0012
l

W.0. NO: 7100

SUBJECT: Analytical Testing Results

1. Enclosed is our report of analytical test results and chain of custody
forms for samples collected on 4 and 5 april 1994 from Wilmington Army
Reserve Center.

2. If you have any questions, please call Mr. Blaise Willis at 404/421-5295
or me at 404/421-5296.

g

;UBMITTED BY:
WILLIAM L. TISON, P. E.

| [
| |

Director, SAD Laboratory l 4426/5;;/ )7i/21ﬁ; k 17 May 94
1 (A% ' |

SIGNATURE




— ———— —— ——— — ——

TOTAL LEAD WATER

*NOTE: See Attached

Sampled by District Personnel

Checked by: BR

sneet 10 of 12

Station
Date Time Depth Code

0.0 7UAR10021

- ——— ——— ———

94/04/04 13:30

Tested Test
Result Units By Date

SPA 94/04/0¢

g

Signed by:

e T e
e e T N
Blaise Willis

Chemist

.—lo -—



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12ch Avenue South

Nashville, Tennessee 37203

AarnaL w T ICALL REFORT

DIRECTOR U.S. ARMY CORFS EMG S2F4

CoZSAD LABORATORY

&1 SOUTH CSEE DRIVE

MAXTETTA, GF  Z20060-3Z1782

Sample Location: #19529  WARC-MWOZ-0012 Lab Number: F4-A015304

WILMIMGTON &RMY RESERVE CENTER

Date Collected: 4/ L4/59 Date Received: G4/ TSYL

Time Collected: JREERGIN

Time Received: lct 1

Sampler: Jar 0. BRODMEREEL Sample type: Water

INDRGANICS
lyte Recult Units FobL Date Time Analyst Metnc
LLead 0,027 mng /1 0.003 47/ 6/94 14:55 R.Street 7421

Guthorized Signature / ‘//M'/;"
V4

-



Station

Lab £ Field ID Date Time Depth Code
728 WARC-MW04-0008 04/04/04 12:30 0.0 7UARLO0ZC
Tested Test
Test Type Result Units BY Date
01051 TOTAL LEAD WATER 7.0 UG/L  SPA 94/04/C

*NOTE: See Attached

Sampled by District Personnel Signed by: -
Checked by: B ) 9
Y: - f E{:Q&:zﬂf Zypéﬁma-
Blaise Willis
sueet 9 of 12 Chenmist



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12th Avenue South

Nashville, Tennessee 37203

ANGL Y T ICAL., REFORT

DIRECTOR U.35. ARMY CORFS ENG. D394
CeEEnD LAECRATORY
A£11 S0UTH COER DRIVE

MARTETTa, G 200&60-217C
Sample Location: #19528 WARC—MWO4-Q00E Lab Number: 24-&01E2Z03

WILMINGTON ARMY RESERVE CENTER

Date Collected: 4/ 4/94 Date Received: 4/ S/9%
Time Collected: 18:30 Time Received: 12:10
Sampler: J&aM O, ERODIMEREEL Sample type: UWater
INGRGANICES
ivte Recsult Jnits FOL Date Time Aralyst Methoo
Lead 0.0567 ma /1 0.003 4/ &/94 14:55 R.Street 7421

Aurhorizesag Si1gnature / 2;?;%21,/&?;

-



Station

Lab'ﬁ Field ID Date Time Depth Code
"T326 WARC-MW05-0005 64/04/04 11:50 0.0 7UAR10018
Tested Test
Test Type Result Units By Date
01051 TOTAL LEAD WATER 37.0 UG/L  SPA 94/04/0¢

e

*NOTE: See Attached
Sampled by District Personnel Signed by: |

— o — 4‘1
Checked by: BB :<fé 't./ZZiétJL

Blaise Willis
saeet 7 of 12 Chemist




SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2h Avenue South

Nashville, Tennessee 37203

1.9, ARMY CORFS

DIRECTOR

CORE DRIVE
oA mO0&0-E1T7E

H11 SOUTH
mar LETTA,

(=l

Sample Location: #19TE5

AMNALY T ICAL REFORT

Ul
18]
0
~

ENG.

tab Number : F4—H01S300

WARC—-MWOD-000GE

WILMINGTOMN ARMY RESERVE CEMTER
Date Collected: 4/ 4iRFa Date Received: L/ Sr==
Time Callected: 11:30 Time Received: JE=R- A
Sampler: JAR O. BRODMERMEL Sample type: dater
INORGANICS
lyte Recult Units FOL Date Time ANalyst Metnod
Leag 4,037 mg/1 0L00z 4/ &£794 16:55 R.Stvest Th

Authoi-rized Signature

7 P

"



—— e —— —— ———— ——

01051 TOTAL LEAD WATER

*NOTE: See Attached
Sampled by District Personnel

Checked by: Jz !

s...et 8 of 12

étbupﬁ
Blaise Willis
Chemist

station

Signed by:

Date Time Depth Code
94/04/04 10:20 0.0 7UAR10019
Tested Test
Result Units By Date
44.0 UG/L SPA 94/04/0¢
‘/W ll{} 1
Skl



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2th Avenue South
Nashville, Tennessce 37203

#ﬁPJFhL_\(_riftiﬁll_ REFPFORT

DIRECTOR U.5. ARMY CORFS EHG. 394
C=EZAD LABORATORY

511 SOUTH CoER DRIVE

e~ IETTA, GA 2oOe-2178

Sample Location: #1932 WARC =W 0E6-0005 Lab Number : Cu—-pO1EE0NE
WILMINGTON ARMY RESERVE CENTER

Date Collected: G/ a4/5% Date Received: 4, TSFG
Time Collected: RN =AN Time Received: RS
Sampler: Jri 0. EBRODMERFEL Sample type: wa tbEy
INORGANICS
lyte Result Units FOL Date Time Anzivst Metroc
Lead Q.04 mg/l 0.003 4/ &/794 143135 KR Street Facl

-



station

[ab £ Field ID Date Time Depth Code
"33 WARC-MW02-0010 0a70a/04 13130 0.0 7UAR10013
Tested Test
Test Type Result Units By Date
;B;E;——_- AROMATIC VOLATILE ORGANICS _—: ———————— ;;; 94;6;;08

*NOTE: See Attached

sampled by District Personnel Signed by:
ch : s A ) )
ecked by Dol e )Z/‘%u,fo
Blaise Willis
Sheet 4 of 12 Chemist



=%

SPECIALIZED ASSAYS
ENVIRONMENTAL

3000 12¢h Avenue Seuth

N shwviile, Tennessee 37203

Sample Location: F15o232

GIRECTOE .5, ARMY CORFS ShYE
CcE=ah LABGRATORY

sHt1 SOUTE ZCDE DRIVE
MARTETTE, Of  Z00&0-517E

WARC-

b
WILMINGTON ARM

il

RN}

)|

O E—0010

ANAL_ Y T ICAL REFORT

P4-AD1EESE

Lab Number:

SESERVE CEHTER
Date Collected: &/ 4/79%&% Date Received: &/ S/7%4
Time Collected: 1Z:Z20 Time Received: i1Z:lit
Sampler: J=0 O, ERODMERFEL Sample type: Watar
UNDERGROUND STURASE TANK FARAMETERS
iyte Rezult Units FOL Date Time Anaivst Method
Eenzene 0L 001 mo /sl 0,001 4/ 8/394 M.Dunn &0z
Taluene 0.001 mg /1 0,001 L/ 3/94 M.Dunrn &02
Cthylbanzens 0,001 mc /1 0.00% L/ B/9% M. Dunn 602
Xylenes, total < 0,001 mg /1l G001 4/ 3/%6 M. Bunn b2
Calovobenzens < 0,001 ma .l 0.001 L/ B/34 M.Dunn 602
t,2-Dichloratenzene 1,001 ma /i 0. 001 4/ B8/94 M. Dunn &02
v E=Dienloraoenzene 0. 001 ma sl 0,001 4L/ B/94 M.bunn 602
1,.4-Dicniovrabenczene 0,001 mg /1 0.001 4/ 3/%4 M. Dunn L02
#%%# QUALITY CONTRCL DATR *¥*
Survogate Fecoveries **
Surrogate Recovery Target Ranae
ETEL/CGRD Zaviocate 106, 700~ 132
p
[ L_,/f
AutroriTed Zlonature LM£L? <




Test Type Result Units
M0602 AROMATIC VOLATILE ORGANICS *

*NOTE: See Attached

Sampled by District Personnel Signed by:

Checked by: 253

sneet 3 of 12

Date Time

—— —— e

94/04/04 12:30

Blaise Willis
Chemist

Station
Depth Code

0.0 7UAR10012

Tested Test

SPA 94/04/0¢

-



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2th Avenue Sourh

Nashville, Teanessce 37203

NnIRECTOR U.S. ARMY CORFS ENG. SEFL
cesal CABOGRATORY

511 SOUTH CCER DRIVE

vamITTTA, 3R 300&0-Z172

Sample Location:

#i13a2e
WILMIMNGTON ARMY

RESER

ANALY T ICAL REFOMRT

WaERC—MWOE—0007
e CEM

Lab Number: F&—2i13270

ER

Date Collected: </ LS9 Date Received: - T ~—-
Time Collected: (Z:30 Time Received: .Z:1l¢
Sampler: JfAi O. BRODMERKEL Sample type: w:a =7

UNDERGROUND STORAGE TAMK FARAMETERS
lyte Result Units FOL Date Time Analys: MeTooz

Rerzene £ 0,001 ma /1 0,001 4/ B/F4% M.Dunn BLZ
Toaluene 2 0,00l mg/l 0.001 4/ B/94 M. Dunn &G
E-hylbeniene £ 0,001 mg /1 0,001 4/ B/94 M. Cunn &0z
Yylenes, fotal < 0.001 mg /1 0.001 4/ B/%4 M. Dunn L0
C-lovrobenzens < 0.001 ma /1l 0.001 4/ B/ M. Dunn &z
1,2-Dichliorobenzena < 0,001 mg /1 0.001 4/ 8/94 M. Durn S

Z-Dicslovabenzene < 0.001 ma/l .004 4/ B/94 M. Dunn &=
..’ -Dichlorobenzene < 0,001 mg /1 0.001 &/ 3/94 M. Durn sC2

¥« QUALITY CONTROL DATA  *¥*

Surrogate Recoveries “¥

cswoaate Recovery Target Range

LTEY/BRO Swrogate 108, 70 - 130

Suthorl

~od Signature




Station

Lab £ Field ID Date ~ Time Depth Code
521 WARC-MW05-0004 94/04/04 11:50 0.0 7UAR1CO1:
Tested Test
Test Type Result Units By Date
M0O602 AROMATIC VOLATILE ORGANICS * SPA 94/04/¢(
*NOTE: See Attached
Sampled by District Personnel Signed by:
la . ) P ,11]’-.
hecked by: BB :&ﬂﬁluqi.<2/“¢u”L
Blaise Willis
Sheet 2 of 12 Chemist



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12th Avenue South

Nashville, Tennessee 37203

ANGL Y TICASL. REFORT

DIRECTOR J.5. ARMY CoORFS EriG. 55394
CESal LADORATIORY
511 SO4TH CCEE ORIVE

racTETTE, G 300s0-2172
Sample Location: #19521 WARC—TMWOS-0004 Lab Number: F4-&315294

WILMIMNGTOR ARMY RESERVE CENTER

Date Collected: &/ 4755 Date Received: 47 0754
Time Collected: (1:20 Time Received: (2:10
Sampler: &M O, BRODMERFEL Sample type: Wster
UNOERGROUND STCGRASE TANE FARAMETERS
lyte Result Units FoL Date Time fAnalyst Methad

Bencene < 0,001 mg /1 0.001 L/ B/34& M. Dunn &0¢
Toluene < 0.0G1 mg 7/ 0,001 4/ 8/54 M. Dunn s02
Zthylbentens 0,005 ma/1 0,001 4/ B/94 M.Bunn &£0¢8
Xvieres, tatal 0.031 mg /1 0,001 4/ 3/94 M. Bunn &0
Calorobenzens < 000l mo /1 OL.001 4/ B8/F4 M.Dunn &0C
t.,2-Dichlorobenzene £ 0,001 mag/1 0,001 4/ B/ThL M. Dunn &02
1,2-Dichlorebencene 0,001 ma /1 0,001 4/ 8/94 M. Dunn s0¢2
1.,4-Dichlorobenzene < 0.001 mg /1 0,001 4/ 3/94 M.Dunn H02

**¥  QUALITY CONTROL DATA **¥
++ Surrogate Fecoveries *¥

Swrggarte Recovery Targ=t Range

5TCY/GRT Survooate L 70— 130

s e
Authorized Sionature %’M/_’)é’wv
P2




South Atlantic Division Laboratory
U. S. Army Corps of Engineers
611 South Cobb Drive

Marietta, Georgia

strict - WILMINGTON
pate Received - 94/04/05

30060-3112

US ARMY RESERVE
Requisition - CESAW-EN-GS-94-0012

Date Reported - 94/05/12 15:29:33 Work Order - 7100 Job Number - 1714
Station
Lab £ Field ID Date Time Decth Code
19520 WARC-MW06-0001 94/04/04 10:20 0.0 7TAR1O0CLQ
Testez Test

Test Type Result Units By Date
M(O602 AROMATIC VOLATILE ORGANICS * SPA 24/03/0
*NOTE: See Attached
Sampled by District Personnel Signed by: .
Checked by: BB Y Ny

hsﬁtzbdi; f;l4iéi~gu

Blaise Willis
w..zet 1 of 12 Chemist



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2th Avenue South

Nashwvidle, Tennessee 37263

AMNALYTICAaL REFPORT

DISECTRR U.S. ARFMY CORFE ENMG. 5374
Cosat LARDRATORY
Li1 SOUTH CCEE DRIVE
CARTETTA,. GA Z0050-32172
Sample Location: #15320 WORT—MWO&-0001 {ab Number: 24-/0152%C5
WILMIMNGTON ARMY RESERVE CENTER
Pate Collected: &/ &/9% Date Received: &4/ 5./%4
Time Collected: 10:2d Time Received: 12:10
Sampler: Jai 0. BRODMEREEL Sample type: Water
UNDERGROUND STORAGRE TANK FARAMETERS
lvte Result Units FOL Date Time Analvst Methnod
Eanzene o 0.0018 mg /1 0,001 4/ B/34 Fi.Dunn 602
Toluene 0,001 ma/l 0,001 4/ 8/94 M. Dunn Loz
Tenylbenzens C 0,001 ma /1 0.001 4/ B/F4 M. Dunm 602
Yylenes, total 10,001 mg /1 0,001 4/ B/%94 M. Dunn &02
Calovabeniene 200003 mo /1 0,001 4/ 8/94 M.Dunn 602
l.2-0ichlorcoenzene 20,001 ma /1 0.001 4/ 8/94 M. Dunn &02
i,3-Dichlovrcenczene T 0,001 ma /1 0,001 &/ B/94 M.Dunn L0z
i, 4-Dichlarchbenzene < 0,301 ma /1 4/ 8/94 M. Dunn &0e
#%%  QEUALITY CONTROL DATA *¥¥
*%  Surrogate Recoveries *¥
SLiragate Recovery Target Range
ET=Y/GRD Zurrogate 107 70 - 120

Signature Q£Z2241¢9ﬁ/ﬁéidzi’jzﬁ__f#/




331 WARC-MW02-0011

Test Type Result Units By Date
MB270 SEMIVOLATILE ORGANICS GC/MS * SPA 94/04/0¢
*NOTE: See Attached

Sampled by District Personnel Signed by:

Checked by: =7

Sneet 12 of 12

-12

Station
Date - Time Depth Code

—— e — —— i ama - —— - —— b

94/04/04 13:30 0.0 7UAR10017

Tested Test

L e}

TN -
Lo Sl

Blaise Willis
Chemist



ENVIRONMENTAL

300 1 2th Avenue Souch

SPECIALIZED ASSAYS

Nashwviile, Tennessee 37203

ANAL YT ICaAaL REFORT

DIRECTOR J4.5. ARMY CORFES EMNG SEF4
Ce=zal LABORATORY
H11 SO2TH CGER DRIVE
MAamIETTA, 0A  Z00s50-317Z
Sample Location: #17531 WARC-MJO2-0011 Lab Number: 24-AL13204&
WILMINGTON ARMY REZSESRVE CEMTEZR
Date Callected: 4/ 4/94% Date Received: 4/ Z/%4
Time Collected: 1Z:Z0 Time Received: 12:10
Sampler: J&AM 0. BERODMERKEL Sample type: Water
Organics Reference Data
ilank 23749WEE
e .15 Tune, ENA DFO40G
Calibrration Checl, EBENA S5C408
SEMIVOLATILE ORGANICS and FESTICIDE/FCB's

Analyte Result Flag Units Date Time Analyst Methoag
Acenapthene 10.0 U ua/l 4/ 8/94 15:20 S.Lakey 8270
Acenapthylene 10,9 U ug/1 4/ 8/94 15:30 S5.Lakey 8270
Anthracene 10,0 U ug/1 4/ B/94 15:50 S.lLakey 8av7a
Benzolal)anthracene 10.0 u ug/l 4/ B/94 15:30 S.Lakey 8270
Eenzo (alpyrene 10.0 U ug/1 4/ B/94 15:50 S.Lakey 8270
Benzo{b)fluoranthene 10,0 U ug/1 4/ 8/94 15:50 S.lLakey 8270
Benzo(g,h,ilperylene 10,0 u ug /1 4/ B/94 15:50 S.Lakey 8270
Benzo(k)fluoranthene 10,0 U ug/1 4/ 8/94 15:30 S.Lakey ga7a
4~Br-omophenyliphenylether 10.0 U ug /1l 4/ B/94 15:50 S.Lakeyv Ba27C
Butylbenzylohthalate 10.0 5 ug /1 4/ B/94 15:350 S.Lakey g7
Carbazol 1¢.0 U ug/l 4/ B/94 15:50 S.Lakey g270
4-Chloro-2-methylphencol 10,6 u ug /1 4/ 8/94 .5:50 S.lLarey 8270
4~Zhiorocaniiine 10,0 Y ug /1l 4/ B8/94% 15:20 S.Lakey RETO
bis(2-Chlcrcethoxy !methane 10.0 U ug/i 4/ B/94 12:50 S.Lakey 3270

2-Chlovroethylether 10.0 u va/l 4/ 8/%4 15:50 S.Lakey 8270

é-Chloroisopropvliether 10.0 U ug/l 4/ 3/94 15:20 S.takey 3270
Z-Chlovanacthalene 10.0 1 uo /1l 4/ 8/7 15:590 S.lakey 370
Z-Chiorophenol 10.0 U ug /1l 4/ 8/94 1S:50 S.lakey 3270
_’.q_,—l':hll:ll'c,clhenythen\.’/let‘hel' 1(:).0 I I[g/j, 4/ B/‘;‘q 12:50 S.Lakev S0



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12ith Avenuoe Sourh

Nashvtlle, Tennewce 37203

analL Y T ICAL REFORT

DIRECTOR U.S. ARMY CORFS ENG. D3I
CETAD LABCRATORY

411 SOUTH COEE DRIVE

e IET VA, BR O ZO0&0- Zive

Sample Location: #16521  WARC-HMWOZ-0011 Lab Number: F4-211537=
WILMIMSTON ARMY RESERVE CENTER

Date Collected: &/ &4/5« Date Received: - . --
Time Collected: 12:30 Time Received: .Z:l%
Sampler: M50 O. ERODMERREZL Sample type: W:1sV7
SEMIVOLATILE DORGANICS and PESTICIDE/FCE's
alvyte Result Flaag Units Date Time Analys =-od

Chrysene 10.0 u ug/l 4/ 8/94 15:30 S.lakev 27
Disenzofuran 10.0 U ua/l 4/ 8/94 15:50 S.iLakev S]=AE
D'ben*(a hlanthyacens 10,0 u ug/1 4/ 8794 1S:90 S.Lakey 3272
1. ~Dicnlorobenzene 10.0 u ug/l 4/ &/94 15:50 S.Lakey ge~T
1, 3-Dichlorebenzene 10.0 u ug/1l 4/ 8/94 1%:50 S.bLakey gave
1,4-Dichlorobenzene 10,0 U ua/l 4/ B/94 15:50 S.Lakey g2
3. .3'-Dichlorobenzidine 10,0 U ug/1 4/ B/94 1S:30 S.Lakey 8c7w
2,4-Dichlorocphenal 10.0 U ug/1 4/ B8/94 15:350 S.Lalkey agr >
Dlethyluhthalate 10.0 U ug/1 4/ 8/94 1S:50 S.Lakey 8272
£.4-Dimethylohenal 10.0 U ug/l 4/ B/94 15:350 S.Lakey 8cvo
Dimethylphthalate 10,0 U ug/1 4/ B8/94 15:50 S.lakey ge7o
Di-m-butylphthalate 10.0 u ug/1 4/ B8/94 15:50 S.lLakey ST
4,&—Dinitro—E—methyl;henol c4.0 U ug/1 4/ 8/94% 19:20 S.Lakey 8272
Z,4-Dinitrophenal 24.0 U ug/l 4/ B/94 15:50 S.Lakey 827"
2,4-ginitrotoluene 10.0 U ug/l 4/ B/94 12:30 S.Lakey 827c
Z.6-Dinitrotoluens 10,0 U ua/sl 4/ 8/94 15:30 S.Lakey ge”
Di-n-octylphthalate 10,0 U ua/l 4/ 8/94 15:90 S.Lakey 9277
i uoranthene 0.0 t ug/1 4/ B/94 15:50 S.Laken gz~
Fluporene 10,0 U ug/l 4/ 8774 15:30 S.L&akev ga”
Hovgrhlorabzanzens 0.0 U uo /1l 4/ §/94 1T:I0 S.lLaken gc”

ichioircbutadiene 10.0 | ua/l 4/ 8/94 1S:50 S.Lakey 827"

achlovocyclopentacienz 1a,a u ug/l 4/ B/94% 12130 S.laksy ge”
Hovachloroetnane 10,0 u ug /i 4/ B/ LZ:30 S.laken 3277
nagno(1,2.Z-cdioyrens Lo, U wg/sl 4/ B/94 1T:30 S.lave 827
[zophovane 10,0 i ug/l 4/ 3/96 15:30 S.lares 227



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2th Avenue Sourh

Nashwilie, Tennessee 37203

AanNal_ YT ICAL REFORT

DIECTDR U.S. ARMY CSORFS EMNG. 2974
CzIAD LAZCRATORY

£11 SOUTH ZCED DRIVE

AR TETTA, Ga  Z00s0-3172

Sample Leocation: 419521  WARC-MWOZ-00L1 Lab Number: 94-A4013320&
WILMINGTON ARMY RESZRVE CENTER
Date Collected: &/ &4/94 Date Received: 4/ S/
Time Collected: 1Z2:30 Time Received: 12:10
Samplers: J&i O. B0 DMERKEL Sample type: Watayr
SEMIVOLATILE ORGANICS and FESTICIDE/FCE' s
alyte Rezult Flag Units Date Fime Anaivyst Method
2-Methylnanthalene 10.0 U ug/1l 4/ /94 15:50 S.lakey 8270
Z-vethylphencl 10.0 U wg /1l 4/ 8/94 15:30 S.iLakey g270
4-Methylphenol 10.0 U g/l 4/ B/54 15:20 S.Lavey |270
Nazthalene 1.0 U ug/l 4/ /94 159:30 S.Lakey 8270
2-ditroaniline 24.90 U vgrl 4/ 8/94 15:90 S.Lakey 2270
Z-nitroaniline S0 U ua/l 4/ 8/94 12:50 S.Lakey ga70
4-#litroantline 24.0 U ug/l 4/ 3/94 15:30 S.Lakey 8270
Ni1trooenzene 10.0 U ug/1 4/ B/94 15:530 S.lakey ga70"
2-iHitraphenel 10.0 U g/l 4/ 8/9¢ 15:50 S.lLakey B270
4-Nitraphenol 24.0 U ug/i 47 8/94 15:30 G.Lakey ge7u
N-nitrosodi-n—propylamine 10.0 U ug/l 4/ 8/94 15:30 S.Lakey ge7d
nN-nitrosoginhenyiaming 10.0 U wg/l 4/ B/96 15:;50 S.Lakey g270
Fentachiarophenol 24.0 u ug/l 4/ 8/94 15:50 S.Lakey 3270
Frananthirensa 10.0 U ug/l 4/ B/94 15:20 S.lakev gevo
Fhenol 10.0 U ug/l 4/ 8/94 15:30 S.Lakev ga7e
Fyrene 10.0 u uag/l 4/ 5/5%4 13:50 S.lLakey 8870
Dic—2-ethylhexyiohthalate 10.0 U ug sl 4/ 2/54 12:50 S.Lakey 8270
1.2.4-Tricnloronanzens 14,0 U ug /1 4/ B/Fy 15:50 S.Lawe, sc70
2.4, 85=-Trichloreohenal g6 .0 L ug il 4/ B/94 195:20 S.Lakev g270
I o4, &-Trichicropnenoid 0.0 L ug/l G4/ B/94 1S:50 S.Lakes 27y«



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12ch Avenue South

Nashville, Tennessee 37203

ArtdAaL.Y T ICAL REFORT

DIFECTOR YU.3. ARMY CORFS ENG SEF4

CZZ/AD LABDESATAORY

&11 TOUTH ZTEE DRIVE

pASIETTA, BA 0 S00&0-2172

Sample Location: #19531 WARC-MWOZ-0011 Lab Number: F4—-A0135Z04
WILMINGTON ARMY RESESVE CENTER

Date Collected: «/ /54 Date Received: &/ S/%4

Time Collected: 1:Z:zZuw Time Received: i2:10

Sampler: Jae 0. BRODMERKEL Sample type: Water
UNDERGROUND STURAGE TANK FARAMETERS

ivte Result Units FoL Date Time Analyst Method
Contaminant Identified No extra peaks detected. 4/ 8/94 15:50 S.Lakey

*€%  OYALITY CONTROL DATA  *¥#*

%  Surrogate Recoveries *¥

Surcagate Recovery Target Ranae
ENA Suwriogate, Nitrobenzene 37.0 33 - 115
ENA Survogate, 2-Fluorobiphenyl 78.0 43 - 116
ENA Surrogate, Terohenyl dlé 8e.u 33 - 141
ENA Surrcgate, Fhenol d3 37.0Q 10 - 110
Gy Surrogate, 2-Fluorophenol 20.0 20 - 110
EBMA Surregate, 2,.4%,8-Tribromephenol 31.0 10 - 123

Authorizes Signatuwe ; f;?ié%ZAfC{ ~—
4



*NOTE: See Attached

Sampled by District Personnel

Checked by: -

SEMIVOLATILE ORGANICS

Sneet 11 of 12

Station
Date Time Depth Code

94/04/04 12:30 0.0 7UAR10016

Tested Test

Result Units By Date
GC/MS * SPA 94/04/0€
Signed by:

l

SNl
L Crean, Akl
Blaise Willis
Chemist

-11 -



SPECIALIZED ASSAYS
ENVIRONMENTAL

406 1 2rh Avenue Souch

Nashville, Tennessee 37203

DIRECTOR .S, ARMY CZORFS ENG.
CEEaD LARDRATORY

£11 SOUTH COEBEE DRIVE

Moar [ETTA. Ba SO0s0-323172

Sample Location:
WILMINGTO

Date Collected: &/

Time Collected:

#19530 WARC—MC4G—-O00%
NoOARM

SRNGL Y TICAL REFORT

L ab Number: 94-4013Z20%

RESERVE CEHTER

ST

Date Receilived: 4/

Time Received: 1Z:1¢

Sampler: J&d 0. BRODMERMEL Sample type: Water
Jrcanics Reference Data
ilank 23749WER
Lo .15 Tune, BMA DF Q4GB
Calibration Chect, DNA 550408
SEMIVOLATILE DRGANICS and FESTICIDE/FCE's
Analvte Result Flag Units Date Time Analyst Metnoo
Acenapthene 10,0 u ug/l &/ B/94 15:20 S.Lakey Bgovo
Acenapthylene 1G.0 u ua/l 4/ 8/54 15:50 S.Lakey 8270
Antacens 10,0 U ug /1 4/ B/94 15:30 S.Lakey 8270
tenzolalanthracene 10.0 u ug/1 4/ 8/94 195:30 S.Lakey 8270
Benzo(alpyrrene 10,0 U ug/l 4/ 8/%94 135:50 S.Lakey 8270
Benzo(bifluoranthene 1G.0 U ug/1 &/ 8/94 15:50 S.Lakey 8270
fenzoig,h.llgerviene 10.0 U uc/1 4/ 8/94 13:50 S.lLakey gz70
Benzo(k}fluoranthene 10.0 U ug/l 4/ 8/%4 15:30 S.lLakey 8270
4-Iromophenylphenylether 10,0 U ua/l 4/ B/74 159:30 S.Lakey 2270
Sutvibenzyiphthalate 10,0 L ug/l 4/ B/%96 12:30 S.lLakey g27u0
Cavbazal 10,60 U ug/l 4/ 8/94 19:50 S.Lakev 3270
4-Chlora~-2-methyliphenol 10.0 ug/l 47 8/94 19:20 S,.Lakev 8270
4-Chlorcaniliine 10,0 L wa/sl 4/ 8/94 15:50 S.lLakev BE7
bz {2-Chiorcethaxy)nethane 10.90 L ug/l 4/ 8/%4 15:290 S.Lakey 22870
2-Crnlorcethylrethar 10.0 U ng/l &/ B/94 15:30 S.lLakey 2g7o
{(2-Chlorolzopropyl iether (0.0 L ug/l 47 3/894 15:90 S.Larey 870G
-Thioronaztnsiens 10,0 U ug sl &/ B/9F4 1Z:30 S.bLakev IR
Z-Thlovopnenol 10.0 4 ug sl 4/ 37594 15:30 S.Lakey 5270
wohloraghenyliphenyietney 10,0 U ua/l 47 S/F% 1530 T.larev 2270



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2th Avenue Souch

Nashville. Tennessee 372003

ANSL Y TICAL REFORT

S0 LABORATORY
SOUTH ToER DRIVE

R IETTA, GA Z00&el-z2172

RECTOR U.S. ARMY CIRFS EMG. 5374
Ak
1

Sample Location: #19320 WARC~MWOG—000% Lab Number: 24-a015300
WILMINGTONM ARMY RESERVE CENTER

Date Collected: L/ 470 Date Received: G0 S9/%%
Time Collected: 1=:Z0 Time Received: 1z:10
Sampler: JA&W Q. BRODMEREZL Sample type: Water

SEMIVOLATILE ORGANICS and FESTICIDE/FCE's

alvte Result Flag Units Date Time Analyst Method

Chrysene 10,0 u ug/l 4/ 8/94 15:50 S5.Lakey 8270
Dibenzofuwran 10.0 u ug/l 4/ 8/94 15:50 S.Lakey ga70
Dibenz{a,h)anthracene 10.0 U ug/l 47 8/94 15:30 S.Lakey 8270
14s2-Dichlorchenzene 10.0 U ug/1 4/ 8/%4 15:20 S.lLakey 8270
1.3-Dichlerabenzene 10.0 y ug/l 4/ B/74 15:50 S.Lakey 8270
1v4-Dichlovobenzene 1000 U ua/1 4/ 8/94 15:30 SB.Lakey ge?0
3,3'-Dichlarcbenzidine 10,0 U ug/l 4/ 8/94 13:50 S.iLakey 8270
2.4-Dichloraphenol 10.0 U vg/i L/ 8/94 13:50 S.Lakey ga70™
Diethylaohthalate 10.0 u ug/l 4/ 8/94 15:50 S.Lakey 8270
2 4=Dimethylphenol 10,0 u ug/1 47 B/94 15:50 S.Lakey ga7a
Dimethylphthalate 10.0 U ug/i 4/ B/94 15:50 S.Lakey g270
Di-n-butylphthalate 10,1 U ug/1 4/ 8/%94 15:50 S.Lakey 8270
4,6-Dinittro-2-methyiphenol 24,0 1] ug/sl 4/ 8/94 15:350 S.lLakey g270
2.4-Dinltroshenol 24.0 U ug/1 4/ B/94 15:50 S.lakey B270
2,4~dinittrotoluene 10,0 U ug/1 4/ 8/94 13:30 S.Lakey 8270
c.&5-Dinitrotoluene RN U ua/l 4/ 8794 13:20) S.lLakev 8270
Di-n-octylphthalate 10.0 U ug/i 4/ 8794 15:30 S.lakey 2270
Fluaranthens 10,0 U ug /1 L/ 8794 15:30 S5.Lakey 2270
Fluorene 10.0 3] ug/l 4/ 8/94 13:30 S.lLakey az7o
Hexachliorobenzens 10.0 u ua/l 4/ 8794 15:20 S.lakey g270

chlorobutadiene 10,0 U ug/l 4/ 8/%94 15:30 S.Lakey 8270

«schlorocyclopentadiene 10,0 i ug /1 47 8/94 15:50 S.Lakev 8270
hexachlorcethane 0.0 (B ug /sl 4/ B/94 15:00 S.lLakey 5270
Inzenail,2,Z-cd)ayrens 10.0 3] ug /1 4/ 8/%94 15:50 S.l.akey aeio
Izaghorone L0 ] Kol 4/ 3/94 15:50 S.lakey 3270



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12cth Avenue South

Nashville, Tennessee 37203

AMNAIL_.Y TICAL KREFORT

DIRECTOR U.S. ARMY CORFS ErG. 374G
CEZAD LAEBORATORY
SH11 SOUTH ZCER DRIVE

MORIETTA, Ge  30050-3172
Sample Location: #12530 WARC-MWGO4-00OY t,ab Number: 94-AC1IS320T

WILMIMGTOM ARMY RESERVE CENTER

Date Collected: L/ 4 /9G Date Recelved: G4/ S5
Time Collected: 1Z:30 Time Received: (Z:10
Sampler: JAi O, BRODMERREL Sample type: Water

SEMIVOLATILE ORGANICS and FESTICIDE/FCE's

alyte Result Flag Units Date Time Analy=st Methaod
2-Methylnapthatiene 10.0 U ug/1 47 B8/94 15:30 S.iLakev 8270
Z-Methylphenol 10.0 U ug/i 4L/ B/94 12:30 S.Lakev 8270
4-Methylphenol 1G.0 U ug/l 4/ 8/94 15:90 S.Lakey 8270
Nasthalene 10,0 ] uo/l 4/ B/?4 15:50 S.Lakey 8270
2-iitroaniline 24.0 U ug/1 4/ B/F4 15:30 S.Lakey 8270
I-Nitroaniline 24.0 U ug/l 47 B/94 13:50 ES.Lakey g270
4-Mitroaniliine ch. 0 U ug/1 47 8/94 13:30 S.lLakey 8270
Kitrrobenzene 10,0 u ug/1 4/ 8/94 15:50 S.Lakev a7
2-Mitrophenol 10.0 U ug/1l 4/ 8/94 13:30 S.takey 8270
L4~Kjitrophenotl 24.0 u ua/1 47/ B/94 15:30 S.lakev B270
N-nitrosodi-n—-prapylamine 10.0 u ug/1 4/ 8/94 15:50 S.Lakey 8270
N-nitrosodiphenylamine 10.0 U ug/1 4/ 8/394 15:350 S.Lakey gz270
Fentachlorephenol 24.0 U ug/l 4/ 8/94 15:530 S.Lakey 3270
Fhernanthrene 10.0 U ug/1 4/ B/94% 1S:00 S.takey 8270
Fhenol 10,0 ] ug/sl 4/ B/4 15:20 S.lLakey B270
Fvirene 10.0 u ug /1l 4/ 8/94 13:50 S.Lakev B270
Bis-Z-aethylhexyiphthalate 10.0 U ug/l 4/ 8/94 15:90 S.lakey 8270
l.2.4=Trvichicrobenzene 10,0 L uag/l G4f B/794 1T:50 S.Lakey Bz70
2.4.5-Trichlerophenol ShL0 u ua/l 4/ 3/94 15:590 S.Lavey B270
B0

2.4, 8—Trichlorophenod 10.0 ] ug /1l 4/ B8/74 1T:Zo S.lakev 2270



SPECIALIZED ASSAYS
ENVIRONMENTAL
331 2ch Avenue Souch
Nashville, Tenncssee 37203
SNALY T ICAL. REFORT
DIGECTOR J.5. ARMY CORFS ENG. S394
CE=AD LADORATCRY
L11 SDUTH CoRp DRIVE
AMRIETTA, Ga Z00&ED-317E
Sample Location: #153220 WARC—MWO4 0009 Lab Number: 24-/0135305
WILMIMNGTON ARMY RESERVE CERTER
Date Collected: G/ L /94 Date Received: &/ S/%4
Tima Collected: 12:320 Time Received: 12:10
Sampler: J&% 0. BRODMEREEL Sample type: Water
UNDERGROUND STORABE TANK FARAMETERS
iyte Result Units FEL Date Time Analvst Methad
Contaminant Identified No extra peaks detected. &/ 8/%94 15:50 S.lLakey

«%*¥  QUALITY COMTROL DATA  *%¥

*%¥ Cyrrogate Recoveries *¥

Sturrrcgate Recovery Target Range
ENA Suwrrogate, Nitrobenzene 47.0 33 - 119
BNA Surrogate, 2-Fluarabiphenyl 43.0 43 - 116
BRA Surrogate, Jerphenyl dlb 38.0 33 - 141
ENA Surrcgate, Fhenol S 10.0 10 - 110
BNA Swrroocate, 2-Fluorophenol 21.0 20 - 110
BNA Surrogate, 2,4.6-Tribpromophenol 20.0 10 - 123

Authorizea Slagnatuwre ; «62§¢EZ~4¢41/
rd / Ladl



Lab £ Field ID

325 WARC-MW05-0006

Station
Date Time Depth Code

0.0 7UAR10015

94/04/04 11:50

Tested Test

Test Type Result Units By Date
MB270 SEMIVOLATILE ORGANICS GC/MS * SPA 94/04/0
*NOTE: See Attached
Sampled by District Personnel Signed by:
Ple e D I
C : 7 =
hecked by 2= Lbreal (ol

sueet 6 of 12

Blaise Willis
Chemist



SPECIALTZED ASSAYS
ENVIRONMENTAL

300 12ch Avenue South

Nashville, Tennewee 372008

ANAaL. .Y TICAL REFORT

DIRECTOR U.S. ARMY CORFS ENG. 2374
CEZAD LARDRATORY
411 S0UTH COBE DRIVE

“ORIETTA, BA ZOO&0-2172

Sample Location: #193525 WARLC-MWOD-0004 fLab Number: F4-A015Z00
WILMINGTON ARMY RESERVE CENTER
Date Collected: &/ 4/74 Date Received: &/ ZT. %4
Time Collected: 11:Z20C Time Received: 12:.
Sampler: JAiv O. BRODMEREEL Sample type: water
Organics Reference Data
Blank 22749WER
AS Tune, EBENA DF 3408
Calibration Check, BNA S50408
SEMIVOLATILE ORGANICS and FESTICIDE/FCE's

Analyte Result Flaa Units Date Time Analivst Methcc
Acenapthene 10.0 u ug/1 &/ 8/94 19:50 S.lLakey BT
Acenapthylene 10,0 u ug/1 4/ B/94 15:50 S.lLakey 2270,
Anthracene 10.0 U ug/l 4/ 8/94 15:20 S.lLakey 8270
Benzo(ajanthracene 10.0 u ug/1 4/ 8/94 15:50 S.Lakey 85270
Egnzo (alpyrene 10.0 u ug/1 4/ B/94 15:50 S.lLarey 8270
Benzo(b)fluoranthene 10.0 U ug/l 4/ 8794 19:30 S.Lakey 3270
Benzof{ag,h,1)perylene 0.0 U ug/l 4/ 8/94 15:30 S.Lakrev B
Benzo (k)fluoranthene 10,0 u ug/l 4/ 8/94 15:50 S.Lakey 8270
4-Traomophenylphenylether 10.0 U wg/l 47 B8/94 15:50 S.Lakev g8eo
Butylbenzyliphthalate 10,0 U ug/1l 4/ 8794 15:50 S.Lakey 8270
Lavhazol 10,0 u ua/l 4/ 8/96 15:30 S.Lakev gz7
L-Chlayvo—-3-methylphenol 10.0 U ug/l 47 8794 13:30 S.Lakev 5270
4-Chioroaniline 10,0 U ug/l 4/ B/94 15:30 S.Lakev SETO
bis{g2-Chloraethouy)methana 10,0 u ug/l 4/ 3/94 12:30 S.iLatey =

= (g-Chloroethyllether 19,0 L ug/l 4/ B/%94 12:30 S.Lakev g

(2-Chloroisopropyl lether NN U ug/sl 4/ 8/94 1S:50 S.Lakev =

c-ihlavonasthalene 10,0 u ua/l 4/ B/74 :5:30 E.Lakev z
2-Criorophenal 1.0 u ug/t 4/ B/F4 1Z:50 S.Lakes =
L-Chlorophenyiphenylether 100 J ug /1 G/ 8794 (S50 S Latber =



SPECIALIZED ASSAYS
ENVIRONMENTAL

300§ 2th Avenne douth

Sashville, Tennessee 37203

arnaLY T ICAaL RKEFORT

DIRECTOR LI.S. ARMY CORFZ &MG. S2354
CZEAD LABORATORY
411 S0UTH COBER DRIVE
MEe lETTA, GA EFolsa-=1E
Sample Location: #1%32% WARC-MWOI—0006 Lab Number: f4-/0135200
WILMINGTON ARMY RESEZRVE CENTER
Date Collected: LG/ L7348 Date Received: 4/ S594%
Time Collected: 11:50 Time Received: 12:10
Sampler: Jé&d Q. EBERODMERREL Sample type: Water
SEMIVOLATILE ORGANICS and FESTICIDE/FCE's
alyte Result Flag Units Date Time Analyst Methed
Chrysene 10.0 U ug/l 4/ B/%94 15:50 S.Lakey 8270
Divenzofuran 1¢.0 L ug/1 4/ B/94 15:20 S.Lakey ge7u0
Dibenz{a.h)lanthracena 10.0 U ug/l 4/ B/94 15:30 S.Latey 8270
1.2-Dichleorobenzene 1G.0 3 ug/1 4/ 8/94 15:50 S.Lakey 8270
1,2-Dichlarcobhenzene 10.0 u ug/l 4/ 8/94 15:50 S.Lakey 8270
1.4-Dichlovocsenctene 10.0 4l ug/l &/ B8/94 15:350 S.Lakey g270
3.3'-bDichlorobenzidine 10,0 L ug/1 4/ 8/94 15:30 B.Lakey 8270
2.4-Dichlorophenal 10.0 U ug/l 4/ 8/94% 19:30 S.Lakey 8C7w
Diethylpnthalate 10.0 u ua/l 4/ 8/94 15:50 S.lLakey 8270
2.4-Dimethylohenol 10,0 U ug/l 4/ B/94 15:50 S.Lakey B270
Dimethylphthalate 10.0 u ug/l 4/ B/94 15:30 S.Lakey 8270
Li~-n-butylphthalate 10.0 u ug/l 4/ 8/94 13:50 S.Lakey Be270
4. 46=Dinitiro-Z-methyliphenol 24.0 U ug/l 4/ B/94 19:00 S.Lakey 8270
Z.4=-Din1trophenol 2.0 U ua/l 4/ 8/94% 13:50 S.Lakey 8270
Z,4-dinitrataluene 10.0 U ug/l 4/ B/94 12:20 S.Lakey 8270
Z.&-Dinitrotoluene 10,0 3| ug /1 &/ 8/94 15:50 E.Lakey 8270
Di-n—octylphthalate 0.0 B ug/l 4/ 8/94 15:50 S.lLakey 8270
Fluaranthene 1o.0 U ug/1 4/ 8/94 15:50 S.Lakey 8270
Eluorene 10,0 U ua/l 4/ B/94 121350 S.Lakey 8270
HasacnlovobeEnzena 10.0 i ug /i 44 B/24 15:50 S5.Lakey ge7o
achlorobutaciene 10.0 U ug/l 4/ 8/94 12:50 S.Lakey 2270
zachlorocyclopentadiene 10.0 ! g/l 47 B8/94 153:530 S.lakey 8c7o
Sevachloarcethane 10,0 i ug/l 4/ 3/94 13190 S.Lakey 8270
Imzano(l,2,5-cdioyvana 1a i U g/l 4/ B/94 15:20 S.ilarxev 2ET
lzconarene 10.0 u ug/l G/ 9794 15:30 S.larey 3270



SPECIALIZEDY ASSAYS
ENVIRONMENTAL

W 1 th Avenue South

Noashville, Tennesser 37203

AaRNALY T ICAL REFORT

DISECTOR J.2. ARMY CoORES EMNG. SIS

rceTaD LABDRATORY

511 SOUTH CTEE CRIVE

MESIETTH, B 200&0-2172

Sample Location: #1905 WARC—MWOS-0008 Lab Number: S R TICHEN

VITLMIMGTON ARMY FRESERVE CEMTEX

Date Collected: &/ 79 Date Received: -~/ =
Time Collected: tl:3o Time Recsived: [Z:l
Sampler: J&H& O ERODMERKEL Sample type: k2327
SEMIVOLATILE ORGANICE and FESTICIDE/FCE's
Hnalyte Result Flaa Units Date ime Analyes Mzthoz
2-rviethylnaothalene 10,0 U ugsl 4/ 3/94 15:90 5.Labev 9zTo
2-vethylphenol 10.c U un/l 4/ 8/94 15:;20 S.Lake- g
4-Methylpnenol 10.0 4 ug/l 4/ B/94 15:50 S.lakev gz7o
Naothalene 10.0 L ug/1 47 /94 15:20 S.Lakev gcT
2-Mitroaniline c4.0 U ug /s 4/ 3/94 15:30 S.Lakey 3274
3-iitroaniline 24.C 1 ug sl 4/ ©/94 15:20 S.lLakev
G-Mitroantliine 24.0 U ug sl 4/ B/94 1%:50 S.lakey
Nltrobenzene 0.0 U ug /1 4/ 8/94 19:30 S.lLakev 'z
2-N1tiophenol 10.0 id ug/l 4/ 3794 15:30 S.lLakev 52%0
g-ritrophenaol 24.0 ] ug/l 4/ B/94 15:50 S.Lakev EzTo
N-nitrosoci-n-propylamine 10.0 1 ug/l 4/ 8/94 19:50 S.Larev BZ70
N-ritrasodichenvlamine 10.0 u uc/1l 4/ B/F4 15:50 S.Lakev g7
Fentachlarcghenol 24 .0 U warsl 4/ 8/94 15:30 S.Lakev 3270
Faenanthirens 10.¢ U ug/l 4/ 8/94 15:20 S.lLakeyv gz7a
Frenal 10.0 Al wg/sl 4/ B/94 12:30 S.Lavev Z=7C
Fyirrene 10,0 | wg AL 4/ B/94 19:90 S.laves ==
Eis-2-etnv.hexyiohthaiate 10,0 U ua/l 4/ B/94 15150 S.LaREY =70
1,Z2,4-Tricnlorooenzene 10,0 u s 4/ B/74 15:50 S.iakew EZT0
2.4,5-Tricntorocnenal 24.0 4 g/l 4/ 5/94 _=:%0 S.Lasex 2z
9,4,6—Tric:lor&:hen:1 10.0 L ng /sl 47 B4904 1S:T0 T.lavs FZ70



SPECIALIZED ASSAYS
ENVIRONMENTAL
3001 2th Avenue South

Nashvlle, Tennessee 372013

ANAL Y T ICAL REFPFORT

DIREZTOR d.5. ARMY CORFE ENG. S2749
CzZ=al LARCRSTORY
L1l SOUTH ZCEBR DRIVE
e DI A, EA 2OosG-2178
Sample Location: #17Z25  WARC-MWGI-0006 Lab Number: F4-A0153Z00
WAILMIMNGTON ARFMY RESERVE TEMTER
Date Collected: 4./ 4/94 Date Received: 4/ S/54
Time Collected: 11:30 Time Received: 1(c:10
Sampler: &% 0. ERCDMEREEL Sample type: Water
JNDERGROUND STURAGE TANE FARAMETERS
yte Result Unite FOL Date Time Analyst Method
Contaminant IdentiTied N extra peaks detected. 4/ B/94% 15:20 S.lLakey
=%¥  QUALITY COMTROL DATA  ¥%*
#*¥  Surrocate Recoveries *¥
Suyzgata Fecavery Target Range
BrA Swiracgate, Nitrobenzene g87.0 3% - 115
A Survogate, 2-Fluoaroebiphenyl 77.0 43 - 116
EhA Swrvogate, Teirphenyl dig 79.0 32 - 141
ZiuA Swrogate, Fhenol dS 30,0 10 - 110
ENG Suwregate, 2-Fluavophencd 49.0 20 - 110
ENA Surrogate, 2,%,4-Tribromophenal ?3.0 10 - 123
——
Authovizec Zignatwre / ’CEZ;ZZi‘(éii
4



Station

Lab £ |Fie1d ID Date Time Depth Code

" T34 WARC-MW06-0002 04/04/04 10:20 0.0 7UARI0014
Tested Test

Test Type Result Units By Date

i;;;;———_ SEMIVOLATILE ORGANICS GC/MS -—; ________ ;;; 94;5;;06

*NOTE: See Attached

Sampled by District Personnel Signed by: .
Checked by: PB A A
b4 / (,/e;ti:!" 21_/,’1/&-4
Blaise Willis
Sheet 5 of 12 Chemist



SPECIALIZED ASSAYS
ENVIRONMENTAL

04 12k Avenue South

Nashville, Teancwee 37203

AMNAL Y T ICAL REFPORT

DISRECTOR U.5. ARMY CORFS ZHO 52574
CesAD LABCORATORY

L1171 SOUTH CCER DRIVE

ALIETTA,. BA SO0O&0—Z217VE

MO E—~OOO2 LLab Number: FL—AD1TEFT

Sample Location: 1G24 WARDC
aRMY RESERVE CERTER

WTLMINETON

Date Collected: a4/ LiT4h Date Received: 4/ S/56
Time Collected: 1G:z0 Time Received: 12:10
Sampler: J&5i 0. BERODMERMEL Sample type: Water

Organics Reference Data

ilank 23749WERE
L S5 Tune, BMNA D403
Calibration Check. BNA GE040B

SEMIVOLATILE ORGANICE and PEESTICIDE/FCE'S

Analyte Rezult Flaa Units Date Time Analyst Method
Acenanthene 10.0 U ug/1 4/ 8/94 15:50 S.Lakey 8270
Acenapthylene 0.0 8] ug/l &/ 8/94 15:30 S.Lakey 8270 .
Anthracene 10.0 U ug/1l 4/ B/94 15:30 S.Lakey 8270
Eenzo{a)anthracene 10.0 8] ug/l 4/ B/94 15:50 S.Lakey 8270
Renzolalpyrene 1¢.0 U ug/1 4/ 8/94 15:50 S.Lakey 8270
EBenza (b)fluoranthene 10.0 U ug/1 4/ 8/94 15:30 S.lLakey g270
BEenzolg,h,i)perylene 10.0 U ug/l 4/ B/94 19:50 S.lakey B270
Benzo (k) fluoranthene 10.0 U uag/1 4/ B/94 15:50 S.Lakey 8270
4-Frramoshenylphenyletner 1a.¢ U ug/1 4/ B/94 15:30 S.Lakey ge7a
Autylbenzylphthalate 1.0 U ua/l 4/ 8/94 15:50 S.Lakey 3270
Carsazel 10.0 ] ug/i &/ B/%4 15:50 S.Lakey g270
4=Chlora-3-methylpnenol 10.0 U ug/l 4/ B/9% 15:50 S.lLakey 2270
G-Cnlovoaniline 1G.0 U ug /1 4/ 8/74 19:90 S.lLakey 8z70
nisi2-Chloyoethory ymethane 10L0 L ug/1 4/ B/94 19:50 S.lLakey 5270
(2-Cnhloroethyllethar 1G.0 U ug/l 4/ B/94 1€:50 S.Lakey 82740
(2-Chlorecisoprapyl fether 10,0 4] wa/l 4/ 9/94 19:50 S.lakey 8270
Z-Chloronasthalers SRR U ug /1 47 §/94 19:50 S.Lakey 827
- orophenol 10,0 3] ug/sl 4/ B/%4 15:50 S.Larey 23270
L-Tatovroohenylohenylether 10,0 u g/l 4/ B/F4 15:20 S.iLakav ge’’



SPECIALIZED ASSAYS
ENVIRONMENTAL

1K) 12¢h Avenue Sauth

“ashwille, Tennessee 37203

AMNAaLY TICALL ~EFORT

DIRECTOR W.3. ARMY oORFS ENG. S394
coEan LABORATORY

511 SOUTH COEBR DRIVE

MR IETTA. 56 ZOOLEN-2172

Sample Location: 219520 WARC—MWOE-D002 Lab Number: 94-A01SZ9%
WILMINGTON ARMY RESERVE CENTER
Date Collected: o4/ 4/94 Date Received: &/ Z/7%
Time Collected: 1020 Time Received: 1Z2:180
Sampler: JfAe 0. BRODMERMEL Sample type: Water
CEMIVOLATILE ORGANICS and FESTICIDE/FCE'S
ivte Result Fiag nits Date Time Analyst Methoa

Chirysene 1G.0 U ug/l 4/ 9/94 15:350 G.lLakey ga70
Dibenzofuran 10.0 U ua/1 4/ B/94 15:90 S.iLakey g270
Dibenz (a,hlanthracene 10,0 u ug/l 4/ 8/94 15:30 S.Lakey 8270
1,2-Dichlevaobanzene 10.0 u uc/1 4/ B/94 15:30 S.lakey ge70
{,3-Dichlorcbenzene 10.0 U ug/1 4/ 8/96 15:30 S.Lakey BR70
1,4-TDichlorobenzens 10,0 u ug/l 4/ 8/94 19:30 S.lLakey 8270
3.3'-Dichlorobenzidine 10.0 u ug/l 4/ 8/94 15:50 S.lLakey 8270
E,A—Dichlorophenal 10.0 u ua/l 4/ B/96 15:50 S.Lakey 8270,
Diethyiphthalate 10.0 u ug/1l 4/ B/9¢ 15:30 S.Lakey 8270
2.4-Dimethylphenol 10.0 u ug/1 4/ 8/94 15:30 S.Lakey 8270
Dimethylphthalate 10.0 U ug/l 4/ B/94 15:30 S.lLakey 8270
Di-n-butyiphthalate 10.0 u ug/1 4/ 8/94 15150 S.Lakey g270
4.6—Dinitro—2—methylpnenol 25.0 U ua/l 4/ 8/94 15:50 S.Lakey 8270
E,#“Dinitrophenol 25.0 U ua/1 4/ /94 15:90 S.lLakey ge7d
2.4-dinitrotoluene 0.0 u ug/l 4/ 9/96 19150 S.Lakey 2270
z,4-Dinttrotoluene 10.0 u ua/l 4/ B8/94 195:50 S.lakey ge70
Di-n-octylphthalate 10.0 | g/l 4/ /94 15:50 S.lLakey 8270
Fluoranthene 10.0 ] ua/l 4/ 8/94 15:50 S.lakey gE70
Fluorene 10.0 U ug/l 4/ S/94 15:50 S.Lakey 8270
dexachlorobenzene 10,0 i uc /1 47 8/94 15:90 S.hakev 2270

acnlorcbutadiens 10.0 J wg/l &4/ B/94 15:50 S.lakey 2270

chlorocvelopentadiene 10,0 U uo/l 47 B/94 19:20 S.Lakev az70
—eachlovaethane 10,0 5 ug/l 4/ 8/56 1S:90 S.iarey 2270
*adano (1,2,3-cdlioyrere 10.0 U uc /1 4/ B/94 15:20 S.lakev 2270
Teapharans 10,0 L g/l 4/ B/F6 1520 S.lakey 2370



SPECIALIZED ASSAYS
ENVIRONMENTAL

30 1 2th Avenae Sourh

Nashville, Tennessee 37203

ANAL Y TICAL REFPORT

S50 LABORATORY
SOUTH COER DRIVE
SETTAL GRS 200e0-3178

I

: RECTOR U.S. ARMY CORFS EnG. S294
ot
T

Sample Location: #19S24 WARC—-MWO&—000S Lab Number: 24-a0:1=z99
WILMINGTOMN ARMY RESERVE CEMNTER

Date Collected: G 4/34 Date Received: 4./ T/%4
Time Collected: 10:20 Time Receilved:; 1Z::7
Sampler: J& O. BRODMEREEL Sample type: Water

SEMIVOLATILE ORGANICS and PESTICIDE/FCB's

.vte Fesult Flaqg Units Date Time Analyst Methoc
2-Mathylnapthalene 1¢.0 U ug/1l 4/ B/94 15:30 S.Lakey 8270
2-tiethylbhenaol 10,0 U ug /1 4/ B/9% 15:50 S.lLakey 8279
4-Mathylpherol 10.0 U ug/1l 47 8/94 135:50 S.Lakey 8270
Nasthalene 10.¢ U ug/l 4/ 8/94 13:30 S.Lakey BE270
Z-Nitroaniline 25.0 u ug/l 4/ B/94 15:50 S.lLakay 8270
2-#itroaniline e3.0n U ug/l 4/ 8/94 15:30 S.Lakey 8270
G-pitroaniline 25.0 y ug/t 4/ 8/94 15:50 S.Lakey 8270
Nitrobenzene 10.0 3] ug/i 4/ 8/94 15:50 S.Lakey EE70
2-Mitraphenol 10,0 U ug/1 4/ 8794 15:50 S.Lakey 8270
4-fiitrophenol 25.0 U ug/1 4/ 8/94 153:;30 S.Lakev 8270
N-nitrosodi-n=-propylamine 10,0 J ug/1 4/ B8/94 15:50 S.Lakey 8270
N-nitrosodiphenylamine 10.0 U ug/1 4/ B/96 15:50 S.Lakey 8270
Fentachlareophenal 23.0 il ug/l “/ B/94 1S:30 S.Lakey 8270
Fhenanthrene 10.0 U wa/1 4/ 8/94 15:50 S.lLakev EZ70
Fhenal 10.0 I wua/l 4/ B8/94 15:50 S.lLakey 3270
Fvirene 10.0 L ua/l 4/ B/94% 19:50 Z.Lakey gE70
Els 2-e2thylhexylphthalate 10.0 L ug /1 4/ 8/94 15:50 S.Latey s27a
iy b4-Trichlorvobenzene 10.0 U wa/l 47 8/94 19:50 S.Lalkey S270
8.%.q— richleropnenol 23.0 u ua/l 4/ B/%4 135:50 S.lLakey 2270
ZL 46— Trichioroohene] 10.0 1 ug /!l 4/ B/94 15:20 S.Lakrev 270



SPECIALIZED ASSAYS
ENVIRONMENTAL

3001 2ch Avenue Soeuth

Nashville, Tennessee 37203

ARIAL Y

TICAL REFPFORT

DIRECTOR U.5. ARMY CORFS ENG. T34
CESAD LARORATORY
511 =53UTH CSEER DRIVE
MeacIETTA, G4 200480-32172
Sample bLocation: #1%9324 WARC-MWO&E-OOOZ Lab Number: 4-A013299
: WILMIMNGTON ARMY RESERVE CENTER
Date Collected: 4/ 4/%4 Date Received: 4./ /%«
Time Collected: 10:20 Time Receilved: 1Z2:10
Sampler: JAs 0. BRODMEREEL Sample type: Water
UNDERGROUND STCORAGE TANE FARAMETERS
lyte Result Units FOL Date Time Analyst Method
Contaminant Identiftied No extra peats detected. 4/ 8/94 15:50 S.Lakey
6% QUALITY CONTROL DATA  *#%
**  Survogate Recoveries **

Swrogate Recavery Target Ranae

BNA Surrogate, Nitrobenzene 67.0 25 - 115 )

ENA Survycgate, 2-Fluorobiphenyl 54,0 43 - 116

ENA Surrooate, Terphenyl di4 6.0 33 - 141

BNA Surrogate, Phenol d3 17.0 10 - 110

BEkA Surrogate, 2-Fluorophenol 25.0 20 - 110

ENA Swrrogate, 2,4,6-Tribromophenol 49,0 10 - 123

Autborized Signatuwre €f?€225ézlﬂ*4qzi
/




SPECIALIZED ASSAYS
ENVIRONMENTAL

i1 2ith Avenue South

Nashville, Tennessee 37203

AarmALY TICAL, REFORT

Ceialiey Contral Data 1

Sample lLocation: METHOD BLANK Q40354 Lab Number: F4-4017275
Date Collected: Date Receilved:

Time Collected: Time Received:
Sampler: Sample type: Wazter

SEMIVOLATILE JRGANICS anc FESTICIDE/FCE's

alyte Result Fliag Units Date Time Analyst Methoc

Acenanothene 10,0 U ug/l 4/ 8/94 12:00 J.Mitchell 8270
Acenapthylene 10,0 ] uag /sl &/ B/94 12:00 J.Mitchell 8270
Anthracene 10.0 U ug /1 S B/94% 18:00 J.Mitohell 3270
Zenzotalanthracena 10,0 B} ug /1 4/ B/94 12:00 J,.Mitchell 8270
Benzo (a)pyrene 10,0 t ug/1 47 3/94 12:00 J.Mitchell 8270
Eenzoib)fluoranthene 10,0 u ug/l 47 8794 12:00 J.Mitchell 8270
Benzolg,h,1!lperylene 10.0 L ug /1 4/ B/%94 12:00 J.Mitchell B270
Benzo (L) fluovranthene 10,0 U wag/l 4/ B/%4 12:00 J.Mitcoell BE7Y
4—Bromophenylphenylether 1G.0 U ug/l1 4/ B/94 12:00 J.Mitchell B270
Eutylbenzylphthalate 10.0 U ua/l &/ 8/94 12:00 J.Mitchell 8270
Carbazol 10.80 ¥ ug/1 47 8/94 12:00 J.Mitchell 8270
4~Chlovo-Z-methylphenc] 10.0 U ug/l 47 B/794 12:00 J.Mitchell B270
4~Chlorcaniline 0.0 U ug/1 47 B/94 12:00 J.Mitchell 82790
bis(2-Chlorcethaxy)methsne 10,0 U ug/1 4/ 8/94 12:00 J.Mitchell 8270
cisic~-Chloroethyl )ether 10,0 ] wa/st 47 8/94 i2:00 J.Mitchell 2270
Sis(Z-Chlovoiscoropyl tether 10,0 u ug/l G/ 8/94 12:00 J.Mitcheil 8270
c-Chioronanthalene 10.0 ] ug/l L/ 3/F94 12:00 J.Mitcrell 2270
E-Zhloronhenoi 10.0 Y ug /1 4/ 3/94 12:00 J.Mitenell 2270
s-Chicvopnenylphenylether 10,0 | ug 1l 4/ 8/94 1C:00 J.Mitcheil 8270
Corvzene 10,0 L ug 1 47 8/%4 12:00 J.Miteheil 8270

nzafuc-an 10,0 iJ ug/l 4/ 8B/94 12:00 J.Mitchell 8270

nzia.nlanthracene 10,4 b g/l 4y B/F4 12:00 J.Mitcnell 8270
L.Z2-tichlorcbencene L0 i ug/l 47 9/54 1Z:00 T, Mitcheil 3270
LL.E-Dicolovarenzene 1¢.0 & e/l 4/ 8/94 12100 J.Mitcneil 8270
LLesdicniarobenzene L0 i wg /sl 4/ B/F4 1Z:00 I .Mitchsl! 38270



SPECIALIZED ASSAYS
ENVIRONMENTAL

3001 2th Avenue South

Nashwille, Tennessee 37203

ArAaL Y T ICAL REFORT

Cualiity Sontral Data 1

5

Sample Location: METHOD BLANE 040294 Lab Number: 94-3317Z7%
Date Collected: Date Receiwved:

Time Collected: Time Recelved:
Sampler: Sample type: Water

SEMIVOLATILE ORGANICS and FESTICIDE/FCE's

moalyte Result Flag Units Date Time Analvse iethoc
2,2'-Dichlorebenziding 10.0 u ug/1l 4/ 8/94 12:00 J.Mitchell 2270
2.4-Dichlorophenal 10,0 J ug/1 4/ B/%94 12:00 J.Mitcrnell 28270
Diethylohthalate 10.0 U ug/1 4/ B/94 12:00 J.Mitcrnell 3270
Z4-Dimethylohenol 10,G U ug/1 4/ B/94 12:00 J.Mitcrell 3270
Dxmethylphthalate 10,0 U ug/1 4/ B/94 12:00 J.Mitchell B270
o1-n-— butylpﬁthalate 10.0 y wa/l 4/ B/74 12:00 J.Mitcheil 8270
4,5-Dinitre—-2-methylehencl 23.0 U ug/1 4/ 8/94 12:00 J.Mitchell B270
C,q Dlnxtroanenol 5.0 u ug/1 4/ B/94 12:00 J.Mitchell B270
Z.4-dinttrotoliuene 10.0 u ua/l 4/ 8/94 12:00 J.Mitchell 8270
£.46-Dinitrotoluene 10.0 U ug /1 4/ B/94 12:00 J.Mitchell BZ270
Di-n-actylphthalate 10.0 U ug/1 &/ 8794 12:00 J.Mitchell 3270
Filunranthens 10.0 u ug/1 4/ 8/94 12:00 J.Mitchell 85270
Filuorene 10,0 L ug/l 4/ 8/94 12:00 J.Mitchell 8270
Hexachlorobanzene 10.0 Li ug/1 4/ 8/794 12:00 J.Mitchell BZ270
—erachlorcbutadiene 100 U wg /1 4/ B/94 12:00 J.Mitcreil 5270
nervachlorocyclopentadiiene 10,0 U ug/l 4/ 8/94 12:00 JF.Mitcrell £Z70
merachloroethane 10.0 U ug /1 4/ B/94 12:00 J.Mitcnell 2270
Irgeno (!l ,2.5~cdloyrene 10,4 i} ua /1l 4/ B/F4 12:00 J.Mitcm=ll 8270
Iscghovaone 10,0 U vua/l 4/ B8/94 12:00 SF.Mitc-gil ZETO
~—"ethylnacthalene 10,0 il ua /sl 47 B/94 ‘:'ﬁO J.Mitonelil
thylphenol 10,0 U ug/l 4/ 8/94 12:00 J,Mitcrnell
sthylohencl 10.0 U wo /L 4/ §/94 lE 00 J.Mi1tgnzil
“aptnalene 1020 U ua/l 4/ 3794 1Z2:00 SoMitcrmzll
Z-litroaniline 22,0 U wa/l 4/ 2/94 123100 J.Mitoosil
T-dltroantline 22.0 8 va/l GF3/94 LD SoMitoosil




(5.3

SPECIALIZED ASSAYS
ENVIRONMENTAL

IO 12ch Avenue South

Nashwville, Tennessee 37203

Cuality Contiral Data i

Sample Location: METHOD BLANE  0Q40B%4

Date Collected:

Time Collected:

atdal_ Yy T ICAlL RKREFOKRT

Labh Number: F4-A017270

Date Receilved:

Time Receilved:

Sampler: Sample type: Wateirr
SEMIVOLATILE ORGBANICS and FESTICIDE/FCE's
moalyte Result Flag Units Date Time Analyst Methad
4-pMitroaniline 5.0 u ug/1 4/ 3/94 12:00 J.Mitchell 8270
Nitrobenzene 10.0 U ug/1 4/ 3/9% 12:00 J.Mitchell 8270
2-Nltrophenol 10.0 u ug/l 4/ 8/94 12:00 J.Mitchell 3270
4-Nitrophenol 23.0 U ug/1 4/ 8794 12:00 J.Mitchell 2270
M-nitrosodi-n-propylamine 1G.0 i uag/1 4/ 8/94 12:00 J.Mitchell B270
N-nitresodiohenylamine 10.40 u ug/1 4/ 8/94 12:00 J.Mitchell 8270
Fentachlorophenol 25.0 u ug/l 4/ 8/94 12:00 J.Mitchell 8270
Fhenantinrene 10.0 U ua/l 4/ 8/94 12:00 J.Mitchell Ba27e
Frenol 10.0 U ug/l 4/ 8/94 12:00 J.Mitchell 8270
Fvirene 10.0 u ug/l 4/ B/94 12:00 J.Mitchell 8270
Bis-2-ethylhexylphthalate 10.0 u ua/l 4/ 3/94 12:00 J.Mitchell B270
l1.2,4-Trichlorabenzene 10.0 U ua/l 4/ 8/94 12:00 J.Mitchell 8270
2,4,3-Trichioraphenol 25.0 U ug/1 4/ 8/94 12:00 J.Mitchell 8270
2.4,6-Trichlorophenal 10.0 U ua/l 4/ 8/94 12:00 J.Mitchell B270
#¥%  [QUALITY CONTROL DATR *x**

Swrrogate Fecoverles *¥

Suwrogahe Recovery Tarcet Range

ENA Swrogate, KNitrosenzene Th.0 35 - 111G

SNA £-Fluorobichenyl 72.0 43 - 115

ERA Terpnanvl dlis4 Q4 22 - 14




SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12th Avenne South

Nashville, Teanessee 37203

AnalL. Y TICAaL REFORT

muality Contiral Data L

Sample Location: METHOD RLANE 040294 Lab Number: 94-A017275
Date Collected: Date Received:

Time Collected: Time Received:
Sampler: Sample type: Water

€% QOUALITY CONTROL DATA *¥¥#%

-vrogate Recoveries *¥

Swrogate Recovery Target Range
ENA Surrogate, Fhenol do 62.0 10 ~ 110
BNA Surrogate, 2-Fiuorophenol &8.0 20 - 110
ENA Swrrogate, &,4,6-Tribromophencl 76.0 io - 123

-

’m//%
Authorizsed Signature // /. P s i
s



DI

CEZAD LAZCRATCRY
11 SCLUTH CORE DRIVE Lac Frojecs: 7001
MW IETTER, E6 ZON&0-Z1T3
Caqpclacy JAle FPLoOBRODMERNEL Dotz Received: 47 D55
S RN = Ll L7714 /1704
VIV E ST S e SR R kb b i it o A e S
#% IS7 SpikesDuolicate Resuits *¥
Frecizion
Comoound “wRecovery Target Range RFD Target Range
zene 120. 70 - 130 1.7 0 - 20.0
Toiuene 118. 70 - 130 0.0 0 - 20,0
Ethyl bencene tiB. 70 - 130 1.0 0 - 20,0
Xylane 1164, 70 - 1320 1.0 0D - 20.0
“* METALS Spike/Duplicate Results **
Frecision
Compound “Recovery Target Range RFD Target Range
-
Lead, Water 4. 7S - 125 1.1 0 - 20
**% (rganics Spike/Dunlicate Results *¥
Frecision
Compaound “Recovery Target Range RFD Target Kance
Shenol 2. 12 - i Q.0 0 - 42
Z-THlorophanal 6. g2 - ie2 8.0 0 - 40
Lo4-Dichioroepenzene Ta. 36 - 97 2.0 0 - 28
N-titroso~gi-n-oragylamine Sk, 41 - 1i& S.0 0 - 3E
—=Trichlicorobenczene g, 37 - %8 2.0 0 - 2B
ciro—-2-methvlionanol 13b. Z - 97 8.0 n - 4z
Acenconthens 110, 45 - 118 t2.0 0 - 31
L-Nitvannenal 42. 0o~ 20O 15,0 O o= =0
Z.a-finttrotoluens 110, c4 - 36 S0 0 - =8

SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12th Avenue South

Nushwville, Tennessee 37203

FROJECT QUAL I TY

RECTOR U.S. ARMY CORFS

CONTROL. DaAaTA&

Report Mumber: F4-A0153Z07



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12th Avenue South

Nashville, Tennessce 37203

FROJECT QUAL ITY CONTROL DAaT®

DIREZTOR U.S. aRMy CORFS ENG. 5394 Report Number: F4-A40153207
CE=AD LABTRATORY

&1: ECUTH COBE DRIVE Lab Froject: 7011

MR IETTA, GA  200s0-Z172

Camoler: Jen Fo BRODHERFEL Date Receiveo: T

Froreot: 171471714

e d e R AP AEN B FELE ST R FEFTERFE TR EFECTASE AN S EA AR LR EF IS EF R R AR s TN S G

%  Organics Spoike/Duplicate Results *¥*

Frecision
Compound “Recavery Target Range RFD Target Ranae
! achiorophenol 35, g - 103 7.0 D - 50
Fyiene 100. 26 - 127 8.0 0 - 31



Tunin
12/30/00

Instrument:

Repart

0:10:00 +
FINN

H553 — #3300
Case Number:

“~mments: METHOD &25

m/z Intensity

51 5722.
68 0.
&2 7272.
70 0.
127 5640,
197 0.
198 ?712.
199 260.
2795 2012,
3465 184.
441 1040.
442 5680.
443 11352.

DECAFLUOROTRIPHENYLPHOSPHINE

Data: DFQO40EDB # Z4&3 Base m/z: 193
7:04 Cali: CALTAB # 3 RIC: 84224,
Analyst: XLEZ2 Acct. No. :
Laboratory: Contract:
ION ABUNDANCE CRITERIA
Ion Abundance Criteria
7~ RA Min *% Max % Mass Actual Status
39. &4 30. 00 &0. 00 198 52. &4 PASS
Q. 00 ——— 2. 00 &% 0. 00 PASS
74. 88 0. 00 100. 00 198 74, 88 PASS
0. 00 —_— 2. 00 &Y 0. Q0 PASS
58. 07 40. 00O 60. 00 198 o°8. 07 PASS
0. 00 - 1. 00 198 0. 00 FASS
100. 00 100. & - ——— 100. 00 PASS
5. 77 2. 00 9. 00 198 .77 PASS
20. 72 10. 0O 30. 00 198 20. 72 PASS
1. 89 1. 0C —— 1798 1. 89 PASS
10. 71 -——= 10C. 00 443 0. 28 PASS
&8. 78 40, 00 - 198 &8. 78 PASS
11. 854 17. 00O 23. 00 442 17. 25 PASS

-



7B
SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Name: SPEC-ASSAYS Contract:
Lab Code: _ Case No.: STAND SAS No.: SDG No.:
trument ID: FINN o Calibration date: 12/30/00 Time: _ 023
Lab File ID: SS50408B Init. Calib. Date{s): 12/31/00 12/31/00
Min RRF50 for SPCC(#) = 0.050 Max %D for CCC(*) = 25.0%
| P |
oo ) b Pl

1.859] 1.851]|
1.292) 1.255]

0

0

|2-Chlorophenol 2
1.605} 1.486] 7.
8

2

7

2

*
|

I |
|1,3-Dichlorcbenzene | |
|1,4-Dichlorcobhenzene * *
|1,2-Dichlorchenzene ! i
|2-Methvlphenol | |
|4-Methylphenol | i
|[N-Nitrosoc-Di-n-Propylamine_ # #
jHexachloroethane | |
INitrobenzene | }
| Isophorone | |
l2-Nitrophenol * *
|2,4-Dimethylphencl I |
|bis{(Z2-Chlorcethoxy)Methane_ | |
| 2,4-Dichlorophenol * *
|1,2,4-Trichleorcbenzene | |
| Naphthalene ] ]
| 4-Chlorocaniline ] ]
|Hexachlorobutadiene * *
|4-Chloro-3-Methylphenol * 0.268) 0.305]-13.8 *
| 2-Methylnaphthalene | 0.692} 1.129]-63.2 |
# #

* +*

I !

I f

I I

t |

| |

| I

| I

* %

# #

# #

I ]

1.664} 1.525]
1.507| 1.319} 1
1.119] 1.199] -

1.120] 1.153} -
1.574| 1.584} -0.6
0.794| 0.634} 20.2
0.608] 0.931}-53.1
1.108| 1.644|-48.4
0.198| 0.229(-15.7
0.342] 0.495|-44.7
0.618{ 0.932|-50.8
0.232| 0.288]-24.1
0.344| 0.452|-31.4
1.115| 2.056|-84.4
0.386] 0.506]-31.1
0.218]| 0.187| 14.2

|Hexachlerocyclopentadiene  # 0.206] 0.125] 39.3
}12,4,6-Trichlorophenol 0.303} 0.275| 9.2
}2,4,5~Trichlorophenol 0.303] 0.199] 34.3
|2-Chloronaphthalene 1.107] 1.312]-18.5
| 2-Nitroaniline 0.551| 0.499| 9.4
|Dimethylphthalate 1.287| 1.343] -4.4
| Acenaphthylene 1.794] 2.082)-16.0
12,6-Dinitrotoluens 0.290| 0.221} 23.8
|3-Nitrcaniline 0.349} 0.198} 43.3
|Acenaphthene 1.212] 1.400}-15.5
|2,4-Dinitrophenol 0.186} 0.057| 69.4
{4-Nitrophenol 0.194] 0.063| 67.5
| | |

FORM VII 5V-1

-

1/87 Rev.



Lab Name: SPEC-ASSAYS

Lab Code:

crument ID:
Lab File ID:

Min RRF50 for SPCC(#) =

7

C

SEMIVOLATILE CONTINUING CALIBRATION CHECK

]1,2-Dichlorobenzene-d4
]Chrysene

Contract:
Case No.: STAND SAS No.: 5DG No.:
FINN Calibration date: 12/30/00 Time: _023
5504088 Init. Calib. Date(s): 12/31/00 12/31/00
0.050 Max %D for CCC(*) =

I I I !
|  COMPQUND | RRF |RRFS50 | %D |
I::::==::=:::::::::::=::::=:I::::::|::::::|:::=::I
iDibenzofuran | 1.557] 1.678| -7.8 |
|]2,4-Dinitrotoluene | 0.410| 0.202] 50.7 |
|Diethylphthalate | 1.645| 1.284| 22.0 |
j4-Chlorophenyl-phenylether_ | 0.636] 0.690| -8.5 |
|Fluorene | 1.395| 1.475| -5.7 |
|]4-Nitroaniline | 0.394] 0.112] 71.6 |
|4,6-Dinitro-2-methylphenol_ | 0.154| 0.151] 1.9 |
|N-Nitrosodiphenylamine {(1)_%* 0.601} 0.623| -3.7 *
|4-Bromophenyl-phenylether_ | 0.209] 0.343|-64.1 ]
|Hexachlorobenzene | 0.238| 0.277]-16.4 |
|Pentachlorophenol * 0.172) 0.134} 22.1 *
|]Phenanthrene | 1.268] 1.463]|-15.4 |
|Anthracene } 1.317| 1.500}-13.9 |
[Di-n-Butylphthalate i 1.723| 1.452} 15.7 |
jFluoranthene * 1,587] 1.668} -5.1 *
|Pyrene | 4.476| 0.628]| 86.0 |
|Butylbenzylphthalate | 2.029} 0.725] 64.3 |
|3,3'-Dichlorobenzidine | 0.275} 0.399]|-45.1 |
|Benzo(a}Anthracene | 1.589} 1.629| -2.5 |
|Chrysene | 1.415} 1.638|-15.8 |
|IBis-2-ethyl hexyl phthalate| 2.629| 1.357]| 48.4 |
|Di-n-Octyl Phthalate * 9.523| 9.415| 1.1 *
|Benzo(b}Flucranthene | 1.849) 1.604) 13.2 |
|Benzo(k)Flucranthene ] 1.742) 1.604f 7.9 |
|Benzo(a)Pyrene * 1,323] 1.475)-11.5 *
]Indeno(l,2,3-cd)Pyrene ] 0.629) 1.0241-62.8 |
|Dibenz(a,h)Anthracene ] 0.522) 0.961|-84.1 |
jBenzo(g,h,i)Perylene ] 0.436] 0.505|-15.8 |
I ::::::‘:::::::::::::::::::::::::::::‘_‘:::::::::::: l
|Nitrobenzene-d5 * 0.560] 0.832]-48.6 *
l2-Fluorobiphenyl * 0.625) 1.010|-61.6 *
| Terphenyl-dl4 * 3,.395] 0.958| 71.8 *
| Phenol-d5 * 1.470} 1.848|-25.7 *
|2-Fluorophenol * 1.409) 1.312] 6.9 *
|2,4,6-Tribromophenol | 0.174] 0.096] 44.8 |
|]2-Chlorophencli-d4 * *

* *

| I

| I

|
!
|
I

(1) Cannot be separated from Diphenylamine

FORM VI

I sv-2

25

g

.0

(=3

B

1/87 Rev.



SPECIALIZED
ASSAYS
ENVIRONMENTAL COOLER RECEIPT FORM

S 175

PROJECT: (7&"'(,7/" "/ﬂ E’,/,q{,),v;gg /[’J—&Zh’l{fw"/{}-} /417"”\'11 /'LMW‘C m 1797 /“7”?/
o L4 )

1]

COOLER RECEIVED ON: C‘//‘f/‘f‘f AND OPENED ON G’/”?&«/‘/ BY  JUE L Ary

i0.
11.
12.
13.

14.

15,
i6.

17.

(S5IGNATURE)] &

N .
Temperature of Cooler when cpened l/?éjc//
Were custody seals on outside of éooler and intact?........... YES

~ .
a. If YES, how many and where: prk Ll ol 2enle
D. Were signature and date CoIrect?. . @
PRTY

Were custody papers teped to 1id inside cooler?.............. . <§§£§
Were custody papers Droperly filled out (ink, signed, etc)?. ..
Did you sign custody papers in the appropriate place?..... . .
Did you attach shipper's packing slip to this form?........... ﬁég;
What kind oz packing material was used?..... f?@@?%22§f4kféiﬁ%eﬁé38~
'Was_sufficient ice used (if eppropriate)?..... ..., ... .. .. ... (EEE
Were all bottles sealed in separate plastic bags?............. . éégy
Did all bot?les arrive in good conditien (vnbroken)z.......... ¥eg/

Were all bottle labels complete (No., date, signed, pres, etc)?(gg;

G -

Did all bottle labels and tags agree with Custody papers?

L

Y

N

Were correct bottles used for the tests indicated?..........,.Gz:%

and noteqd if found?.................................. ......... YES
Was sufficient amount of semple sent in each bottle?........ .. E
Were correct preservatives BSedl.. . _'ES:j

Corrective acticn ceken, if nNecessary

2. Neme of person contacted:

b. Date:

00 1-TH AVENUE SOUTH. NASHVILLE, TENNEQCEs <ons

[

yor

b

L
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Lab £ Field ID

550 WARC-MWO03-0017

Test Type

01051 TOTAL LEAD WATER

*NOTE: See Attached
Sampled by District Personnel

Checked by: P8

Sueet 5 of 11

Station
Date Time Depth Code

0.0 7UAR10026

94/04/05 10:15

Tested Test

Result Units By

g

Signed by:

290 0 Al
Blaise Willis
Chemist

SPA 94/04/0¢



Nishville,

SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12ch Avenue South

Tennessee 37203

ANAGaL YT ICaAalL REFRPORT

DIRECTOR U.3. ARMY CORFE ENG. 53F%
CEZAD LABCRATORY
&11 S0UTH CORRE DRIVE
MAERITETTA, G Z00&0-3172
Sample Location: #12450 WARC-MWOZ-0017 Lab MNumber: F4-/015713
WILMINGTON ARMY REZERVE CENTER
Date Collected: 4./ S/7%¢ Date Received: 4/ &.794
Time Collected: 17:15 Time Received: 1£:10
Sampler: JAm F. BRODMERFEL Sample type: Water
INORGANICS
lyte Result Units FoL Date Time Analyst Metnod
Lead g.o1e mg /1 0.003 4/ 8/94 14:52 C.Holmes 742!

Authorized Signature

Moo P Rt

-



Statijion

Lab £ Field ID Date Time Depth Code

651 WARC-MW03-0018 94/04/05 10:15 0.0 7UAR10027

Tested Test
Test Type Result Units By Date
01051 TOTAL LEAD WATER 9.0 UG/L SPA 94/021/0
*NOTE: See Attached
Sampled by District Personnel Signed by:
Checked by: PE
Y MY%?(/AQZ’«Q.
Blaise Willis

auneet 6 of 11 Chemist



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12th Avenue South

Nashviile, Teanessee 37203

AL YT ICAL REFAORT

DIRECTOR L.S. ARMY CORFS ENG. 5394
CESADL LAECRATORY
£11 E0UTH COEBE DRIVE
MERTETTA, Gf  20060-2178
WARC-MWOE-0018 Lab Number: 94-n015714

Sample Location: $12651

WILMINGTON ARMY REZERVE CEMNTER

Date Collected: VA
Time Caollected: 10:1

Sampler: &% £, BRODMERREZL

Date Received: G/ &7T74
Time Received: [Z:17

Sample type: Water

INORGANICS
lyte Resuit Units FoL Date Tims Analyst Methaod
Lead G, 009 mg /1 0,003 &/ BSR4 14352 C.Holmes 7421

7
ﬂ&v/ ;f//u@-/
Authorized Signature ,,?(j .

g



South Atlantic Division Laboratory
U. S. Army Corps of Engineers
611 South Cobb Drive
Marietta, Georgia
strict - WILMINGTON
Date Received - 94/04/06

30060-3112
Date Reported - 94/05/12 15:29:06

US ARMY RESERVE

Requisition - CESAW-EN-GS5-94-0012
Work Order -

7100 Job Number - 1723
Statico
Lab £ Field ID Date Time Depth Code
19646 WARC~MW0O3-0013 94/04/05 10:15 0.0 7UAR1G:I:Z2
Tested Tez=z
Test Type Result Units By el
M0602 AROMATIC VOLATILE ORGANICS *

AT =

SPA 94/7: .1

-

*NOTE: See Attached

Sampled by District Personnel
Checked by:

Signed by:
BB

B ? /]
Tl i VMl
1 of 11

Blaise Willis
Chemist

Sneet



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12<h Avenue South

Nashville, Tennessee V7203

ARNAL YT ICAL REFORT

DIRECTOR U.3. ARMY CORFS ZNG 5S4

Croal LABRDRATORY

511 S0JTH CCRE DRIVE

Moa~1ETTA, G Z00s0-2172

Sample tocation: #19&4& WARC-FWOZ-0013 Lab Number: 94-AG1270%
WILMINGTOM ARMY RESERVE CEMTER

Date Ceollected: o/ /94 Date Received: 4/ &/%4

Time Received: 1&:10

n

Time Collected: 10:1

Sampler: &% F. BRODMERFEL Sample type: Water

UNDERGROUND STORAGE TANE FARAMETERS

lyte Result Units FLIL Date Time Aralyst Methaad
Eenzene < 00001 mg /1 0,001 4711794 M. Dunn 602
Toluene 0.004 mg /1 0,001 4/11/94 M.Dunn 502
E+nylbenzene 0,018 mg /L 0,001 4/11/94 M. Dunn a0c
iylenas, total 0,105 mo /1 001 4/11/94 M. Dunn 502
Chlorobanzens < 0,001 mg /! GO0l G4/11/94 M.Dunon 602
t,2-Dichlorobenzene < 0,001 ma /1 0,001 4/11/%94% M.Dunn &0e
L.3-Lichlorobenzene < 0,001 mg /1 0.001 4711794 M. Dunn 602
l,4-Dichloyobenzene 4 0.001 mg /1 0,001 4/11/94 M. Dunn &0

% DUALITY CONTROL DATA %%
#* Suwrrogate Recoveries *¥

Su-rogate Recovery Target Range

ETEX/GRO Suwrrogate g5, 70 - 130




'Lab k Field ID

347 WARC-MWO03-0014

Station
Date Time Depth Code

94/04/05 10:15 0.0 7UAR10023

Tested Test

Test Type Result Units By Date
M0602 ARCMATIC VOLATILE ORGANICS * SPA ©4/0z4/11
*NOTE: See Attached

Sampled by District Personnel Signed by: S

Checked by: y:Z

Sheet 2 of 11

) 1
”TZ"LM '2 (AU
Blaise Willis
Chemist



SPECIALIZED ASSAYS
ENVIRONMENTAL

3H) 12th Avenue South

Naushville, Tennessee 37203

AMNSL. Y T ICAL REFORT

ODIRECTOR 4.5, ARMY CORFSZ Erlz. 23%4

CESAD LABDRATORY

11 SOUTH JCTLRE DRIVE

MERIETTA, GR ZO0set-217E8

Sample Location: #:94£47 WARC-MWOZ-0014 Lab Number: Z4-28015710
WILMINGTON ARMY RESERVE CEZHTER

Date Collected: &/ 5794 Date Received: 4/ &/94

Time Collected: 10:1% Time Received: 1&:10

Sampler: J&i P BRODMEREE! Sample type: Water
UNDERGROUND STORAGE TaAME FARAMETERS

lyte Result Unite FUo Date Time Anzlyst Methoo

Benzene o 0.001 mg/l 0,001 4/11/94 . Cunn &oe

Toluene 0.003 ma/1l O.001 4/11/94 M.Dunn 502

Ethylbenzene a,017 mg /1 0.007 4/11/94 M. Dunn L02

Xylenes, total 0.109 mg /1 0,001 4/11/794 M. Dunn 602

Crlorobenzens 0,001 ma /1 G. 001 4/11/36 Fi.Dunn &02

1.2-Dichlorobkenzene T 00001 mg/1 .001 4/11/94 M. Dunn 602

t,3-Dichlorocenzens < 0,001 ma /1 0.00] 4/11/94 M. Dunn &0

l.4-Dichlorcbenzene = 0.001 mg /1! 0.00t 4711794 M. Dunn so2

**¥x QUALITY CONTROL DATA  #**
Swrrogate Recoveries **

Suwrrirogate Recovery

o7 ' 3
W /
Authorizea Signature ézﬁzf gﬁ/




Lab £ Field ID

552 TRIP BLANK

MO602 AROMATIC VOLATILE ORGANICS

*NOTE: See Attached

Sampled by District Personnel

Checked by: e

Station

Date = Time Depth Code
54/04/05 00:00 0.0 7UAR10028
Tested Test
Result Units By Date
e T SPA 94/04,1

-

sneet 7 of 11

Signed by:

. = 1o,y
) ' il
A e badﬁiﬁk
Blaise Willis
Chemist



SPECIALIZED AS5AYS
ENVIRONMENTAL

300 F2ch Avenue South

Nashwille, Tennessee 37203

AMAL_ Y T ICAL REFPORT

DIRECTOR U.5. ARMY CORFS ERNG. 254

CEZAD LAEBGRATORY

S11 50UTH CoOER DRIVE

FERIETTA, GR ZO0&G-217Z

Sample Location: #15&4322 TRIZ ELAME Lab Number: 94-~3157.Z
WILMIchSTON AaRMY REZERVE CENTER

Date Collected: &/ Z/5% Date Received: - &£ =-

Time Collected: Time Received: z:17

Sampler: JArM F. ERODMERFEZL Sample type: W:z:z=r
UNDERGROUND STORAGE TANE FARAMETERS

lyte Result Units FoL Date Time Analys: M=<-aoc

Eenzens L0001 mg /1l 0,001 4/11/9% . Dunn &Lz

Toluene < 0,001 mg /1 0,001 4711794 M. Dunn &0Z

Ethylbenzene < 0001 mg /1 0.001 L/11/94 M. Dunn &2

Xylenes, total 0,001 ma /1 0,001 4/11/94 M. Dunn &0 2

Cnlorobenzens 0,001 mo /1 0,001 4711794 M.Dunn &=

1,2-0ichlorcbenzene 20,001 ma/l 0.001 G4/11/94 M. Dunn &GE

t.d-Dichlorobenzene L0001 ma/i 0,001 G/11/94 M. Punn &2

{.4-Dichlovobenzene < 0.001 mg/1 0,001 4/11794 M. Dunn &0E

*#%  QUALITY CONTROL DATA  **¥
% Surrogate Recoverieg *%

Suwrvogate Recavery Target Range

BTEX/GRO Survogate 104, 70 - 1320

;
Afuthorized Sigcnature &iizktfa(zfidzaéi
(v



Station

Lab £ Field ID Date Time Depth Code
548 WARC-MW03-0015 94/04/05 10:15 0.0 70ARL00Zé
. Tested Test
Test Type Result Units By Date
;g;;;_——- SEMIVOLATILE ORGANICS GC/MS __; ________ ;;; 94;52;1t
*NOTE: See Attached
Sampled by District Personnel Signed by:

Checked by: 2%5 Zﬁzé;qx;i;%nléZL*'

Blaise Willis
Sheet 3 of 11 Chemist



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2ch Avenue Souch

Nashville, Tennessee 37203

DIRECTOR U.S. ARMY COIORFS EN
CZ=ZaD LABDRATORY

511 SOUTH COER DRIVE

Cer IETTA, GA Z00&80-217Z2

#1I9548
WILMINGTON

Sample Location:

_
la,

WARC~MWOZ2-001Y
ARMY RESERVE CE

ANAL Y TICAL REFORT

Lab Number: 94-AQ15711

NTER

Date Collected: 4/ 5/94% Date Received: 4/ &/%4
Time Collected: 10:1% Time Received: 12::.:0
Sampler: J&N FL BRODMEREEL Sample type: Water
Crganics Reference Data
%lank 2370ZHER
v .5 Tune, BNA DFG414
Calibration Check, BRA S5G414
SEMIVOLATILE ORBANICES and FESTICIDE/FCR'c
Analvte Result Flag Units Date Time Analyet Method
Acenaothene 98.0 L ua/l 4/14/94 12:57 S.lLakey 8270
Acenapthylene 28.0 U ug /1 4/14/94 15:57 S.lLakey 8270
Anthracene 9B.0 U ua/1 4/14/94 15:37 S.takey 8270
Benzo(a)anthracene 8.0 u ug/1 4/14/94 15:57 S.lLakey 8270
Benzo (a)pyrene 98.0 U ug/l 4/14/94 15:57 S.Lakey 827G
Eenza(b)fluoranthene 98.0 U ug/sl 4/14/94 15:57 S.Lakey 8270
Benzo(g,h,1iperviene 93.0 U ug/1 4/14/94 15:57 S.lLakey 8270
Renzo (k) fluoranthens 78.0 u ug/1 4/14/94 15:57 S.Lakey 82870
4-zromoshenylohenylether 28.0 | ug/1 4714794 15:37 S.Lakey 8270
Butylinenzylohthalate F8.0 u uag/l 4/14/94 15:57 S.Lakey 8270
Carbhazol 98.0 U ug /1 4714794 15:57 S.Lakey 8270
4-Chioro-3-methyichenol 8.0 | ug/1 4/14/%94 15:37 S.Lakey 8270
4-Chloveaniline Q8.0 u ucg/1 4/14/34 12:27 S,.Lakev B270
Diz{2-Chlovacethony 'methane G¢g8.0 U uag/1 4/14/96 (3:57 S.lLakey 3270
‘2-Chlorcethyl jether 98.0 U ua /1l 4/14/%94 15:57 S.iakey 8270
.2-Chiorelsogronyllether F3.0 U ua/l 4/14/94 13:57 S.Lakev 3270
c-Choloronazthalers e i ug /sl 4714794 [5:57 S, Lavsv 2270
Z-"hioropnenod FB.O ] wg /sl 4714794 15:537 S.Lakey 2270
4-Inlavophenyiohenyletner 8.0 U e/l 47104/94 18:27 S,Lakev EE270



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12¢h Avenue South

Nashvilie, Tennessee 37203

DIRECTOR LILS. ARMY CORFS EMG. 5354
CEzal LADORATORY

&1 SOUTH CCER DRIVE

Fer lETTA, BA 200803172

Sample Location: #19&4&

WARC-FWOZ-0015

ANAL YT ICAL REFORT

Lab Number: 24-4015711

WILMINGTOMN ARMY RESERVE CENTER
Date Collected: 4/ =/94 Date Received: 4/ &,%4
Time Collected: 10:1% Time Received: 1Z:1i0
Sampler: J4y PL ERODMERKEL Sample type: Water
SEMIVOLATILE ORGANICS and FESTICIDE/FCE's

iyte Result Flag Units Date Time Anaiyst Method
Chrysene 28.0 u uag/1 4/14/94 15:57 S.Lakey ga70
Dioenzefuran 98.0 L ug/i 4/14/94 15:57 S.iLakey 8270
Ditenzi{a,h)anthracene ?8.0 u ug /1 4/14/94 15:57 S.Lakey 8270
l,2-Bichlorosenzene 78.0 u ue /sl 4/14/94 15:57 S.ilakey 8270
1,3-Dichloronenzene ?3.0 ] ug/1 4/14/94 15:57 S.Lakey 8270
l.4-Dichlorobenzens ?8.0 U ug/l 4/14/94 15:57 S.lLakey 8270
3,3'-Dichlaorobenzidine ?8.0 u ug /1 4/14/94 15:57 S.Lakey 8270
2.5-Dichlovophenol fg.a u ug /1 4/14/34 15:57 S.Lakey B270
Diethylphthalate 8.0 U ug/1 4/14/94 15:57 S.Lakey 8270
g.4-Dimethylnhencl ?3.0 U ug/1 4/14/94 15:37 S.Lakey 8279
Dimethylphthalate 78.0 U ug/l 4/14/94 15:57 S.Lakey 8270
Di-n-butylphthalate 98.0 u ug/l 4/14/94 15:57 S.Lakey 8270
4,6-Dinitro-2-methylphenol 245 u ug/l 4/14/94 15:57 S.iLakey 8270
2,%-Dinitrophencol 245. u ug/1 4/84/94 13:57 S.Lakey gz70
2.4-dinitrotoluene 8.0 U ug/l 4/14/94 15:57 S.Lakey 8270
2.6-Dinitrotoluens ?8.0 ] ug /1 4714/94 15157 S.Lakey 8270
Di~n-octylpnthalate 98.0 ] ug/1l 4/14/94 15:57 S.Lakey 8270
Fluoranthens 78.0 U ug/l 4/14/34 15:57 S.Lakev 8270
Fluorene 78.0 U ug/l 4/14/94 15:37 S5.Lakey B270
Hzxachlorobenzene F8.0 u uc/} 4/14/94 15:57 S.lLakey 8270
‘ ‘chiorobutadiens 2.0 U uag /sl 4/14/94 15:5 S.Lakey 2270

chlorocyclonentadiens “8.0 U us /1! /14794 15:57 S.lakey ES7O
hesachlovroethane 2.0 N Lg/l G/107%4 (5:57 S,Lakey 270
indenoll,2,Z-cdicvrens FE.0 U ug /Sl 4714794 15:57 S.lavey g7
[zomhorone 2.0 U g/l 4714794 15:57 S, Lavey 2270



SPECIALIZED ASSAYS
ENVIRONMENTAL

30G 1 2h Avenie Sourh

Nashvdle, Tennesses 37203

ANAL Y TICAL REFPORT

DIRECTOR ULE. ARMY CORFS ENG. e Ry
C=zal LABRORATDRY
£11 S0UTIH CCEER DRIVE
Fes TRV TS DA Z0Nan-3178
Sample Lacation: #19448 WARC-MWOZ-0OLS Lab MNumber: 94-/015711
WILMINGTOMN ARMY RESERVE CENTER
Date Collected: 4. S/54 Date Received: 4/ 4/94
Time Collected: (0:iS Time Received: 1z:10
Sampler: J~* F. BRODMERFEL Sample type: Wate:r
IVOLATILE ORGAMICS and SESTICIDE/FCE's
alvte Result Flag Units Date Time Analvst Method
2-Mathylnapthalene 343, ug/1 4/14/94 15:57 S.Lakey 8270
—Methylphencl g8.0 U wg/l 4/14/94 15:57 S.Lakey B270
t-Methvlphenot 98.0 U ua /1 4/14/94 15:57 S.lLakey 8270
Neathalene 157. uas1 4/14/94 153:57 S.Lakeyv ge7a
Zd-Nitroaniline 245. 5 ug /1 4714794 15:37 S.lakey 8270
S-Nitroaniline 245. Y ug/l 4/14/24 15:27 S.Lakey g270
4-Niftroaniline 243, u ug/1 4/14/94 15:57 S.Lakey 8270
Nitirobenzene 7e.0 U ug/l 4/14/94 15:37 S.Lakey 8270~
Z-Nitraghenol ?8.0 u ug/l 4/14/94 15:57 S.Lakey 8270
4=-Nitrophenol 245. ] ua /1 4/714/94 15:57 S.Lakey 8270
M-nltrosodi-n—propylamine 3.0 u ug/l 4/14/94 15:37 S.Lakey B270
N=nitrosodiphenvlamine 9e.0 U ug /1 4/14/94 15:57 S.iakey 8270
Fentachlorsohenel 243, J ug/1 4/14/94 13:357 S.Lakrey 8270
Fhenanthrene 98.40 u ug /sl 4/14/%94 15:57 S.Lakey 8274
Frenol 93.0 U ug /sl 4/14/94 15:57 S.iakey 270
Fyrena Fe.C U ug/1 4/14/94 13:57 S.Lakey 8270
His-2-ethylhenylphthaiate e8.0 4 ug/1 4/14/94 15:57 S.lLakey 8270
1.2.4=Tricnlaovobanzene 28.0 u ugsl 4/14/94 15:57 S.Lakey 8270
¢.4.5-Trichlerophenal 245, (5 ug/l 4/14/,94 15:57 S.Lakeyv 8270
Z.4.5-Trichlicropnenold 92.0 U g/l 4/14/%4 15:27 S.Lawey BE7a



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12th Avenue Souch

Nashville, Tennessee 37203

ANALYTICAL REFORT

DIREZTOR U.5. ARMY ZORFS EANG. D374

CEZAD LABCRATORY

S11 SGUTH COBR DRIVE

Mem TETTE, GA Z0080-317E

Sample Location: #19&44E WARC-MWOI-O01S Lab Number: 24-4015711
WILMINGTON ARMY RESERVE CEMNTER

Date Collected: 4/ /%94 Date Received: 4/ &4/94

Time Collected: 10:15 Time Received: 12:10

Sampler: &+ P, ERCDMERNEL Sample type: Water
UNDERGROUND STORAGE TANK FARAMETESRS

lyte Result Units oL Date Time Analvet Method
Contaminant Identified See attached sheoet. 4/14/94 15:97 S.Lakey

. 3 |
Authorized Signature ;k4§225ﬂ&x/é;§/62i461//
[

-



615-726-0177 & 1-800-765-0980 * Fax 615-726-3404

SPECIALIZED ASSAYS ENWRONMENTAL . 3(_)0_ 12th Avenue Slmlh ¢ Nashville, Tennessee 37203

ANALYTICAL REPORT

DIRECTOR U.S. ARMY CORPS ENG. 5394
CESAD LABORATORY

611 SOUTH COBB DRIVE

MARIETTA, GA 30060-3172

LAB NUMBER: 94-A015711

SAMPLE LOCATION: #19648 WARC-MW03-0015
WILMINGTON ARMY RESERVE CENTER

DATE COLLECTED: 04/05/94 DATE RECEIVED: 04/06/94
TIME COLLECTED: 10:15 TIME RECEIVED: 12:10
+AMPLER: JAN BRODMERKEL SAMPLE TYPE: WATER
ANALYTE RESULT UNITS DATE TIME ANALYST METHOD

Additional Compounds

7-Methyltridecane C.017 ppm 4/14/94 15:57 S.LAKEY B270

Pentadecane 0.043 ppm 4/14/94 15:57 S.LAKEY 8270

Octohydro Hexamethyl 0.020 4/14/94 15:57 S.LAKEY 8270 -
Indene

Octadecane 0.25 ppm 4/14/94 15:57 S.LAKEY B270

Heptadecane 0.19 ppm 4/14/94 15:57 S.LAKEY 8270

Pentacosane 0.24 ppm 4/14/94 15:57 S.LAKEY 8270

ra
Report Approved EyL<£22fytx¥;;iéZifi«



Lab £. Field ID

549 WARC-MWO03-0016

Date Time

s e ol —— i ——

94/04/05 10:15

Test Type Result
M38270 SEMIVOLATILE ORGANICS GC/MS *
*NOTE: See Attached

Sampled by District Personnel Signed by:

Checked by: ?%B

Sheet 4 of 11

Dol e Ll

Blaise Willis
Chemist

Station
Depth Code

0.0 7UAR1O0025

Tested Test

SPA 94/04/1z

-



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 12:h Avenue Souch

Nashville, Tennessee 37203

ANMNAL YT ICAL REFPORT

i

LR
L
-0
£

TOR S.5. ARMY CORFS =M3.
QEFRQTDRY
TH CCZEE DRIVE

AL BA 20040-3172

-JL_;—

Sample Location: #1944% WARC—MWOZ-0016 Lab Number: ?4-gd1S71z
WILMIMGTON &RMY RESERVE CEMTER

Date Collected: 4/ TU54G Date Received: 4/ L7946
t {:\

Time Collected: (0:15 Time Received: 1Z::

Sampler: &0 F. BRODMERKEL Sample type: Water

Orcanice Reference Data
ilantk: 22F02WERE
. s Tune, BNA DFO414
Caiibration Check, ENA 550414
SEMIVOLATILE ORGANICS and PESTICIDE/FCE's

Analyte Result Flaag Units Date Time Analvst Method
Acenapthene 97.0 U ug/1l 4714794 15:57 S.lakey 8270
Acenapthylene 7.0 U ug/1 4/14/94 15:37 S.Lakey 8270
Anthiracene 7.0 u ug/l 4/16/94 15:57 S.Lakey E270
Benzo(ajanthracene 97.0 u ug/1 4/14/94 15:57 S.Lakey 8270
Benzo(alpyrene ?7.0 ] ug/1 4/14/94 153:37 S.Lakey 8270
Benza (b)fluoranthene ?7.0 u ug/s1 4/14/94 15:57 S.Lakey 8270
Benzo(g,h,1)perylene 97.0 U ug/l 4714/94 15:57 S.Lakey 8z70
Benzo (k) fluoranthene 97.0 U ug/l 4/14/94 15:57 S.Latey 827
4-Sremophenylphenyletner 27.0 u ug /1 4/14/94 15:57 S.Lakey 8270
Butylbenzylehthalate 7.0 i ug/l 4/14/%94 15:37 S.Lakey 8270
Czvgazol 7.0 U ug/1 4/14/94 15:57 S.Lakey 8270
4-Chlovo-3=-methylphenal 7.0 U ua/sl 4/14/94 15:57 3S.Lakey 9270
4—Chiorraniline 7.0 U ua/l 4/14/94 13:57 S.lakey 8270
ls(@~-Chioroethoxy imethane F7.0 U ug/l 4/14/94 13:57 S.lLakey 8270
‘Z-Chloveoethyl lether 7.0 u ug/l 4/14/94 15:57 S.Lakey 8270
2-Chicreiseoropyllether F7 .0 U ug/l 4/164/94 185:57 S.Lavey 2270
c-unloronapthalens 7.0 u ug/l 4/14/94 15:57 S.Lakev 8270
Z-Chioroonenal ?7.0 u ug/l a/14/%94 15:57 S.Lewey 2270
4="nicioohenviphsnviether @7.0 u ug /i 4/14/94 15:97 S.lLakey BE272



SPECIALIZED ASSAYS
ENVIRONMENTAL

W0 1 2th Avenue Sourh

Nashville, Tennessee 37203

ArMNAaL Y T ICAL REFORT

RECTOR .S, ARMY TORRFS ENG. 3294

DI L
CZzZAD LAZORATORY
51t SOUTH COBE DRIVE
ma~I=TT A, G&  ZOo0&0-3Z2172
Sample Location: #1i2&49 WARC~MWOS-QO1& Lab Number: =—--A0¢iIS71g
WILMINGTOM ARMY RESERVE CEMTER
Date Collected: 4/ Z/74 Date Receivecz: o. &/94
Time Collected: 10:1lS Time Receivec: 1Z::7
Sampler: JAnN . BRODMERKEL Sample tvpe: Jater
SEMIVOLATILE ORGANICE and PESTICIDE/FCE's

alyte Result Fiag Units Date Time Ans.wvst Methorc
Chrysene 7.0 U ug/1l 4/16/94 15:57 S.La.=sy B270
Dibenzofuwran Q7.0 U ug /1 4/14/94 15:57 S.La«ey 8270
Dibenz(a,htanthracene Q7.0 u ug/1 4714726 15:57 S.La«zy 8270
1,2-Dichlorosenzene 7.0 u ug/ &/14/94 15:Z7 S.Lasey 8274
1,3-Dichlorcbenzens @7.0 U ug/1 G/14/94 15:37 S.La- ey 8270
1,4~Dichlorobenzene 7.0 8] ug/1 4/16/94 15:57 S.La«oy B270
3.,3'-Dichlorocbenzidine ?7.0 u ug/l 4/14/94 15:57 S.Lza-ey g270
2.4-Dichlovobnenol 97.0 u ug/1 4/14/94 15:57 S.La=-ay 8a27a.
Diethylphthalate 7.0 u ug/1 4/14/96¢ 13137 S.La~2 8270
2,4-Dimethylphenal 7.0 U ug /1 4/14/94 15:57 S.Lawey 8270
Dimethylphthalate 7.0 u ug/1 4/14/94% 15:37 S.Larey 8270
Di-n-butylphthalate Q7.0 U ug/1 4/164/94 15:37 S.Laxey 8270
4,6-Dinitro-2-methylpghenol 243, | ug/l 4/714/94 13:57 S.La-=v 8270
C.4=Dinltroprenoid 243. U uag/1 4/14/94 15:57 S.La«=y B270
2,4-dinitroteluene 7.0 U ug /i 4/16/94 15:57 3.La-«= 8270
2,5-Dinitrotoluens 27.0 u ug/l 4716794 15:Z7 S.La«= 8270
Di-n-cctyiphthalate 97.0 U ug.fl 4/14/94 15 s.La-=zv 3270
Fiuoranthene 7.0 u ug /1 4/14/34 15 S.la«=v 2270
Fluorene 97.0 U ug /i 4/10/94 15 S.lavav 3270
Hexacnlorooenzene Q7.0 U g/l Gr14/94 15: S.ha«=zv Q270

‘achlarobutadiens 7.0 u wa/l 4/14/94 15: S.Larzy 3270

achlorccvelopentadiene Q7.0 u ug/1 4/14/94 15; S.la-=v 2270
rerachiareethane 97.G il ug/i LM/ 15 S.La.=v 3270
Indenal(!,2.2-cdipviena 7.0 U ug.'! LilL/94% 1S T.hasy 2270
[sophorane ?7.0 ] ug/ 6710790 13:ET Ziia-=o 3270



SPECIALIZED ASSAYS
ENVIRONMENTAL

300 1 2th Avenue Souch

Nashwille, Tennessee 3720

DIRECTOR U.3. ARMY L0OR
CEZAD LARORATORY
&11 S0OUTH CoRER DRIVE

MeclETTA, GA 2020&60-31
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ARAaL YT ICEAL REFORT

Sample Location: #1%764% WARC-KHWOZ-0014 Lab Number: 24-4015712
WILMINGTON ARMY RESZRVE CZEMNTER
Date Collected: 4/ 3774 Date Received: 4/ &/94
Time Ceollected: 10:13 Time Received: 1Z:10
Sampler: J&H P, BRODMERKEEL Sample type: Wateir
SEMIVOLATILE ORGANICS and PESTICIDE/FCB's
slyte Fesult Fiag Units Date Time  Analyst Method
2-Methylnapthalene 221, ug/l 4/14/94 15:57 S.Lakey 8270
2-vethylphenol 7.0 g ug/l 4/14/394 15:537 S.Lakey 8z70
4-Methylphenaol 7.0 u ug/1 4/14/94 15:57 S.lLakey 8270
Naothalene 146. ug/1 4/16/94 15:57 S.lLakey B270
g-Nitroaniline c43. U uag/l 4/14/94 15:57 S.Lakey 8270
Z-Nitroanmiline 243, U ug/1 /14794 15:57 S.lLakey B270
4~Nitroaniline 243. U ug/i £/14/94 15:57 S.Lakey 8270
Nitrobenzene 97.4 U ug/1 4/14/96 15157 S.Lakey 8270
ae-Mitrophenal 7.0 U ug/l 4/14/94 15:57 S.Lakey 8270
4-#litrophenal 243. il wa/l 4/14/94 15:37 S.Lakey 8270
N-nitrosodi-n-propylamine 7.0 u ug/1 4/14/94 15:37 S.lLakey 8270
N-rni1trosodiphenylamine 7.0 u ug/sl 4/14/94 15:57 S.Lakey 8270
Fentachlorephenol 243, U] ua/l 4/14/94 15:57 G.Lakey 8270
Fhenanthrene 27.0 L ug sl 4/14/94 15:37 S.Lakey 8270
Fhenol 7.0 U ug/l 4/164/94 13:37 S.Lakey 8270
Fyrane 7.0 U ug /1 4/14/94 15:57 S.Lakey 8270
Bis-Z-ethylhexvighthalate 7.0 U ua/l 4/14/94 15:57 S.Lakey B270
1,2,4-Trichlorobenzene 27.0 u ug/: 4/14/94 15:57 S.Lakey B27a
2.4,3-Trichloroohenol 243, L ug/1 4/14/94 15:57 S.lLakey B270
E.4,6~Trichlerophencl Q7.G 3] uc/!1 4714794 15:57 S.Lakey gz7C



SPECIALIZED ASSAYS
ENVIRONMENTAL

3OO | 2ch Avenue South
Nashville, Tennessee 37203

ARMNAL Y T ICAL. KEFORT

DIRECTAOR L.5. ARMY CORFS ENG. S274%

CEZAD LABCORATORY

H11 S0UTH COBER DRIVE

Mar IETTA, GR 200&80-3172

Sample Location: #1554%9 WARC-HMWOZ-001& Lab Number: %4-AC1S712
WILMINGTOMN ARMY RESERVE CDEMTER

Date Collected: &4/ S/77% Date Received: &4/ 4£/%&

Time Collected: 10:15 Time Received: i:.1o

Sampler: JaN FP. BRODMERKEL Sample type: Water

UNDERGROUND STORAGE TANE FARAMETERS

ivte Result Units FOL Date Time Analyst Methad

Contaminant Identified See attached sheet. 4/14/94 15:57 S.lakey

futhorized Signature *“4ZX// T
_

ar
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ANALYTICAL REPORT

DIRECTOR U.S. ARMY