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NOTICE

This report has been prepared for the United States Air Force by Radian Corporation for the
purpose of aiding implementation of a final remedial action plan under the Air Force Installation
Restoration Program (IRP). Since the report relates to actual or possible releases of potentially
hazardous substances, its release before an Air Force final decision on remedial action may be
in the public's interest. The limited objectives of this report and the ongohig nature of the IRP,
along with the evolving knowledge of site co,,4;V.ons and the chemical effects on the environment
and health, must be considered when eva-V J -.e report. since subsequent facts may become
known which may make this report prema. V ,e inaccurate.

Copies of this report may be purchased from:

Government agencies and their contractors registered with -he Defense. Technical Information
Center (DTIC) should direct requests for copies of this report to: Defense T-.chnical Information
Center, Cameron Station, Alexandria, VA 22304-6145.

Non-Government agencies may purchase copies of this document from: 1Iational Technical
Service (NTIS), 5285 Port Royal Road, Springfield, VA 22161.
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Section 1
INTRODUCTION

This document is an addendum to the section outlines the modified project objectives; the
Installation Restoration Program (7RP) Stage 3 Work methodology used to achieve these objectives is provided
Plan, Galena and Campion Air Force Stations, Alaska in the companion document, the 1994 Addendum to the
(Radian, June 1992), hereafter referred to as the 1992 Sampling and Analysis Plan.
Work Plan. The purposes of this addendum are to:

1.1.1 Project Objectives
Describe the potential Areas of Concern Galena Airport-The current environmental
(AOCs) at Kalakaket Creek Radio Relay investigation work planned for Galena Airport
Station (RRS) (not previously addressed in the encompasses sampling and testing activities at both
original work plan); newly defined aresu and previously investigated sites.

The overall objective of the project is to conduct a round
2 Describe the work to be performed at Kalakaket of groundwater sampling at all existing sites, determine

Creek RRS in support of the Site Investigations the presence or absence of dioxins at the Fire Protection
as outlined in the Scope of Work dated 18 July Training Area (FPTA), assess the impact of pesticide use
1994, on surface soils across the main base area, characterize

stockpiled soil for treatment, and assess the impact of
3. Describe the additional IRP work to be floodwater outfall on the soils near the Yukon River.

performed at Galena sites originally described
in the work plan; and Kalakaket Creek RRS-An initial SI is

planned at Kalakaket Creek RRS to identify AOCs and to
4. Outline the investigative activities that will be confirm the presence or absence of contaminat,-n at the

completed at all sites and AOCs. facility. Data from the investigations will be used to plan
additional investigation if required or remove the
potential AOCs from the list of possible sites for further

This Work Plan Addendum is not intended as a investigations. This will be accomplished by conducting
stand-alone document and must be implemented in a records search and collecting soil samples for field
conjunction with the 1992 Work Plan. This document screening and laboratory analysis at identified potential
shares the same basic outline as the 1992 Work Plan; the AOCs.
main sections (i.e. 1.0, 2.0, etc.) correspond to those in
the 1992 Work Plan. However, in order to avoid The records search will be initiated prior to the
redundancy, the subsections in the addendum contain start of field work. The specific goal of the search is to
only the new information, obtain recorded information on all potential AOCs and to

determine past waste handling practices at the site. This
1.1 Description of Current Study information will focus the field screening activities on

The current investigation includes the gathering those that are most likely to contain soil contaminants and
of additional information at Galena Airport sites in will help identify sources and types of any contamination.
suppot of the R/FS started in September of 1991. Data Also included in the records search task are plans to
will also be gathered to characterize a soil stockpile and interview past workers at Kalakaket Creek RRS.
floodwater outfall. In addition, the 1994 field efforts will
include sampling and field screening of soils collected The goal of the field-screening task is to quickly
from Kalakaket Creek RRS, located approximately 22 and efficiently determine the presence or absence of
miles south of Galena Airport, in support of the contamination over larger areas while minimizing the
abandoned installation's Preliminary Assessment/Site total analytical costs. A subset of those samples collected
Inspection (PA/SI). The locations of Galena Airport and and screened will be sent to an analytical laboratory for
Kalakaket Creek RRS are shown in Figure 1 -1. This confirmational analysis. Details on the methods that will

1-1 September 1994
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be used to perform the field-screening tasks are given 1.1.2 Project Schedule
in Section 2.0 of the Addendum to the Sampling and The project schedule is shown ut Figure 1-2
Analhsis Plan

1-3 September 1994
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Section 2
SUMMARY OF EXISTING INFORMATION

This section contains location-specific of sod duruig the stockpiling activities contained between
aitbrmation for the new, areas of investigation not 0 20 mg/kg and 3 42 mg/kg total DDT These data are
included in Section 2 0 of the 1992 Work Plan This also included in Appendix A The purpose of the 1994
icludes the sod stockpile and the floodwater outfall at invesigation is to collect and analNze a sufficient number
Talena Airport and the Kalakaket Creek RRS of soil samples from the stockpiled soil to statisticallk

characterize the level of pesticide contamination Ihe
2.1 Galena Environmental Setting maximum and average concentration of target pesticides

Descnptions of the environmental setting at will be determined as well as the potential location oit
each investigation area at Galena were provided in contaminant hotspots within the stockpile
Sections 2.2 1 throug ' 2 5 of the 1992 Work Plan.
Following completion of the 1992 and 1993 field 2.1.2 Floodwater Pump Station Outfall
progamr. several additional sites were included in the WRP EPA Region X has requested that the Air Force
work at Galena The environmental setting for all collect samples from the floodwater pump station outfall
existing sites at Galena is summarized in Section 2.0 of located outside the dike near the Yukon River
the Draft Remedial Investigation Technical Floodwater and surface runoff originating as snoxý melt
Memorandum (Radian, May 1994). The following at breakup collects in the southwestern portion of the
sections identify and describe the new areas of diked area of Galena Airport Pumps transfer the water
investigation and summarize the existing information for outside the dike where it is released near the Yukon
each area. Section 3.0 discusses the tasks that will be River. Since soil contamination is present within the dike
conducted at these areas during the 1994 field season at Gal.ena Airport, the potential exists for the transfer of

contaminants to the floodwater outfall through surface
2.1.1 Stockpikd Soil from Vehicle Maintenance water pathways Soil samples from the point of release

Building Excavation will be collected and analyzed to detect if the area has
During the excavating of soils for the been contaminated from floodwater pumping

construction of the new Vehicle Maintenance Building at
Galena Airport. high levels of pesticides DDT, DDE, and 2.2 Kalakaket Creek RRS Environmental
DDD were detected in the southwest corner of the Setting
building's footprint (Shannon & Wilson, Inc., 1993, The regional meteorological and geological
1994) An approved plan was carried out that allowed environmental setting is summarized in Section 2 of the
the pesticide-contaminated soils to be temporarily Draft RI Technical Memorandum Site specific
stockpiled near the site before treatment. A total of 566 environmental setting is described in detail in thie
cubic yards of soil was placed in Block 9, Lot 9 of Galena Installation Restoration Program Preliminary
Airport, across the street from the Birchwood Hangar. Assessment, Kalakaket Creek RRS. Alaska (HMTC.
The pile currently measures 70 ft by 70 ft, is covered with April 1989) and Preliminary Assessment Kalakaket
black plastic, and is enclosed by a temporary fence. Creek (CH2M Hill, January 1994) and is brieflt
Appendix A includes a draft report and addendum summarized below.
outlining the results of pesticide sampling at the new
Vehicle Maintenance Building, as well as The RRS facility was constructed on the top of
correspondence regarding the work at this location, a mountain composed of metamorphic igneous rock. It

was reported that blasting was required to level the site
A surface sod sample collected at the excavation prior to the start of construction (Danny Patrick, personal

site contained 1,154 mg/kg total DDT (DEC letter dated communication, August 1994). Two test pits excavated
6 January 1994). Additional samples collected at the site and logged by the U.S. Army Corps of Engineers in 1956
by the Air Force contained 1.3 mg/kg to 150 mg/kg DDT. show that the upper 2 to 4 feet (It) was composed of
Grab and composite samples taken from eight truckloads cobbles, bulders, gravel and voids. Below this unit to a

2-1 September 1994
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depth of 7 ft was a unit composed of gravel, cobbles, connected to the large fuel storage tanks by a 2 inch pipe
boulders, and approximately 30 percent silt. Bedrock that was buried at least 18 inches velow grade. Recently
that was encountered at 7 ft bgl was composed of dense located as-built drawings indicate that two potential low-
and massive greenish-grey greywacke and quartzite. The point drains may have been present in the fuel lines.
bedrock was slightly weathered to a depth of During the August 1994 site visit, some surface staining
approximately 3 inches from the top of the solid rock. on the soil located immediately beneath the tank valves
Minor fractures that trend east-west were observed in one was observed. It also appears that the buried fuel lines
of the two test pits. No groundwater was observed in have been cut and partially removed. All tanks are
either test pit. currently empty.

While specific groundwater data are not 2.2.2 Vehicle Maintenance Garage (VMG)
available for the site, some inferences can be made cn the A 2000 ft2 garage, located in the northern
basis of regional geology and topography. it is unlikely portion of the top camp, was used for vehicle storage and
that shallow groundwater exists beneath the site. The maintenance. There appear to be no floor drains in the
soils are very shallow and the local bedrock does not concrete floors of the facility. Howeve-, waste oils and
appear to be extensively fractured. If groundwater is other liquids may have been poured onto the giound in
present at the site, it is restricted to fracture traces or the areas around the doors of the facility Soil staining
faults that provide conduits for water movement through was observed next to the building by the front garage
the bedrock. Surface water runoff probably plays a more door. An oil furnace that is located in the southwest
important role in the migration of precipitation from the corner of the building was supplied with furnace oil via
site. Kalakaket Creek, located approximately 3,900 ft a 2-inch underground pipe that connected the furnace
west of the site, and an unnamed tributary of Kala Creek, with the large bulk fuel tanks. Potential exists for the
located approximately 3,000 ft east of the site, are the contamination of soils from the release of waste motor
closest surface water to the site. A shallow well dug into oil, fuels, solvents, and antifreeze.
the alluvial aquifer of the unnamed tributary supplied
Kalakaket Creek with its potable water. 2.2.3 Paint Storage Bi;'lding

A 640 ft2 storage facility, located approximately
The management of fish and wildlife is the only 200 ft northeast of the VMG. was used for the temporary

known surface water use in the area. Even though the storage of paints, thinners and other small containers of
potential sources at the areas of concern are unlined, chemicals during the operation of the facility. The
surface water is not believed to be a significant pathway building has been partially demolished and no walls are
for the transfer of contaminants from the site. There are standing. The collapsed walls are partially covering the
no sufficient surface water bodies within a mile of the site concrete slab and the surrounding soil. There is a
and the amount of sirface drainage originating from the possibility that spills or releases of chemicals stored at
site that flows into the local creeks is believed to be a the facility could have occurred around the facility.
very small percentage of the total surface water discharge
of the watershed (CH2M Hill, 1994). 2.2.4 Equipment Building

Large diesel generators were used to provide
2.2.1 Antenna Day Tanks power for the radio relay site. These generators were

Each tropospheric and microwave antenna was kept in the eastern portion of the Equipment Building.
originally constructed with several large furnaces and Fuel was delivered to the generators through a buried 2-
blowers to keep the antenna from icing in the winter. A inch pipeline from the bulk fuel storage containers
lay tank with a capacity of 1,500 to 1,000 gallons was located approximately 200 ft south of the building.
installed below each antenna to provide fuel for the Standard maintenance practices may have resulted in the
furnaces. A total of 6 day tanks were installed at the site. spill/release of waste oil, solvents, and fuels around the
Interviews with persons involved with the operation of building. Typically, in the past at similar sites, waste
the facility suggest that these furnaces were not used liquids have been poured on the ground close to the
during the operation of the facility (Danny Patrick, building doors. Some soil staining and vegetative stress
personal communication, August 1994). The tanks were were noted in the area around the eastern door to the
installed above ground on concrete saddles and were facility. However, this area also appears to correspond to
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the buildings parking lot, and the soil staining may be the 2.2.8 Drum Storage Areas (DSA)
result of small leaks from vehicles. Three potential areas of past drum storage have

been identified at Kalekaket Creek RRS. One of the sites

2.2.5 Equipment Budding Transformers occurs approximately 100 ft north of the VMG_ This area
A 208 to 2,300 volt three phase transformer was is referred to as the "barrel storage dock" on a 1963

located on a concrete pad adjacent to the southern wall of survey map completed by the U.S Army Corps of
the Equipment Building. Leaks or maintenance activities Engineers. Currently the site is not readily apparent. It
have resulted in the release of insulating oils that contain is assumed that the open gravel area may mark the
PCB. During th,; cleanup activities conducted by the location of the site. An isolated drum bung was observed
5099- CEOS in 1984, PCB-contaminated soils were on the ground during the August i994 site visit.
removed from the area surrounding the concrete However, it was reported that due to the consistently high
transformer pad. Soils containing greater than 50 ppm winds that occur on the top of the mountain, empty or
PCB were drummed and removed from the site. It is partially full drums were seldom stored at the facility
assumed that the soils were screened in the field using a (Dannyv Patrick, personal communication, August 1994)
c6lorinol-type test kit, which were commonly employed
by the Air Force at remote sites (CH2M Hill, 1994). The The other two DSAs were located at the eastern
excavation has remained open since the initial cleanup end of the runway. All drums have been removed from
activities, these sites, and the DSA located on the southeastern

portion of the runway is being taken over by the growth
2.2.6 Fuel Oil Tank Fill Area of alders and willows. PCB-contaminated soil was

Two 3,000 barrel aboveground storage tanks removed from this DSA in 1984. Soil staining is
are located in the southeast portion of top camp and used presently common at the DSA located north of the eastern
to store fuel oils for the generation of heat and electricity, edge of the runway. Recent review of as-built drawings
These tanks were filled from trucks that ferred the diesel and high-altitude aerial photos suggest that this may also
from a temporary storage tank located adjacent to the be the location of the installations refuse landfill. The
runway. A standpipe that appears to drain into an above- :nrial photos show an area of disturbed vegetation
ground barrel filled with gravel may have served as the approximately 1,000 ft north of the runway. Since all
fill point for the tanks. It has also been reported that the chemicals used during the operation of the facility were
tanks may have been periodically dewatered at this valve shipped in drums or smaller containers, it is possible that
and standpipe located north of the tanks. Diesel fuel may spills from a variety of chemicals could have occurred at
have bee- released to the ground during this process. these sites.

2.2.7 Septic Tank Outfall 2.2.9 Temporary Garage
Wastewater generated at the facility flowed into A temporary garage located south of the central

a heated and insulated septic tank south of the Dormitory portion of the runway was used for storage of vehicles
Building. The effluent from the tank was released onto and possibly refueling activities in the winter. Currently,
the ground from a heated discharge pipe. The point of only the building foundation remains at the site. The
release is the steep hill slope south of the facility. The concrete floor has no visible floor drains and staining is
ground at this point is covered predominantly with large not common. Some light maintenance may have occurred
rocks and gravel. There appeared to be no stress to the at the site that resulted in the release of motor oil, fuels,
vegetation at the discharge point during the August 1994 solvents, or antifreeze.
ste visit. Sink drains in the facility may have been used
to dispose of small quantities of waste liquids other than 2.2.10 Temporary Diesel Tank
water. It has been determined that at similar installations, A 1,000-barrel diesel aboveground storage tank
this was a common method of disposal of some is located south of the western portion of the runway.
chemicals. The tank was filled from off-loading planes and was later

pumped into trucks that ferried the diesel to the 3,000
barrel tanks at top camp. The tank was periodically
dewatered at a valve and standpipe located south of the
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tank. Diesel fuel may have been released to the ground I mile east of the site. Diesel-powered pumps were used
during this process. to fill the two 216,000 and 110,000 gallon storage tanks

which provided enough water to last through the long
2.2.11 Water Pump House winter. A diesel day tank may have been used to store

Potable water was supplied to the top camp by fuel for the pumps at the Pump House. Spills of fuel may
pumping surface water and shallow groundwater fron, an have resulted from filling activities that occurred at the
unnamed tributary of Kala Creek located approximately site.

September 1994 2-4



Addendum to the Work Plan
Galena Airport and Kalakaket Creek RRS, Alaska Section 3-Remedial Investigation Field Tasks

Section 3
REMEDIAL INVESTIGATION FIELD TASKS

This section describes the general field given in Tables 3-1 and 3-2. Field activities have been
activities that will be conducted at Galena Airport and scheduled for the following previously investigated
Kalakaket Creek RRS during the 1994 field season. sites and areas of interest (as described in the 1992
These activities include the RI/FS sampling that will be Work Plan, the Draft Remedial Investigation Technical
conducted in support of the Galena IRP investigation as Memorandum (Radian, May 1994), and in Section 2.0
well as sampling to characterize stockpiled soil for the of this Work Plan Addendum):
design of remedial systems for treatment of the soil.
Investigations at Kalakaket Creek RRS are centered FPTA;
around the inspection of AOCs and the subsequent POL Tank Farm Area,
sampling of soils to determine presence or absence of Waste Accumulation Area (located within the
contamination. Field screening techniques will be used West Unit);
at both Galena Airport and Kalakaket Creek RRS to * West Unit;
gather real-time data and tailor the selection of Control Tower Drum Storage Area South;
laboratory analytical sampling sites to best achieve site Ambient Location; and
specific goals and objectives. * Base Water Supply Wells.

3.1 Site Objectives
There are three main objectives of the 1994 New areas of interest that will be investigated

site investigation activities that will be conducted at during the 1994 field season are the following:
Galena Airport. The first objective is to gather
groundwater and soil data that will be used in support Stockpiled Soil containing DDT; and
of the RI/FS to fully characterze the sites for health Floodwater Pump Station Outfall.
risk assessment, assess migration and degradation of
contaminants in groundwater, and quantify the The locations of these areas of investigation are shown
contaminated media volumes for the feasibility study. in Figure 3-1.
The second objective of the Galena field investigation
is to characterize the contaminant levels in the 3.2.1 Groundwater Sampling
stockpiled soils to aid in the accurate design of a Groundwater samples will be collected from
remedial system to treat the material. The final 40 monitoring wells and three water supply wells that
objective of the investigation is to determine the were previously installed at these sites and areas of
presence or absence of soil contamination at the interest. The purposes of the groundwater sampling
floodwater pump station outfall, task are to assess the current level of contamination at

previously defined sites, to identify any further
The objective of the SI that will be conducted migration of contaminant plumes, and to determine

at Kalakaket Creek RRS is to identify all AOCs and trends in contaminant concentrations over time. The
determine the presence or absence of contamination by wells that are targeted for sampling include those that
using a combination of field screening and laboratory have historically contained measurable levels of
analytical techniques. contaminants and those that are located potentially

downgradient of known contaminant plumes or source
3.2 Field Investigation: Galena Airport areas. Table 3-3 lists the wells that are planned for

This section outlines the site-specific field sampling during the 1994 field season; Plate A shows
tasks and sampling activities proposed for each of the the locations of these wells.
previously investigated sites and the new areas of
investigation at Galena Airport These activities are

3-1 September 1994
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Table 3-2

Summary of Water Sampling Activities at Galena Airport, Alaska 1994

Samplig Locations AK101 AKI02 8260 8270 8080 6010/7060/7421

Ambient Location 2

FPTA 6 6 6 6

POL Storage Area 10 10 10 10 10

West Unit 19 19 19 19 19

Control Tower Drum Storage Area 3 3 3 3 3 3

Base Water Supply Wells 3 3 3 3 3

TOTALS 41 41 41 35 41 6

3-3 September 1994
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Table 3-3
Summary of Proposed Well Samples

AMBI LOCATION WEST UNIT (Sites 06,09, AND 10)
04-MW-02 06-MW-01

04-MW-03 06-MW-02

FFrA 06-MW-03

0 l-MW-O 1 06-MW-04

01-MW-02 06-MW-05

01-MW-05 06-MW-06

01-MW-06 06-MW-07

01-MW-07 09-MW-O1

01-MW-O8 09-MW-02

PO0; ARE A.09-MW-03

05-MW-02 09-MW-04

05-MW-03 09-MW-05

05-MW-04 09-MW-06

05-MW-05 09-MW-O8

05-MW-06 09-MW- 12

05-MW-07 09-MW- 15

05-MW- 11 10-MW-01

05-MW-13 10-MW-03

05-MW- 14 10-MW-04

05-MW-15 WATER SUPPLY WEL• S

CONMOL TOWER DSA WELL #1
MW-037 WELL #3

MW-038 WELL #7

MW-039
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3.2.2 Soil Sampling beginning in the fall of 1994. To support that effort,
Soil samples will be collected at the FPTA, the soil samples will be collected to determine the

West Unit, the POL Area, the DDT-contammated soil statistical average and maximum concentration of
stockpile, and the floodwater pump station outfall, pesticides in the soil as well as any potential area of
Three soil sampling locations from within the bum pit abnormally high pesticide concentrations. Currently it
at the FPTA will be sampled at the surface and 5 ft bgl. is anticipated that up to 15 soil samples will be
The samples will be analyzed in the laboratory by required. Since the soils have been partially mixed
Method SW 8280 to determine the presence or absence during excavation, loading onto the trucks, dumping,
of dioxins in the soil at the site. and grading, it is assumed that the soils have been

locally homogenized. Therefore, samples collected
Pesticides have been detected in the sods at from the surface (0 to 6 inches deep) should be

low levels across the installation and at high levels representative of the vertical column of soil at that
during the excavation for construction of the new point. The surface soil samples collected at the site will
Vehicle Maintenance Building. In an effort to identify be analyzed in the laboratory using Method SW8080.
potential hotspots of pesticide contamination in the soil,
additional surface soil samples will be collected from Two surface soil samples will be collected
across the POL and West Urit. The area of from the floodwater pump station outfall area and
investigation covers a majority of the main base triangle submitted to an analytical laboratory for anal sis by
as defined by the dike to the northeast and northwest methodsAK101, AK102, SW8240, SW8270, SW8080,
and the paved tarmac to the south. A statistical analysis and SW6010. The results of the analyses will
on the distribution of previously conducted surface soil determine if the soils at the outfall have been
sampling locations is being conducted. The analysis contaminated by the release of floodwater pumped from
will determine the number and placement of additional within the dike.
soil samples that are required to detect hotspots of a
given size with a given confidence. The hotspot that 3.3 Field Investigation: Kalakaket Creek RRS
was found during the excavation of the new Vehicle This section outlines the specific field tasks
Maintenance Building measured approximately 70 ft by and sampling activities that will be conducted at the
70 ft. Therefore, efforts will be made to locate other AOCs that were identified in past PAs, additional
hotspots of this approximate size with a confidence of literature searches, and the August 1994 site visit All
80 percent It is currently assumed that 45 sample AOCs will be visibly inspected to determine the
locations will be required across the area but this may presence of surficial soil staining or vegetative stress.
be changed after the statistical analysis is completed. Field activities will be documented with the aid of

photographs that will be compiled and presented in a
To collect real-time data and minimize sample photo notebook- A combination of field screening and

analytical costs, a combination of field screening and laboratory analysis of soil samples collected at each
laboratory analysis will be used to assess pesticide AOC will provide information concerning the presence
levels in soils. An immunoassay field test kit that is or absence of contaminants. The AOCs that will be
capable of detecting combined DDT, DDD, and DDE, investigated during this SI are shown on Figures 3-2
at levels of 0.1, 1.0, and 10 ppm will be used to detect and 3-3 and include:
pesticides in soils from 30 locations. Based on the
results of these initial screening samples, soil samples Antenna Day Tanks;
from an additional 15 sampling locations will be Vehicle Maintenance Garage;
sampled and submitted to an analytical laboratory for Paint Storage Building,
analysis by Method SW8080. Equipment Building Spill Area;

Equipment Building Transformer,
Soils containing DDT contamination were Fuel Oils Storage Tank Fill Area;

removed from the excavation at the new Vehicle Septic Tank Outfall;
Maintenance Building construction site and stockpiled Drum Storage Areas;
across from the Birchwood Hanger. A design of a Temporary Vehicle Garage;
remedial method for reducing the level of pesticides in Temporary Fuel Tank Fill Area; and
the soils through on-site treatment will be conducted Water Pump House.
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In addition to these locations, the field team may Paint Storage Building-A 640 ft2 storage
discover new AOCs during the SI at Kalakaket Creek facility located to the east of the VMG was used for the
RRS. A project team decision may be made to collect temporary storage of paints, thinners, and other small
samples from any newly discovered AOCs. An containers of chemicals during the operation of the

ambient location will also be chosen and sampled to facility. The building has been partially demolished
determine the natural background levels of metals in the and no walls are standing. Eignt soil samples will be
area of Kalakaket Creek RRS. collected from the areas near the former storage facility

doors. Headspace analyses will be conducted on these

Antenna Day Tanks-Each tropospheric samples to assess the possible presence of VOCs in the
antenna was originally constructed with several large soils. Based on the results of the headspace analysis,
furnaces and blowers to keep the antenna from icing in four samples will be selected and submitted to the
the winter. Six day tanks with a capacity of 1,000 to analytical laboratory for analysis by methods SW8240,
1,500 gallons were installed below the antennas to SW8270, SW080, and SW6010.
provide fuel for the furnaces. Some soil staining below
the tank valves was observed during the site visit. To Equipment Building-Large diesel
determine if the fuel oil stored in these tanks has been generators were used to provide power for the radio
released or leaked onto the ground, the following soil relay site. Standard maintenance practices may have
sampling will be conducted. One surface soil sample resulted in the spill/release of waste oil and solvents
from each well-defined valve pit and each low point around the building. Typically at similar sites, waste
drain in the fuel lines that connect the tanks will be liquids were poured on the ground close to the building
collected. The samples will be analyzed in the field doors. Some soil staining and vegetative stress was
using the field infrared (IR) total petroleum noted in the area around the eastern door to the facility
hydrocarbon (TPH) analyzer. If TPH is detected, up to which may coincide with the RRS parking area Ten
four samples will be submitted to an analytical surface soil samples will be collected from the area
laboratory for confirmation analysis by methods AKi01 around the doorways and from areas with observable
and AK102. A sample with a screening result less than soil staining. These samples will be screened in the
the method detection limit may also be submitted to field for TPH using a field TPH analyzer and for PCBs
help assess the accuracy of the field method. using an nimunoassay test kit Up to four samples will

be sent to an analytical laboratory for analysis by

Vehicle Maintenance Garage (VMG)-A methods AKIOI, AK102, SW8240, SW8080, and
2000 ft garage, located in the northern portion of the SW6010. Samples with screening results less than the
top camp, was used for vehicle storage and method detection limits for TPH and/or PCBs may be
maintenance. There appear to be no floor drains in the submitted for laboratory analysis to help assess the
concrete floors of the facility. However, waste oils and accuracy of the field method.
other liquids may have been poured onto the ground in
the areas around the doors of the facility. Soil staining Equipment Building Transformen---PCB-
was observed next to the building by the front garage contaminated soils were removed from the area
door. The sampling protocol for the VMG includes the surrounding the concrete transformer pad on the
collection of eight surface soil samples that will be southeast side of the equipment building. To confirm
analyzed in the field using the field IR TPH analyzer. that all contaminated soil has been removed, 10 surface
Headspace analysis will also be conducted on the soil samples will be collected and analyzed in the field
samples to assess the possible contamination from for PCBs using an immunoassay field test kit Up to
volatile constituents. The samples will be collected four samples, with a range of PCB screening results,
from the general areas around the doors of the facility will be sent to an analytical lab for confirmation PCB
but the exact locations will be determined in the field analysis by Method SW8080.
based on evidence of spills/releases (stained soil or
vegetative stress). Four samples with a range of TPH Diesel Tank Fill Area-Two 3,000-barrel
and/or VOC content will be submitted to an analytical diesel aboveground storage tanks are located in the
laboratory for analysis by methods AK1O0, AK102, southeast portion of top camp. These tanks were filled
SW8240, SW8270, and SW6010. from trucks that ferried the diesel from a temporary
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storage tank located adjacent to the runway. The tanks using an IR TPH analyzer. Up to three samples, with a
may have been filled and periodically dewatered at a range of TPH concentrations, will be sent to an
valve and standpipe located north of the tanks. analytical laboratory for confirmation analysis by
Therefore, diesel fuel may have been released to the methods AKI01, AKI02, and SW6010.
ground during this process. Six surface soil samples
will be collected from this area and analyzed in the Temporary Diesel Tank-A 1,000-barrel
field using a field TPH test kit. Sample locations will diesel aboveground storage tank is located south of the
be established in the field based on proximity to the runway. The tank was filled from off-loading planes
standpipe and observed signs of spills. Up to three and was later pumped into trucks that ferried the diesel
samples will be sent to an analytical laboratory for to the 3,000-barrel tanks at top camp. The tank may
confirmation analysis by methods AKI 01 and AKI102. have been periodically dewatered at a valve and

standpipe located south of the tank resulting i. the
Septic Tank Outfall-Wastewater generated release of diesel fuel during this process. Four soil

at the facility flowed into a heated septic tank south of samples will be collected from this area and analyzed in
the facility. The effluent from the tank was released the field using an IR TPH test kit. One sample will be
onto the ground from a heated discharge pipe. Sink sent to an analytical laboratory for confirmation
drains in the facility may have been used to dispose of analysis by methods AK101 and AKI02.
small quantities of waste liquids other than water. One
surface soil sample will be collected from the septic Water Pump House-Potable -Aater was
tank outfall area and submitted to an analytical supplied to the top camp by pumping surface water
laboratory for analysis by methods AKI01, AK102, from an unnamed tributary of Kala Creek located
SW8240, SW8270, SW8080, and SW60 10. approximately one mile east of the site. Diesel pumps

were used to fill the two 200,000-gallon storage tanks,
Drum Storage Areas (DSA)-Three areas of which provided enough water to last through the long

possible past drum storage have been identified at winter. A diesel day tank may be present at the Pump
Kalakaket Creek RRS. All dnrms have been removed House. The site will be inspected for any sign of soil
from the site and the areas are being reclaimed by local staining or vegetative stress. Four surface soil samples
vegetation. PCB contaminated soil was removed from will be collected and analyzed in the field using an IR
the DSA located south of the runway in 1984. Soil TPH test kit. Based on the results of the analysis, a
staining is common at the DSA located north of the confirmation sample may be sent to an analytical
runway while there is little evidence of the existence of laboratory for analysis by methods AKI01 and AKI02.
the DSA located approximately 200 ft north of the
VMG at the top camp. Eighteen soils samples will be Other Unidentified AOCs--During the SI,
collected (6 from each DSA) and screened in the field additional potential AOCs may be discovered. The
using a field TPH analyzer and PCB and DDT field sampling team may collect additional field
immunoassay field test kits. Sampling locations will be screening samples to assess possible contamination at
established in the field based on signs of surface soil newly discovered AOCs. If the screening results
contamination and past soil excavation. Four samples suggest that contamination is present, the field team
will be submitted to an analyti. al laboratory to assess will communicate with the Alaska Restoration Team
the accuracy of the field screening method. The Chief and the Base IRP Project Manager, via Mike
samples will be analyzed by methods AK101, AK102, Green, the Contract Project Manager, to diu the
SW8240, SW8270, SWSOSO, and SW6010. collection of additional laboratory samples from the

soils at the AOC. O& possible AOC that has yet to be
Temporary Vehicle Garag. -A temporary confirmed is the facility's refuse landfill. Recently

garage located south of the runway was used ,ainly for acquired aerial photographs suggest that the landfill
storage of vehicles and possibly refueling activities in may have been located north of the eastern end of the
the winter. Presently only the building foundation runway. This AOC may coincide with one of the
remains at the site; the concrete floor has no visible DSAs. If it is located, the site should be delineated
floor drams. Eight surface soil samples will be through surface inspection, if possible. There are
collected from the are&s around the former doors of the currently no plans to assess any subsurface occurrence
facility. These samples will be analyzed in the field of contamination at the site.
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Ambient Location-Four soil samples will be relative location and field observations. These samples
collected from an area near the Kalakaket Creek RRS will be analyzed for metals only to determine the
deemed unaffected by installation activities, based on background levels of naturally occurring elements.
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Section 4
REPORTING REQUIREMENTS

This section describes the supplemental Management System (IRPIMS) Data Management batch
-eporting requirements specified in the Statement of load files. These files will be developed in accordance
Work (Appendix B), and not contained in the 1992 Work with the IRPIMS Data Loading Handbook and delivered
Plan. in eleatronic format.

4.1 Informal Technical Information Reports 4.2 Technical Reports
(ITIRs) The results of the Kalakaket Creek RRS SI will
As outlined in the SOW (18 July 1994) three be documented in a PA/SI Report. The report will

ITIRs are scoped for delivery following the completion of document the result of the literature search, describe the
the field investigation. An Analytical Data ITIR will be sites enlironmnental setting, and identify potential sources
submitted that includes all analytical data, QC results, and of contamination that may require additional
cross reference tables. The Ecological and Baseline Risk investigation. In addition to the Technical Report, an
Assessment ITIR will be completed in draft and final annotated photo notebook will be prepared that
form- IRP data from Galena Airport will be loaded in to documents all field activities.
Installation Restoration Program Information
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3.0 SAMPLE ANALYSES AND QA/QC

3.1 Sample Analyses

Soil samples (including QC duplicates) and field blanks collected during excavation and stockpile

sampling were submitted to Friedman & Bruya, Inc. of Seattle for analytical testing. QA

duplicates were sent to the government lab in Troutdale, Oregon. The soil samples were also

analyzed for headspace volatile organics using a PID at the time of collection. The samples were

tested in accordance with the Corps guidelines and accepted tests methods as outlined in Table A.

TABLE A

Purpose of Test Commercial Laboratory Contractor QC Government QA

identification/removal/segregation of EPA 8100 Mod. EPA 8100 Mod. EPA 8100 Mod.

contaminated soil EPA 8015 Mod. EPA 8015 Mod. EPA 8015 Mod.

EPA 8020 EPA 8020 EPA 8020

Confirm contamination levels within the EPA 8100 Mod. EPA 8100 Mod. EPA 8100 Mod.

excavation &/or "clean line" prior to EPA 8015 Mod. EPA B015 Mod. EPA 8015 Mod.

backfill EPA 8020 EPA 8020 EPA 8020

Stockpile characterization EPA 8100 Mod. EPA 8100 Mod. EPA 8100 Mod.

EPA 8015 Mod. EPA 8015 Mod. EPA 8015 Mod.

EPA 8020 EPA 8020 EPA 8020

Confirn solvent levels within the EPA 8260 EPA 8260 EPA 8260

xcavation &Jor "clean line" prior to

kfill (5 samples)

:onfirm PCB levels within the EPA 8080 EPA 8080 EPA 8080

-xcavation&/or "clean lines" prior to

kfill (20 samples)

Confirm pesticide levels EPA 8080 EPA 8080 EPA 8080

Field Blank EPA 8015 Mod. N/A N/A

EPA 8020
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In addition, two samples of fibrous pipe insulation were submitted to Northern Testing

Laboratories, Inc. of Fairbanks, Alaska, for analysis for asbestos by 40CFR Part 763 and 27 air

samples were submitted to Analytical Technologies, Inc. of Renton, Washington, for analysis for

airborne DDT.

3.2 Analytical Results

Analytical results for Shannon & Wilson Inc.'s test pit samples are included in Table 2. Long-term

and interim stockpile soil sample analytical results are summarized in Table 4. Excavation

characterization soil sample analytical results are summarized in Table 5. Analytical results for the

DDT air samples, asbestos samples, and field blank samples are summarized in Table 6. Tables 2,

4, and 5 also include PID readings for each sample. Copies of the analytical laboratory reports are

included as Appendix A. QA sample results from the government lab are not available at this time

and will be submitted under a separate cover when available.

Analyte concentrations for samples taken at the long term storage stockpiles and from interim

stockpiles that were later hauled to the long-term stockpiles ranged from 25 to 13,000 ppm Diesel

Range Organics (DRO), 3 to 2,800 ppm Gasoline Range Organics (GRO), nondetectible to 2 ppm

Benzene, and nondetectible to 134 ppm total BTEX. All of the samples except one taken from the

long-term storage cells were above the action limits specified for contaminated soil. One of the

samples taken from interim stockpiles that were later hauled to the long-term stockpiles was

slightly below contaminated soil action limits (Sample 156). The stockpile characterized by this

sample was tested near the end of the field work and was hauled before analytical results were

available. The PID reading from Sample 156 was 110 ppm and it was anticipated that the sample

was above contaminated levels.

Analyte concentrations for samples taken from interim stockpiles that were later hauled to the off-

site disposal area ranged from nondetectible to 30 ppm DRO, nondetectible to 7 ppm GRO,

nondetectible for Benzene, and nondetectible for total BTEX.
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Analyte concentrations for samples taken to characterize the excavation limits ranged from

nondetectible to 10,000 ppm DRO, nondetectible to 4,100 ppm GRO, nondetectible to 50 ppm

Benzene, and nondetectible to 789 ppm total BTEX. All PCB results were nondetectible. Results

for VOCs by EPA 8260 were nondetectible to 0.0014 ppm Benzene, nondetectible to 0.2 ppm

Ethylbenzene, nondetectible to 0.82 ppm Toluene, non-detectible to 2.8 ppm Total Xylenes, ri-/'

nondetectible to 0.34 ppm Trichlorotrifluoroethane, and nondetectible to 0.055 ppm Acetone. All_

other analytes were nondetectible. See Figure 4 for excavation limits and sample locations.

Concentrations for the two subgrade samples from the initial interim stockpile area (Lot 8, Block 9

Galena Airport) are 40 and 50 ppm DRO respectively and nondetectible for the remaining analytes.

The concentrations for the three subgrade samples from the temporary contaminated soil storage

area next to Long Term Storage Cell No. 4 were nondetectible for all analytes except for 4 ppm

GRO in Sample No. 524, and 2 ppm GRO in Sample No. 525. A PID survey of this area

conducted after the contaminated soils were removed indicated no soil headspace readings greater

than 8 ppm.

As shown in the Appendix A laboratory reports, interferences in the form of high levels of some

analytes were present in some samples and prevented the identification of other analytes at the

detection limits given. In other cases, high concentrations of some contaminants exceeded the

established calibration ranges.

Analyte concentrations for all field blank samples and all DDT air samples were nondetectible. The

two samples submitted for asbestos analysis, Samples 2001 and 2002, contained 80% and 90%

amosite asbestos respectively.

3.3 Quality Control

Quality assurance/quality control (QA/QC) samples, including field duplicate samples and field

blanks were submitted for laboratory analyses. Soil field duplicates are samples collected from the
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same location and submitted to the project laboratory as a "blind" sample, to provide a check that

the data generated by the project laboratory is of suitable quality. Field blanks are samples that are

shipped and analyzed with the analytical samples to provide an assessment of the samples'

exposure to contamination between sampling and analysis. Field blanks were prepared by pouring

organic-free water into laboratory supplied 40-ml vials. The field blanks were generally collected

at a rate of one for every 20 investigative samples.

For QC purposes, duplicates of ten percent of the soil samples were submitted to Friedman &

Bruya, Inc. of Seattle, Washington, to provide an internal check that the data generated by the

laboratory was of suitable quality. Laboratory quality control is also performed by the laboratory

as a method to demonstrate the measure of their own precision. In addition, QA duplicates of ten

percent of the soil samples (collected at the same time as the QC samples) were submitted to the

North Pacific Division Materials Laboratory (CENPD-PE-GT-L) at 1491 NW Graham Avenue,

Troutdale, Oregon, 97060-9503. The government lab was notified in advance of the sample

shipment. Lab notifications included number of samples, matrix, project name, turn around

requirements, and shipping date. All QA/QC samples were labelled with unique sample numbers.

3.4 Data Validation

Quality Assurance (QA) and Quality Control (QC) procedures are used to ensure that sampling,

documentation, and laboratory data are effective and do not detract from the quality or reliability of

the results. Field duplicate samples are collected to evaluate analytical precision, which is

measured in relative percent difference, or RPD. An evaluation of analytical precision can be

J performed only if the results of analysis of both the original sample and its field or laboratory

duplicate are reported above the method detection limit, and therefore, RPDs are not calculated for

all duplicate pair test results. Field duplicate analyses performed for this project exhibited RPD

values ranging from 0% to 166%. Approximately 1/3 of the duplicate analyses exhibited RPDs

j greater than the target objective of 40%. These discrepancies between the duplicates and original

samples can be partially attributed to the nonhomogeneous nature of stockpiled soils which are

mixed up during excavation. Additionally, when sampling stockpiles or excavation bottoms and
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sidewalls, it is sometimes difficult to attain representative duplicate samples due to soil sloughing

from the sides of the sample hole during sample collection. If sloughed soil is collected a&, part of

the sample taken from the sample hole bottom, the cross contamination could result in low

duplicate precision and high RPD values.

Method blank, surrogate spike, matrix spike, and matrix spike duplicate analyses are performed to

evaluate the accuracy of the laboratory's analytical process. Overall the project laboratory (FBI)

QC results indicate that the accuracy of the analytical processes were within the stated objectives

with few samples above target limits. QA sample results from the government's laboratory are not

j available at the time of this writing and will be submitted under a separate cover when available.

I

1
I
I
I
I
I
I
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- SHANNON &WLSON INC
COTECHNICAL AND ENVIRONMENTAL CONSLLTANTS AW--:.A3E

July 25, 1994

Hoffman Construction
3201 C Street, Suite 610
Anchorage, Alaska 99503

Attn: Mr. Thomas Peterson

RE: DRAFT ADDENDUM #1 TO FINAL FIELD REPORT, CONTAMINATED
STOCKPILE CONFIRMATION SAMPLING, VEHICLE MAINTENANCE
FACILITY, GALENA, ALASKA

This letter presents the results of our confirmation sampling of the contaminated soil stockpiles

placed during the excavation of petroleum, oil, and lubricant (POL) contaminated soils for the

Galena Vehicle Maintenance Facility in Galena, Alaska. The purpose of this stockpile sampling

program was to confirm the presence of POL contaminated soils in the stockpiles at

concentrations above the Alaska Department of Environmental Conservation (ADEC) Level A

soi! cleanup guidelines. Our work was performed in accordance with our project work plan

dated April 20, 1994, and our approved quality assurance program plan (QAPP) on file with

ADEC. This letter is a draft pending the addition of the results of the Corps' quality assurance

report (QAR) and incorporation of any review comments made by the Corps. The final version

of this letter should be inserted as Addendum #1 into our field report entitled "Final Field

Report, Excavation of POL Contaminated Soil, Vehicle Maintenance Facility, Galena Airport,

Galena, Alaska", dated June, 1994.

BackgmrWm

The excavation -f POL contaminated soils for the Galena Vehicle Maintenance Facility project

was conducted in the fall of 1993 by Hoffman Construction Company (HCC) of Anchorage,

Alaska. Excavation monitoring and soil sampling was performed by Mr. David Dinkuhn, an

engineer with Shannon & Wilson, Inc. of Fairbanks, Alaska.

During excavation, POL contaminated soils were segregated based on the results of field

screening with a photoionization detector (PID). The segregated contaminated soils were placed

in four stockpiles located at Campion Air Field. Based on a survey conducted by HCC, a total

of 7613 cubic yards of soil were placed in the four stockpiles. The stockpiled contaminated soils

were sampled by our field engineer on a minimum basis of one sample per day of placement.

The stockpile field samples and quality control (QC) duplicates were submitted to Friedman and

Bcuya, Inc. (FBI) of Seattle, Washington for chemical analysis. Quality Assurance (QA)

2055 HILL ROAD-PO BOX 70843 Y-5259
FAIRBANKS. ALASKA 99707 • 0843
9G7--79,0600 FAX9C-,479-569'



Hoffman Construction Company SHANNON 6WILSON. INC.
Attn: Mr. Twicmac Penerson
July 25, 1994
Page 2

samples were submitted to the Corps laboratory in Troutdale Oregon. The stockpile samples

were analyzed for diesel range organics (DRO) by EPA 8100 modified, gasoline range organics

(GRO) by EPA 8015 modified, and benzene, toluene, ethylbenzene, and total xylenes (BTEX)

by EPA 8020. A total of 44 contaminated stockpile characterization samples (including QC

and QA duplicates) were collected a," .'I Based on the test results, all of the samples

contained POLs at levels above the AUL• .,vel A cleanup guidelines with the exception of one

sample. Because, FBI is not a Corps accredited laboratory, the Corps requested resampling to

confirm the presence of POL contamination. The stockpiles were resampled during this work

and the samples were analyzed by Analytical Technologies, Inc (ATI), a Corps-accredited

laboratory.

Field Work
Field sampling activities were conducted on June 13, 1994, by Mr. David Dinkuhn. A backhoe

and laborers were supplied by HCC. Prior to sampling, the plastic covers were removed from

the stockpiles. Fourteen representative sample location were selected by our field engineer and

a test pit was excavated at each sample location to depths of 6 to 8 feet. Soil samples were

collected at three different depths in each test pit for headspace screening with a PID. Field

samples were collected at the location with the highest headspace reading. For quality

control/quality assurance (QC/QA) purposes, triplicate samples were collected from two of the

sampling locations. After sampling, the stockpile covers were replaced to their original

positions. The locations of the test pits are shown in Figure 1.

The field samples were placed into iced coolers after collection. Prior to shipment to Fairbanks,

they were stored in refrigerators maintained below 4VC. On the day following sampling, the

samples were packed into iced coolers and flown to Fairbanks with our field engineer. The

samples were stored overnight at our laboratory in Fairbanks in refrigerators maintained at

approximately 4C. Recording thermometers placed in the coolers indicated that the samples

arrived in Fairbanks at temperatures of about 1 C. The next day, the samples vere repacked

into iced coolers and Goldstreaked to the project laboratory, ATI of Anchorage. ATI reported

that they received the samples at 1.5°C to 2.8 0 C. These temperatures were measured in

temperature blanks provided in each cooler. Recording thermometers placed in each cooler

reported a temperature range of -20°C to 4VC. The minimum temperature of -20 0C reflects that

the thermometers were stored in a freezer prior to being placed in the coolers. ATI then

repacked the samples and shipped them via Goldstreak to their Renton, Washington laboratory.

ATI reported that recording thermometers placed with the samples reported a temperature range

of -5.2°C to 5.20C during shipment. The same day the field samples were shipped to ATI, the

Y-5259
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QA samples were placed into an iced cooler with a recording thermometer and shipped via DHL
to the Corps laboratory in Troutdale, Oregon. Ms. Pam Hertzberg of the Troutdale laboratory
was contacted following the QA sample arrival. Ms. Hertzberg reported that the samples arrived
in good condition and at temperatures of less than 4VC.

Sample Analyses
Soil samples (including blind QC duplicates) and field blanks collected during excavation and
stockpile sampling were submitted to ATI of Renton, Washington for analysis. ATI is a Corps-
validated laboratory. The samples were analyzed for gasoline range organics (GRO) by EPA
method 8015 modified, benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA
method 8020, diesel range organics (DRO) by EPA method 8100 modified, and organochlorine
pesticides by EPA method 8080. QA duplicates were sent to the government lab in Troutdale,
Oregon. The soil samples were also analyzed for headspace volatile organics using a PID at the
time of collection. Trip blanks submitted with each sample cooler were analyzed for BTEX by

EPA method 602.

Analytical Results
Based on the project laboratory analytical data, analyte concentrations ranged from 93 to 2,100
ppm GRO, about 1 to 37 ppm total BTEX, 150 to 11,000 ppm DRO, 0.15 to 6.1 ppm DDD,
non detectible to 0.095 ppm DDE, and nondetectible to 1.7 ppm DDT. The results of the trip
blank samples were non detectible for BTEX compounds.

Sample locations and analytical results are included in Tables 1 and 2. Table 2 also includes PID
readings for each sample. A copy of the analytical laboratory report is included in Appendix

A. Analytical results for the QA samples submitted to the Corps are not available at this time.
When they are received, they will be incorporated into, and submitted with the final version of
this report. We understand that the Corp's schedule is such that they will submit a QAR within
sixty days of receipt of the project laboratory's data report.

Ouality Control
For QC purposes, blind duplicates of 10 percent of the soil samples were submitted to the
project laboratory. In addition, QA duplicates of 10 percent of the soil samples (collected at the
same time as the QC samples) were submitted to the North Pacific Division Materials
Laboratory (CENPD-PE-GT-L) at 1491 NW Graham Avenue, Troutdale, Oregon 97060-9503.
The government lab was notified in advance of the sample shipment. All QA/QC samples were
labelled with unique sample numbers. In addition, travel blanks were placed in each sample
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cooler during shipment. The travel blanks were prepared by pouring organic-free water into
laboratory-supplied 40 ml vials.

Quality Assurance (QA) and Quality Control (QC) procedures were used to assess whether

sampling, documentation, and laboratory data were effective and whether or not they detracted
from the quality or reliability of the results. The quantitative data quality objectives for this
project are precision, accuracy, and completeness. Precision examines the spread of data about
their mean as measured by relative percent difference (RPD). Accuracy measures the systematic

error of an analytical method. Completeness establishes whether a sufficient amount of valid
data measurements were obtained. The quality control procedures performed by the project

laboratory include: method blank, surrogate spike, duplicate laboratory control, and surrogate
control analyses. The project precision, accuracy, and completeness for soil BTEX, GRO, DRO
and PCB/Pesticides analyses and the data quality objectives (DQO) for this project are as

follows:

Precision Accuracy Completeness
Parameter Result (DQO)% Result (DQO)% Result (DQO)%

BTEX +/- 24 (+/- 40) 89-175 (60-130) 100 (95)

GRO +/- 7 (+/-40) 85-99 (60-130) 100 (95)

DRO +/- 17 (+W-40) 99-135 (60-130) 100 (95)

PCBs/Pesticides +1- 5 (+W- 20) 26-108 (60-130) 100 (95)

In 15 of 20 cases for the BTEX analyses, the surrogate recovery reported was outside of the
project DQO of 50% to 150%. In nine of these cases, the surrogate recovery was within the
laboratory DQO of 60%-175%. In the remaining cases, the surrogate recoveries fell outside of
the laboratory DQO. In each case, the laboratory identified the cause as matrix interference.
The accuracy range given above for GRO reflects the recoveries for the surrogate
trifluorotoluene, which was used to spike every sample. The second surrogate used in every
sample, bromofluorobenzene, reported recoveries of 0% to 180% with the majority falling
outside of the project DQO. In each case where the bromofluorobenzene recoveries were
outside of the project DQO, the laboratory reported matrix interference as the cause. For
samples 3 and 15, surrogate recoveries reported for the DRO analysis fell outside of the project
DQO. In both cases, the recovery values (132% and 135%) fell within the project laboratory's
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cooler during shipment. The travel blanks were prepared by pouring organic-free water into
laboratory-supplied 40 ml vials.

Quality Assurance (QA) and Quality Control (QC) procedures were used to assess whether

sampling, documentation, and laboratory data were effective and whether or not they detracted
from the quality or reliability of the results. The quantitative data quality objectives for this

project are precision, accuracy, and completeness. Precision examines the spread of data about
their mean as measured by relative percent difference (RPD). Accuracy measures the systematic

error of an analytical method. Completeness establishes whether a sufficient amount of valid
data measurements were obtained. The quality control procedures performed by the project
laboratory include: method blank, surrogate spike, duplicate laboratory control, and surrogate

control analyses. The project precision, accuracy, and completeness for soil BTEX, GRO, DRO

and PCB/Pesticides analyses and the data quality objectives (DQO) for this project are as

follows:

Precision Accuracy Completeness

Parameter Result (DQO)% Result (DQO)% Result (DQO)%

BTEX +/1 24 (+/- 40) 89-175 (60-130) 100 (95)

GRO +/- 7 (+/- 40) 85-99 (60-130) 100 (95)

DRO +/- 17 (+/- 40) 99-135 (60-130) 100 (95)

PCBs/Pesticides +1- 5 (+/- 20) 26-108 (60-130) 100 (95)

In 15 of 20 cases for the BTEX analyses, the surrogate recovery reported was outside of the

project DQO of 50% to 150%. In nine of these cases, the surrogate recovery was within the
laboratory DQO of 60%-175%. In the remaining cases, the surrogate recoveries fell outside of

the laboratory DQO. In each case, the laboratory identified the cause as matrix interference.

The accuracy range given above for GRO reflects the recoveries for the surrogate
trifluorotoluene, which was used to spike every sample. The second surrogate used in every

sample, bromofluorobenzene, reported recoveries of 0% to 180% with the majority falling

outside of the project DQO. In each case where the bromofluorobenzene recoveries were
outside of the project DQO, the laboratory reported '-ix interference as the cause. For

samples 3 and 15, surrogate recoveries reported for the .A analysis fell outside of the project
DQO. In both cases, the recovery values (132% and 135%) fell within the project laboratory's
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DQO of 50% to 150% and are considered acceptable. For sample 1, the surrogate recoveries
reported for the pesticides analysis fell outside of the project DQO. The surrogate recovery for
the first surrogate, dibutylchlorendate, was reported at 26%. This value falls marginally outside
of the project laboratory's DQO of 27% to 149%. The surrogate recovery for the second
surrogate, decachlorobiphenyl, was reported at 36%. This value falls within the laboratory
DQO of 36% to 137%. The pesticides data for sample 1 is considered valid based on the
acceptable surrogate recovery for the second surrogate.

Discussion
The ADEC soil cleanup criteria adopted for this project are 100 ppm DRO, 50 ppm GRO, 0.1
ppm benzene, and 10 ppm total BTEX. The analytical results for the soil samples collected
during this work reported contaminant levels substantially above the cleanup criteria in every
sample submitted. This data confirms the presence of contaminated soil in the Campion
stockpiles at concentrations above the adopted Level A cleanup levels.

Limitations
Our sampling was intended to confirm the presence or absence of hydrocarbon contamination
at the locations selected. It is possible that our sampling program did not represent the highest
levels of contamination. It was also not the intent of our exploration to detect contamination
other than by those compounds for which the laboratory analyses were run. No conclusions can
be drawn on the presence or absence of other contaminan,.

The observed levels of hydrocarbon contamination may be dependent on the general passage of
time, particularly if contaminants are migrating. The data presented in this report should be
considered representative of the time that the data was collected.

This report was prepared for the exclusive use of our client in the study of potential
contamination in accordance with the scope of work. If it is made available to others, it should
be for information on factual data only and not as a warranty of subsurface conditions.

Shannon & Wilson, Inc. has prepared the attached "Important Information About Your
Geotechnical Engineering/Subsurface Waste Management (Remediation) Report" to aid you and
others in understanding the limitations of our reports.

Y-5259
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We hope that this information is sufficient for your current needs. If we can be of any further
assistance on this project, or if you have any questions, please do not hesitate to call.

Sincerely,

SHANNON & WILSON, INC.

By__ _ _ _ _
David Dinkulm
Engineer

Reviewed Byy 4
David McDowell
Associate

DD:DMD/pjk

Enclosures: Figure 1 Test Pit Location Plan
Table 1 Sample Locations and Descriptions
Table 2 Analytical Results Summary
Appendix A Laboratory Report
Appendix B Important Information About Your Geotechnical

Engineering/Subsurface Waste Management (Remediation)
Report

RPT/#164.7/25/94.dd:md/pjk Y-5259
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ATI I.D. # 9406-198

July 20, 1994

Shannon & Wilson, Inc.
5430 Fairbanks Street
Suite 3
Anchorage AK 99518

Attention : Tim Terry

Project Number : Y-5259

Project Name : Galena VMF

Dear Mr. Terry:

On June 16, 1994, Analytical Technologies, Inc. (ATI), received 20
samples for analysis. The samples were analyzed with EPA methodology
or equivalent methods as specified in the attached analytical schedule.
The results, sample cross reference, and quality control data are
enclosed.

Sincerely,

Diana Spen

Project Manager

DS/hal/mrj/elf

Enclosure

Coocrater Ofices 5550 Mveý'ouse Drive S- Dioeg.CA •"' -



AnadyticalTechnologies,Inc. 560 Nact•s Aven..•. S.W. Suite 01 Penton, WA 98 (206) 228-8335

LETTER OF TRANSMITTAL

From: Diana Spence Accession #: 9406-128
ATI
560 Naches SW, Suite 101
Renton, WA 98055

To: David Dinkuhn Project ID: Galena VMF
Shannon & Wilson, Inc.
5430 Fairbanks Street
Anchorage, AK 99518

A copy of the ATI report for the above accession number was sent to:

Pam Hertzberg Telephone: (503) 665-4166
US Army Corp of Engineers
1491 NW Graham Ave.
Troutdale, OR 97060-9503

This report was sent by: UPS

On this date: .717/4 94vq 4

The following was also sent with the report: (Raw Data Package)

DELIVERABLES:

ATI Support:
Alaska DEC: Level III

Remarks:

Signature of respon~bi party

CorooratecOfficesm 5550Moret-ouseDrve Son Diego. CA92121 (619)458.9141



ATI I.D. 1 9406-198

CASE NARRATIVE

CLIENT : Shannon & Wilson, Inc.
PROJECT : Y-5759
PROJECT NAME : Gale.-i VMF

CASE NARRATIVE: GASOLINE RANGE ORGANIC7/BTEX ANALYSIS

Twenty samples (20) samples were received by ATI on June 16, 1994 for the
analysis of Gasoline Range Organics (GRO) by EPA method 8015 Modified and
for the ana±ysis of volatile aromatics by EPA method 8020.

Two different departments within the ATI Renton laboratory analyzed for the
BTEX compounds. The ATI fuels department analyzed the sample for GRO/BTEX.
The GC department performed the analysis for the volatile aromatic
compounds by EPA method 8020, which includes the same BTEX compounds
reported by method GRO/BTEX. When the BTEX results from the different
departments were compared, it was discovered that the results for the same
sample were not similar. it was decided to re-analyze two samples for
GRO/BTEX and also for the 8020 compounds. Samples 5259-613-0i (9406-198-1)
and 5259-613-02 (9406-198-2) were re-analyzed on 7/20/94 and 7/21/94, past
the recommended hold time for both analyses. The second analysis Zor
GRO/BTEX yielded results which were much lower (by at least a factor of
ten) than the first results obtained for that analysis. This was true for
both samples. The 8020 results, however, differed very little from the
first and second analysis, for both samples. The BTEX results from the
different departments were similar for the second analysis. See the
following page for a comparison of results.

Six jars of soil for each sample were submitted. Considering that
different jars were designated for GRO/BTEX and 8020, (for the same sample)
it is possible likely that the sample was not homogenous from one jar to
the next. For the second set of analyses, aliquots were taken from the
same jar per sample for both the GRO/BTEX and 8020 analysis. This may
explain why there was better agreement between the two departments for the
second analysis. The possibility of labelling errors in the lab was
explored. However, laboratory IDs were consistent with the
client IDs for all jars.



COMPARISON OF BTEX RESULTS

1st Analysis 2nd An~alysis

GRO/BTEX 9406-198-1 (malKa) 9406-198-1 (ma/KQ)

Benzene 0.48 <0.03
Ethylbenzene 0.93 <0.03
Toluene 1.4 0.071
Total Xylenes 11 0.76

8020

Benzene <0.030 <0.030
Ethylbenzene 0.66 0.66
Toluene 0.080 0.094
Total Xylenes 0.97 0.60

GRO/BTEX 9406-198-2 (mq/Kq) 9406-198-2 (mq/Kq)

Benzene 0.75 0.034
Ethylbenzene 11 0.44
Toluene 2.8 0.097
Total Xylenes 22 2.3

8020

Benzene 0.075 0.092
Ethylbenzene 2.8 3.6
Toluene 0.86 0.53
Total Xylenes 8.2 7.1
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ATI I.D. # 9406-198

SAMPLE CROSS REFERENCE SHEET

CLIENT : SHANNON & WILSON, INC.
PROJECT # : Y-5259
PROJECT NAME : GALENA VMF

ATI # CLIENT DESCRIPTION DATE SAMPLED MATRIX

9406-198-1 5259-613-01 06/13/94 SOIL
9406-198-2 5259-613-02 06/13/94 SOIL
9406-198-3 5259-613-03 06/13/94 SOIL
9406-198-4 5259-613-04 06/13/94 SOIL
9406-198-5 5259-615-BLANK2 06/14/94 WATER
9406-198-6 5259-613-10 06/13/94 SOIL
9406-198-7 5259-613-11 06/13/94 SOIL
9406-198-8 5259-613-12 06/13/94 SOIL
9406-198-9 5259-613-13 06/13/94 SOIL
9406-198-10 5259-615-BLANK4 06/15/94 WATER
9406-198-11 5259-613-15 06/13/94 SOIL
9406-198-12 5259-613-16 06/13/94 SOIL
9406-198-13 5259-613-17 06/13/94 SOIL
9406-198-14 5259-613-18 06/13/94 SOIL
9406-198-15 5259-615-BLANK5 06/15/94 WATER
9406-198-16 5259-613-05 06/13/94 SOIL
9406-198-17 5259-613-07 06/13/94 SOIL
9406-198-18 5259-613-08 06/13/94 SOIL
9406-198-19 5259-613-09 06/13/94 SOIL
9406-198-20 5259-615-BLANK3 06/15/94 WATER

-- ---- TOTALS-----

MATRIX # SAMPLES

SOIL 16
WATER 4

ATI STANDARD DISPOSAL PRACTICE

The samples from this project will be disposed of in thirty (30) days
from the date of the report. If an extended storage period is required,
please contact our sample control department before the scheduled
disposal date.
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ATI I.D. # 9406-196

ANALYTICAL SCHEDULE

CLIENT : SHANNON & WILSON, INC.
PROJECT # : Y-5259
PROJECT NAME : GALENA VMF

ANALYSIS TECHNIQUE REFERENCE LAB

PURGEABLE AROMATICS GC/PID EPA 8020 R

ORGANOCHLORINE PESTICIDES GC/ECD EPA 8080 R

GASOLINE RANGE ORGANICS GC/FID AK DEC GRO R

DIESEL RANGE ORGANICS GC/FID AK DEC DRO R

MOISTURE GRAVIMETRIC CLP SOW ILM01.0 R

R = ATI - Renton
SD = ATI - San Diego
PHX = ATI - Phoenix
PTL = ATI - Portland
ANC = ATI - Anchorage
PNR = ATI - Pensacola
FC = ATI - Fort Collins
SUB = Subcontract
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QUALITY ASSURANCE
DATA REVIEW

Date: 07/15/94

ATI Workorder: 9406-198 Analysis: EPA 8020

The data contained in the following report have been reviewed and approved
by the appropriate supervisory personnel listed below:

Karen L. Mixon
Laboratory Manager

CERTIFICATION

Analytical Technologies, Inc., certifies that the analyses reported herein
are true, complete, and correct within the limits of the methods employed.

J-1.-- 
-

- mm•mm ~am m
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ATI I.D. # 9406-198

CASE NARRATIVE

CLIENT : SHANNON & WILSON, INC.
PROJECT # : Y-5259
PROJECT NAME : GALENA VMF

CASE NARRATIVE: VOLATILE ORGANICS ANALYSIS

Sixteen (16) soil samples and four (4) water samples were received by ATI on
June 16, 1994, for the following analysis: EPA method 8020.

All quality assurance and quality control associated with the water sample
results defined as matrix spike/matrix spike duplicate (MS/MSD), blank spike
(BS), method blank and surrogate recoveries were within the established
control limits.

The soil samples had several surrogate results that were outside of the
current ATI control limits due to the severe matrix interferences present in
these samples. These surrogate results were flagged with an "F" and noted on
the analytical data pages.

Sample 9406-198-12 (5259-613-16) had a retention time shift that caused the
internal standard fluorobenzene (FB P*) to be shifted down field about 0.2
minutes. The identity of the internal standard and its retention time was
confirmed on the ELCD detector. The ELCD detector was used to verify the
identity and the retention time of the surrogate bromofluorobenzene (BFBP*)
on several of the samples. The severe matrix interferences made the
interpretation of these samples very difficult.

All quality assurance and quality control associated with the soil sample
results defined as matrix spike/matrix spike duplicate (MS/MSD), blank spike
(BS) and method blank recoveries were within the established control limits.
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ATI I.D. # 9406-198

VOLATILE ORGANICS ANALYSIS
DATA SUM"IMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED N/A
PROJECT # : Y-5259 DATE RECEIVED N/A
PROJECT NAME : GALENA VMF DATE EXTRACTED N/A
CLIENT I.D. : METHOD BLANK DATE ANALYZED 06/24/94
SAMPLE MATRIX : WATER UNITS ug/L
EPA METHOD : 8020 DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

BENZENE ................................... <0.5
CHLOROBENZENE <0.5
1,2 -DICHLOROBENZENE <0.5
1,3-DICHLOROBENZENE ....................... <0.5
1,4 -DICHLOROBENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE . .................................. <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 93 76 - 136
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VOLATILE ORGANICS ANALYSIS
DATA SUIMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/14/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME GALENA VMF DATE EXTRACTED : N/A
CLIENT I.D. 5259-615-BLANK2 DATE ANALYZED : 06/24/94
SAMPLE MATRIX WATER UNITS : ug/L
EPA METHOD 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

BENZENE ................................... <0.5
CHLOROBENZENE <0.5
1,2 -DICHLOROBENZENE <0.5
1,3-DICHLOROBENZENE .......................... <0.5
1,4 -DICHLOROBENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE ................................... <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 97 76 - 136
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VOLATILE ORGANICS ANALYSIS
DATA S'JMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/15/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : N/A
CLIENT I.D. : 5259-615-BLANK4 DATE ANALYZED : 06/24/94
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

BENZENE ................................... <0.5
CHLOROBENZENE <0.5
1,2- DICHLOROBENZENE <0.5
1,3-DICHLOROBENZENE ....................... <0.5
1,4-DICHLOROBENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE ................................... <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 97 76 - 136
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VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/15/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : N/A
CLIENT I.D. : 5259-615-BLANK5 DATE ANALYZED : 06/24/94
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

BENZENE . .................................. <0.5
CHLOROBENZENE <0.5
1,2 -DICHLOROBENZENE <0.5
1,3-DICHLOROBENZENE ........................... <0.5
1,4 -DICHLOROBENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE ................................... <0.5
TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 96 76 -136

I-- -I m m
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VOLATILE ORGANICS ANALYSIS
DATA SUMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/15/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : N/A
CLIENT I.D. : 5259-615-BLANK3 DATE ANALYZED : 06/24/94
SAMPLE MATRIX : WATER UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

BENZENE ................................................. 5
CHLOROBENZENE <0.5
1,2 -DICHLOROBENZENE <0.5
1,3-DICHLOROBENZENE ....................... <0.5
1, 4-DICHLOROBENZENE <0.5
ETHYLBENZENE <0.5
TOLUENE ................................... < 0.5
TOTAL XYLENES 0.6

SURROGATE PERC'ENT RFCOVERY LIMITS

BROMOFLUOROBENZENE 94 76 - 136
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VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : BLANK
PROJECT # : Y-5259 DATE EXTRACTED : N/A
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/24/94
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED I

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
-.......................... 0.........................50. 8 00 8....27.. 103.... N

BENZENE <0.500 8.00 8.27 103 N/A N/A N/ACHLOROBENZENE <0.500 8.00 6.51 81 N/A N/A N/A
TOLUENE <0.500 8.00 7.81 98 N/A N/A N/A

CONTROL LIMITS % REC. RPD

BENZENE 73 - 134 20
CHLOROBENZENE 79 - 141 33
TOLUENE 83 - 136 29

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 89 N/A 76 - 136
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A. -:v,,coTechnologies,
ATI I.D. # 9406-198

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-172-1
PROJECT # : Y-5259 DATE EXTRACTED : N/A
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/24/94
SAMPLE MATRIX : WATER UNITS : ug/L
EPA METHOD : 8020

DUP. DUP.

SAMPLE SPIKE SPIKED % SPIKED %
COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

BENZENE <0.500 8.00 8.34 104 9.30 116 11
CHLOROBENZENE <0.500 8.00 6.05 76 6.88 86 13
TOLUENE <0.500 8.00 8.02 100 9.07 113 12

CONTROL LIMITS % REC. RPD

BENZENE 55 - 148 20
CHLOROBENZENE 61 - 160 33
TOLUENE 60 - 158 29

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 92 91 76 - 136
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h • a ivi,colechnologies, r- •
ATI I.D. # 9406-198

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : N/A

PROJECT # : Y-5259 DATE RECEIVED : N/A

PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94

CLIENT I.D. METHOD BLANK DATE ANALYZED : 06/27/94

SAMPLE MATRIX SOIL UNITS : mg/Kg

EPA METHOD 8020 DILUTION FACTOR : 1

RESULTS ARE CORRECTED FOR MOISTURE CONTENT
---------------------------------------------------------------------------
COMPOUNDS RESULTS

---------------------------------------------------------------------------

BENZENE . ................................... <0.025
CHLOROBENZENE <0.025

1,2 -DICHLOROBENZENE <0.025

!,3-DICHLOROBENZENE ........................... <0.025

1,4- DICHLOROBENZENE <0.025

ETHYLBENZENE <0.025

TOLUENE .... .................................... <0.025

TOTAL XYLENES <0.025

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 90 60 - 175
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4)&k A•,vcoITechnologies,irc ATI I.D. # 9406-198-1

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-01 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

BENZENE ............................................... <0.030
CHLOROBENZENE <0.030
1,2- DICCHLOROBENZENE <0.030
1,3-DICHLOROBENZENE ....................... <0.030
1,4 -DICHLOROBENZENE <0.030
ETHYLBENZENE 0.66
TOLUENE ................................... 0.080
TOTAL XYLENES 0.97

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 168 60 - 175
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A -olv <o'Technologies,!-
4 -9 cATI I.D. # 9406-198-2

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-02 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 21

COMPOUNDS RESULTS

BENZENE ................................... 0.075
CHLOROBENZENE <0.032
1,2-DICHLOROBENZENE <0.032
1,3-DICHLOROBENZENE ....................... <0.032
1,4- DICHLOROBENZENE <0.032
ETHYLBENZENE 2.8
TOLUENE ................................... 0.86
TOTAL XYLENES 8.?

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 175 60 - 175
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A. l •a•viccaTechnologies,i'rc
ATI I.D. # 9406-193-3

VOLATILE ORGANICS ANALYSIS
DATA SUM1MARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED 06/13/94
PROJECT # : Y-5259 DATE RECEIVED 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED 06/27/94
CLIENT I.D. : 5259-613-03 DATE ANALYZED 06/27/94
SAMPLE MATRIX : SOIL UNITS mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 14

COMPOUNDS RESULTS

BENZENE ................................... <0.029
CHLOROBENZENE <0. 029
1,2 - DICHLOROBENZENE <0.029
1,3-DICHLOROBENZENE ....................... <0.029
1, 4- DICHLOROBENZENE <0.029
ETHYLBENZENE 0.75
TOLUENE ................................... 0.35
TOTAL XYLENtýS 2.0

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 138 60 - 175
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4 A'o~ytcolechnologiesirc ATI I.D. # 9406-198-4

VOLATILE ORG "S ANALYSIS
DATA 'ARY

CLIENT SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-04 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

BENZENE ................................................... ".073
CHLOROBENZENE
1,2 -DICHLOROBENZENE
1,3-DICHLOROBENZENE ....................... <0. • •
1,4 - DICHLOROBENZENE <0.030
ETHYLBENZENE 1.1
TOLUENE ................................... 0.16
TOTAL XYLENES 0.60

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 166 60 - 175

I ... .
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29kA-vicolTechrologies,, ATI I.D. # 9406-198-6

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-10 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

BENZENE ................................... <0.030
CHLOROBENZENE < 0.030
1,2 -DICHLOROBENZENE <0.030
1,3-DICHLOROBENZENE ....................... <0.030
1,4 -DICHLOROBENZENE <0.030
ETHYLBENZENE 0.57
TOLUENE ................................... 0.066
TOTAL XYLENES 0.83

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 158 60 - 175
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A__ - vlolTechnologies,ý,c
ATI I.D. # 9406-198-7

VOLATILE ORGANICS ANALYSIS
DATA SLUelARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-11 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS

BENZENE .................................. <0.029
CHLOROBENZENE <0.029
1,2-DICHLOROBENZENE <0.029
1,3-DICHLOROBENZENE ....................... <0.029
1,4- DICHLOROBENZENE <0.029
ETHYLBENZENE 0.81
TOLUENE ................................... 0.16
TOTAL XYLENES 1.4

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 174 60 - 175
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A A-oalvtcolTechnologis,irrc
ATI I.D. # 9406-198-8

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-12 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 12

COMPOUNDS RESULTS

BENZENE........... ............................... 0.13
CHLOROBENZENE <0.028
1,2-DICHLOROBENZENE <0.028
1,3-DICHLOROBENZENE ....................... <0.028
1,4-DICHLOROBENZENE <0.028
ETHYLBENZENE 1.3
TOLUENE ................................... 0.49
TOTAL XYLENES 3.3

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE F 60 - 175



20

iTtO ATI I.D. # 9406-198-9

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-13 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 13

COMPOUNDS RESULTS

BENZENE ................................... 0.11
CHLOROBENZENE <0.029
1,2- DICHLOROBENZENE <0.029
1,3-DICHLOROBENZENE .......................... <0.029
1,4 -DICHLOROBENZENE <0.029
ETHYLBENZENE 1.6
TOLUENE ................................... 0.31
TOTAL XYLENES 4.5

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE F 60 - 175

F = Out of limits due to matrix interference.
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4A av,,caiTechnologies, I
ATI I.D. # 9406-198-11

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-15 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS . mg/Kg
EPA METHOD : 8020 DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE 22

COMPOUNDS RESULTS

BENZENE ................................... 0.55
CHLOROBENZENE <0.032
1,2 -DICHLOROBENZENE <0.032
1,3-DICHLOROBENZENE .. ....................... <0.032
1,4 -DICHLOROBENZENE <0.032
ETHYLBENZENE 0.81
TOLUENE ................................... 3.3
TOTAL XYLENES 4.3

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE F 60 - 175

F = Out of limits due to matrix interference.
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A A-avrcaTechnologies,, c

ATI I.D. # 9406-198-12

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED 06/13/94
PROJECT # : Y-5259 DATE RECEIVED 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED 06/27/94
CLIENT I.D. : 5259-613-16 DATE ANALYZED 06/27/94
SAMPLE MATRIX : SOIL UNITS mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 18

COMPOUNDS RESULTS

BENZENE ................................... <0.030
CHLOROBENZENE <0.030
1,2 -DICHLOROBENZENE <0.030
1,3-DICHLOROBENZENE ....................... <0.030
1,4- DICHLOROBENZENE <0.030
ETHYLBENZENE 1.6
TOLUENE ................................... 0.47
TOTAL XYLENES 2.1

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE F 60 - 175

F = Out of limits due to matrix interference.
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AA -ýv"coTechnologiesi,cc
ATI I.D. # 9406-198-13

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-17 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS

BENZENE ................................................ <0.69
CHLOROBENZENE < 0.029
1,2 -DICHLOROBENZENE <0. 029
1,3-DICHLOROBENZENE ....................... <0.029
1,4 -DICHLOROBENZENE <:0.029
ETHYLBENZENE 0.23
TOLUENE ................................... 2.1
TOTAL XYLENES 1.1

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 179 F 60 - 175

F Out of limits due to matrix interference.
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A -, o;vtcoITechnoiogies. -,x
ATI I.D. # 9406-198-14

VOLATILE ORGANICS ANALYSIS
DATA SUM•IMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED 06/13/94
PROJET' # : Y-5259 DATE RECEIVED 06/16/94
PROJECT NAME : GALENA VMF DATF EYTRACTED 06/27/94
CLIENT I.D. 5259-613-18 DATE ANALYZED 06/27/94
SAMPLE MATRIX SOIL UNITS mg/Kg
EPA METHOD 8020 DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE 14

COMPOUNDS RESULTS

BENZENE ................................................ <0.029
CELDROBENZENE <0. 029
1,2 -DICHLOROBENZENE eQ.029
1,3-DICHLOROBENZENE ....................... <0.029
1,4- DICHLOROBENZENE <0.029
ETHYLBENZENE 0.84
TOLUENE ................................... 0.65
TOTAL XYLENES 4.9

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 124 60 - 175
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A A -oavticoIechnologies, Inc
ATI I.D. # 9406-198-16

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/1b/i4
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-05 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS

3ENZENE . ................................... <0.029
-'HLOROBENZENE <0.029
1,2-DICHLOROBENZENE <0.029
1,3-DICHLOROBENZENE ....................... <0.029
1,4-DICHLOROBENZENE <0.029
ETHYLBENZENE 0.30
TOLUENE ............................... 0.11
TOTAL XYLENES 0.94

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE F 60 - 175

F = Out of limits due to matrix interference.
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ATI I.D. # 9406-198-17

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-07 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE 17

COMPOUNDS RESULTS

BENZENE ....................................... 0.038
CHLOROBENZENE <0.030
1,2-DICHLOROBENZENE <0.030
1,3-DICHLOROBENZENE ....................... <0.030
1,4 -DICHLOROBENZENE <0. 030
ETHYLBENZENE 1.2
TOLUENE ................................... 0.50
TOTAL XYLENES 8.7

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 162 60 - 175



274 ~O~y,,CQITechnoloIgIs,l

ATI I.D. # 9406-198-18

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-08 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : I
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

BENZENE ................................... 0.47
CHLOROBENZENE <0.030
1,2- DICHLOROBENZENE <0.030
1,3-DICHLOROBENZENE ....................... <0.030
1,4- DICHLOROBENZENE <0.030
ETHYLBENZENE 0.55
TOLUENE............. .............................. 0.15
TOTAL XYLENES 1.3

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 140 60 - 175
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4 A-av-,colTechnologies,Inc
ATI I.D. # 9406-198-19

VOLATILE ORGANICS ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
CLIENT I.D. : 5259-613-09 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS - mg/Kg
EPA METHOD : 8020 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

BENZENE ................................... <0.030
CHLOROBENZENE <0.030
1,2-DICHLOROBENZENE <0.030
1,3-DICHLOROBENZENE ....................... <0.030
1,4-DICHLOROBENZENE <0.030
ETHYLBENZENE 0.13
TOLUENE ... ...... ................................... 0.099
TOTAL XYLENES 0.410

SURROGATE PERCENT RECOVERY LIMITS

BROMOFLUOROBENZENE 137 60 - 175
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ATI I.D. # 9406-198

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. : BLANK
PROJECT # : Y-5259 DATE EXTRACTED : 06/27/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8020

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD
---EN -----E------------ 0- . 025... 0. 400... 0. 413..... 103.... N/A..... N/A....N/A..

BENZENE <0.0250 0.400 0.413 103 N/A N/A N/ACHLOROBENZENE <0. 0250 0. 400 0. 416 104 N/A N/A N/A
TOLUENE <0.0250 0.400 0.402 100 N/A N/A N/A

CONTROL LIMITS % REC. RPD

BENZENE 57 - 144 20
CHLOROBENZENE 71 - 163 20
TOLUENE 65 - 155 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 92 N/A 60 - 175
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4 A-'yticalTechvloiogbosir ATI I.D. # 9406-198

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-198-12
PROJECT # : Y-5259 CLIENT I.D. # : 5259-613-16
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
SAMPLE MATRIX : SOIL DATE ANALYZED : 06/27/94
EPA METHOD : 8020 UNITS : mg/Kg

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

BENZENE <0.0250 0.400 J.363 91 0.384 96 6
CHLOROBENZENE <0.0250 0.400 0.427 107 0.381 95 11
TOLUENE 0.382 0.400 0.638 64 0.810 107 24H

CONTROL LIMITS % REC. RPD

BENZENE 50 - 130 20
CHLOROBENZENE 55 - 166 20
TOLUENE 62 - 134 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE F F 60 - 175

F = Out of limits due to matrix interference.
H = Out of limits.

._ _ _ _ _ _ _ _ _
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4 A'c ,tlTechnologies,irc ATI I.D. # 9406-198

VOLATILE ORGANICS ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-198-19
PROJECT # : Y-5259 CLIENT I.D. # : 5259-613-09
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/27/94
SAMPLE MATRIX : SOIL DATE ANALYZED : 06/27/94
EPA METHOD : 8020 UNITS : mg/Kg

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESUL'2 ADDED RESULT REC. SAMPLE REC. RPD

BENZENE <0.0250 0.400 0.338 85 0.374 94 10
CHLOROBENZENE <0.0250 0.400 0.390 98 0.432 108 10
TOLUENE 0.0824 0.400 0.367 71 0.398 79 8

CONTROL LIMITS % REC. RPD

BENZENE 50 - 130 20
CHLOROBENZENE 55 - 166 20
TOLUENE 62 - 134 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

BROMOFLUOROBENZENE 176F 182F 60 - 175

F = Out of limits due to matrix interference.
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A' CmvilcaTechnologies,

QUALITY ASSURANCE
DATA REVIEW

Date: 07/15/94

ATI Workorder: 9406-198 Analysis: EPA 8080

The data contained in the following report have been reviewed and approved
by the appropriate supervisory personnel listed below:

Karen L. Mixon
Laboratory Manager

CERTIFICATION

Analytical Technologies, Inc., certifies that the analyses reported herein
are true, complete, and correct within the limits of the methods employed.
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4 ATI I.D. # 9406-198

CASE NARRATIVE

CLIENT : SHANNON & WILSON, INC.
PROJECT # : Y-5259
PROJECT NAME : GALENA VMF

CASE NARRATIVE: ORGANOCHLORINE PESTICIDES ANALYSIS

Sixteen (16) soil samples were received by ATI on June 16, 1994, for the
analysis of organochlorine pesticides.

Sample 9406-198-1 (5259-613-01) had a surrogate recovery for
dibutyichlorendate that was below the current ATI control limits. The
percent recovery was 1% below the control limit. The sample was not
reextracted.

All other corresponding quality assurance and quality control results defined
as matrix spike/matrix spike duplicate (MS/MSD), blank spike (BS), method
blank, and the remaining surrogate recoveries were within the established
control limits.
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ATI I.D. # 9406-198

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUlMARY

CLIENT SHANNON & WILSON, INC. DATE SAMPLED : N/A
PROJECT # : Y-5259 DATE RECEIVED : N/A
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIEN-- T.D. : METHOD BLANK DATE ANALYZED : 06/25/94
SAMPI ATRIX : SOIL UNITS : mg/Kg
EPA ý ID : 8080 DILUTION FACTOR : 1
RESUl -E CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

ALDRIN .................................... <0.0050
ALPHA- BHC <0.0050
BETA- BHC <0.0050
GAMMA-BHC (LINDANE) ....................... <0.0050
DELTA-BHC <0.0050
CHLORDANE (TOTAL) <0.050
P,P'-DDD .................................. <0.010
P,P' -DDE <0.010
P,P' -DDT <0.010
DIELDRIN .................................. <0.010
ENDOSULFAN I <0. 0050
ENDOSULFAN II <0.010
ENDOSULFAN SULFATE ........................ <0.010
ENDRIN <0.010
ENDRIN ALDEHYDE <0.010
ENDRIN KETONE ............................. <0.010
HEPTACHLOR <0.0050
HEPTACHLOR EPOXIDE <0.0050
METHOXYCHLOR .............................. <0.050
TOXAPHENE <0.10

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 112 36 - 137
DIBUTYLCHLORENDATE 97 27 - 149
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ATI I.D. # 9406-198-1

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED 06/13/94
PROJECT # : Y-5259 DATE RECEIVED 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED 06/21/94
CLIENT I.D. : 5259-613-01 DATE ANALYZED 06/28/94
SAMPLE MATRIX : SOIL UNITS mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

ALDRIN .................................... <0.0060
ALPHA-BHC <0.0060
BETA-BHC <0. 0060
GAMMA-BHC (LINDANE) ....................... <0.0060
DELTA- BHC <0.0060
CHLORDANE (TOTAL) <0.060
P,P'-DDD .................................. 0.28
P,P' -DDE 0.0089 J
P,P' -DDT 0.13
DIELDRIN .................................. <0.012
ENDOSULFAN I <0.0060
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE ........................ <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE ............................. <0.012
HEPTACHLOR <0.0060
HEPTACHLOR EPOXIDE <0.0060
METHOXYCHLOR .............................. <0.060
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 36 H 36 - 137
DIBUTYLCHLORENDATE 26 H 27 - 149

H = Out of limits.
J = Estimated value.
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ATI I.D. # 9406-198-2

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-02 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT %- MOISTURE : 21

COMPOUNDS RESULTS

ALDRIN .................................... <0.0063
ALPHA- BHC <0.0063
BETA- BHC <0.0063
GAMMA-BHC (LINDANE) ....................... <0.0063
DELTA- BHC <0.0063
CHLORDANE (TOTAL) <0. 063
P,P'-DDD .................................. 0.21
P,P' -DDE 0.012 J
P,P' -DDT 0.11
DIELDRIN .................................. <0.013
ENDOSULFAN I <0.0063
ENDOSULFAN II <0.013
ENDOSULFAN SULFATE ........................ <0.013
ENDRIN <0.013
ENDRIN ALDEHYDE <0.013
ENDRIN KETONE ............................... <0.013
HEPTACHLOR <0.0063
HEPTACHLOR EPOXIDE <0.0063
METHOXYCHLOR ................................ < 0.063
TOXAPHENE <0.13

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 108 36 - 137
DIBUTYLCHLORENDATE 89 27 -149

J = Estimated value.
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ATT 1.D. # 9406-198-3

ORGANOCHLORINE PESTICIDES ANAL fSIS
DATA SUMMARY

CLIENT SHANNON & WILSON, INC. DATE SAMPLED 06/13/94PROJECT # : Y-5259 DATE RECEIVED 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED 06/21/94
CLIENT I.D. : 5259-613-03 DATE ANALYZED 06/28/94
SAMPLE MATRIX : SOIL UNITS : m/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR M1OISTURE CONTENT % MOISTURE : 14

COMPOUNDS RESULTS

ALDRIN .................................... <0.0058
ALPHA-BHC <0.0058
BETA- BHC <0.0058
GAMMA-BHC (LINDANE) ....................... <0.0058
DELTA- BHC <0.0058
CHLORDANE (TOTAL) <0.058
P,P'-DDD .................................. 2.5 D6
PIP' -DDE 0.095
P,P'-DDT 1.7 D6
DIELDRIN .................................. <0.012
ENDOSULFAN I <0.0058
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE ........................ <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE ............................. <0.012
HEPTACHLOR <0.0058
HEPTACHLOR EPOXIDE <0.0058
METHOXYCHLOR .............................. <0.058
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 100 36 - 137
DIBUTYLCHLORENDATE 82 27 - 149

D6 = Value from a 50 fold diluted analysis.
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ATI I.D. # 9406-198-4

ORGANOCHLORINE PESTICIDES ANALYSIS
aTA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-04 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

ALDRIN .................................... <0.0060
ALPHA- BHC <0.0060
BETA-BHC <0.0060
GAMMA-BHC (LINDANE) ....................... <0.0060
DELTA- BHC <0.0060
CHLORDANE (TOTAL) <U .060
P,P'-DDD .................................. 0.51 D3
P,P' -DDE 0.022
P,P' -DDT 0.15
DIELDRIN .................................. <0.012
ENDOSULFAN I <0.0060
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE ........................ <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE ............................. <0.012
HEPTACHLOR <0.0060
HEPTACHLOR EPOXIDE <0.0060
METHOXYCHLOR .............................. <0.060
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 103 36 - 13?
DIBUTYLCHLORENDATE 85 27 - 149

D3 = Value from a five fold diluted analyisis.
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ATI I.D. # 9406-198-6

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECl NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-10 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

----------------------------------------------------------------------------
COMPOUNDS RESULTS

----------------------------------------------------------------------------

ALDRIN ....................................... <0.0060
ALPHA- BHC <0.0060
BETA- BHC <0.0060
GAMMA-BHC (LINDANE) ......................... <0.0060
DELTA- BHC <0.0060
CHLORDANE (TOTAL) <0.060
P,P'-DDD ........................................ 0.55 D3
P, P ' -DDE 0.014
P,P' -DDT 0.039
DIELDRMN ..................................... <0.012
ENDOSULFAN I <0.0060
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE .......................... <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0. 012
ENDRIN KETONE ................................ <0.012
HEPTACHLOR <0.0060
HEPTACHLOR EPOXIDE <0.0060
METHOXYCHLOR ................................. <0.060
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 102 36 - 137
DIBUTYLCHLORENDATE 85 27 - 149

D3 = Value from a five fold diluted analysis.

53
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hAna~vi caTechnologies,inc
ATI I.D. # 9406-198-7

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-11 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS

ALDRIN...........................................<0.0059
ALPHA- BHC <0.0059
BETA-BHC <0.0059
GANMA-BHC (LINDANE) ......................... <0.0059
DELTA- BHC <0.0059
CHLORDANE (TOTAL) <0.059
P,P'-DDD ...... ................................ 4.4 D6
P,P' -DDE 0.060
P,P' -DDT 0.076
DIELDRIN .. .................................. <0.012
ENDOSULFAN I <0.0059
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE .......................... <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE .. ............................. <0.012
HEPTACHLOR <0.0059
HEPTACHLOR EPOXIDE <0.0059
METHOXYCHLOR ................................ <0.059
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL .......................... 98 36 - 137
DIBUTYLCHLORENDATE 83 27 -149

D6 = Value from a 50 fold diluted analysis.
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Ak a
SATI I.D . # 9406-198-8

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-12 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT W MOISTURE : 12

COMPOUNDS RESULTS

ALDRIN .. .................................. <0.0057
ALPHA- BHC <0.0057
BETA- BHC <0.0057
GAMMA-BHC (LINDANE) ....................... <0.0057
DELTA-BHC <0.0057
CHLORDANE (TOTAL) <0.057
P,P'-DDD ........................................ 5.3 D6
PP' -DDE 0.067
P,P' -DDT 0.032
DIELDRIN .................................. <0.011
ENDOSULFAN I <0.0057
ENDOSULFAN II <0.011
ENDOSULFAN SULFATE .......................... <0.011
ENDRIN <0.011
ENDRIN ALDEHYDE <0.011
ENDRIN KETONE ............................... <0.011
HEPTACHLOR <0.0057
HEPTACHLOR EPOXIDE <0.0057
METHOXYCHLOR ................................ <0.057
TOXAPHENE <0.11

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 98 36 - 137
DIBUTYLCHLORENDATE 82 27 -149

D6 = Value from a 50 fold diluted analysis.
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ATI I.D. # 9406-198-9

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-13 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 13

COMPOUNDS RESULTS

ALDRIN .. .................................... <0.0057
ALPHA- BHC <0.0057
BETA- BHC <0.0057
GAMMA-BHC (LINDANE) ......................... <0.0057
DELTA- BHC <0.0057
CHLORDANE (TOTAL) <0.057
P,P'-DDD ....................................... 6.1 D6
P,P' -DDE 0.074
P,P' -DDT 0.028
DIELDRIN .. .................................. <0.011
ENDOSULFAN I <0.0057
ENDOSULFAN II <0. 011
ENDOSULFAN SULFATE .......................... <0.011
ENDRIN <0.011
ENDRIN ALDEHYDE <0.011
ENDRIN KETONE .. ............................. <0.011
HEPTACHLOR <0.0057
HEPTACHLOR EPOXIDE <0.0057
METHOXYCHLOR .. .............................. < 0.057
TOXAPHENE <0.11

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL .......................... 98 36 - 137
DIBUTYLCHLORENDATE 83 27 - 149

D6 = Value from a 50 fold diluted analysis.
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ATI I.D. # 9406-198-11

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : S259-613-15 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 22

COMPOUNDS RESULTS
----- ------------------------------------------------------------------

ALDRIN .................................... <0.0064
ALPHA- BHC <0.0064
BETA- BHC <0.0064
GAMMA-BHC (LINDANE) ......................... <0.0064
DELTA- BHC <0.0064
CHLORDANE (TOTAL) <0.064
P,P'-DDD ........................................ 0.46 D3
PP' -DDE 0.019
P,P' -DDT 0.093
DIELDRIN .. .................................. <0.013
ENDOSULFAN I <0.0064
ENDOSULFAN II <0.013
ENDOSULFAN SULFATE .......................... <0. 013
ENDRIN <0.013
ENDRIN ALDEHYDE <0.013
ENDRIN KETONE ............................... <0.013
HEPTACHLOR <0.0064
HEPTACHLOR EPOXIDE <0.0064
METHOXYCHLOR ................................ <0. 064
TOXAPHENE <0.13

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL .......................... 97 36 - 137
DIBUTYLCHLORENDATE 83 27 - 149

D3 = Value from a five fold diluted analysis.
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ATI I.D. # 9406-198-12

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-16 DATE ANALYZED : 06/28/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 18

COMPOUNDS RESULTS

ALDRIN ................................. <0.0061
ALPHA- BHC <0.0061
BETA- BHC <0.0061
GANMA-BHC (LINDANE) ....................... <0.0061
DELTA- BHC <0.0061
CHLORDANE (TOTAL) <0.061
P,P'-DDD .................................. 0.93 D3
PIP, -DDE 0.024
P,P' -DDT 0.10
DIELDRIN .................................. <0.012
ENDOSULFAN I <0.0061
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE ........................ <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE ............................. <0.012
HEPTACHLOR <0.0061
HEPTACHLOR EPOXIDE <0.0061
METHOXYCHLOR .............................. <0.061
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 97 36 - 137
DIBUTYLCHLORENDATE 84 27 - 149

D3 - Value from a five fold diluted analysis.
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ATI I.D. # 9406-198-13

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-17 DATE ANALYZED : 06/29/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS

ALDRIN............................................<0.0059
ALPHA- BHC <0.0059
BETA- BHC <0.0059
GAMMA-BHC (LINDANE) ......................... <0.0059
DELTA- BHC <0.0059
CHLORDANE (TOTAL) <0.059
P,P'-DDD .................................. 0.29
P,P' -DDE 0.012 J
P, P' -DDT 0.042
D ELDRIN. .... ................................ <0.012
ENDOSULFAN I <0.0059
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE .......................... <0.012
ENDRIN <0.012
ENDRIN ALDEAYDE <0.012
ENDRIN KETONE ............................... <0.012
HEPTACHILOR <0.0059
HEPTACHLOR EPOXIDE <0.0059
METHOXYCHLOR ................................ <0.059
TOXAPHENE < 0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 97 36 - 137
DIBUTYLCHLORENDATE 83 27 - 149

J = Estimated value.
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4 Azv~ciT~cno~gie5incATI I.D. # 9406-198-14

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT :SHANNON & WILSON, INC. DATE SAMPLED :06/13/94
PROJECT # :Y-5259 DATE RECEIVED :06/16/94
PROJECT NAME :GALENA VMF DATE EXTRACTED :06/21/94
CLIENT I.D. :5259-613-18 DATE ANALYZED :06/25/94
SAMPLE MATRIX :SOIL UNITS :Mg/Kg
EPA METHOD :8080 DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CON~rENT %- MOISTURE :14

COMPOUNDS RESULTS

ALDRIN............................... ......... <0.0058
ALPHA- BHC <0.0058
BETA- BUC <0.0058
GAMMA-BHC (LINDANE)........................... <0.0058
DELTA- BHC <0.0058
CHLORDANE (TOTAL) <0.058
P,P'-DDD......................................... 0.15
PIP, -DDE <0.012
P,P' -DDT 0.033
DIELDRIN......................................... <0.012
ENDOSULFAN I <0.0058
ENDOSULFAN 11 <0.012
ENDOSULFAN SULFATE............................ <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE................................. <0.012
HEPTACHLOR <0.0058
HEPTACHLOR EPOXIDE <0.0058
METHOXYCHLOR.................................. <0.058
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL............................ 95 36 - 137
DIBUTYLCHLORENDATE 95 27 7-149
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WILSON, INC.es ATI I.D. # 9406-198-16

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-05 DATE ANALYZED : 06/29/94SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 808C DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT W MOISTURE : 15

COMPOUNDS RESULTS

ALDRIN .................................... <0.0059
ALPHA- BHC <0.0059
BETA- BHC <0.0059
GAMMA-BHC (LINDANE) ......................... <0.0059
DELTA- BHC <0.0059
CHLORDANE (TOTAL) <0.059
P,P'-DDD ........................................ 0.52 D3
P,P' -DDE 0.023
PP' -DDT 0.15
DIELDRIN ..................................... <0.012
ENDOSULFAN I <0.0059
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE .......................... <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE ............................... <0.012
HEPTACHLOR <0.0059
HEPTACHLOR EPOXIDE <0.0059
METHOXYCHLOR ................................ <0.059
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL .......................... 96 36 - 137
DIBUTYLCHLORENDATE 81 27 -149

D3 = Value from a five fold diluted analysis.
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ATI I.D. # 9406-198-17

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED 06/13/94
PROJECT # : Y-5259 DATE RECEIVED 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED 06/21/94
CLIENT I.D. : 5259-613-07 DATE ANALYZED 06/29/94
SAMPLE MATRIX : SOIL UNITS mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS
----------------------------------------------------------------------------

ALDRIN .................................... <0.0060
ALPHA- BHC <0.0060
BETA- BHC <0.0060
GANMA-BHC (LINDANE) ....................... <0.0060
DELTA- BHC <0.0060
CHLORDANE (TOTAL) <0.060
P,P'-DDD .................................. 0.18
P,P' -DDE 0.0067 J
P,P' -DDT 0.015
DIELDRIN .................................. <0.012
ENDOSULFAN I <0.0060
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE ........................ <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE .. ............................. <0.012
HEPTACHLOR <0.0060
HEPTACHLOR EPOXIDE <0.0060
METHOXYCHLOR .............................. <0.060
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 95 36 - 137
DIBUTYLCHLORENDATE 81 27 - 149

J = Estimated value.
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ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-08 DATE ANALYZED : 06/29/94
"SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

ALDRIN ................................................ <0.0060
ALPHA-BHC <0.0060
BETA- BHC <0.0060
GAMMA-BHC (LINDANE) ....................... <0.0060
DELTA- BHC <0.0060
CHLORDANE (TOTAL) <0.060
P,P'-DDD ........................................ 0.61 D3
P, P'-DDE 0.018
P,P' -DDT 0.077
DIELDRIN .................................. <0.012
ENDOSULFAN I <0.0060
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE ........................ <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE ............................. <0.012
HEPTACHLOR <0.0060
HEPTACHLOR EPOXIDE <0.0060
METHOXYCHLOR .............................. <0.060
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL ........................ 99 36 - 137
DIBUTYLCHLORENDATE 85 27 - 149

D3 = Value from a five fold diluted analysis.
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ATI I.D. # 9406-198-19

ORGANOCHLORINE PESTICIDES ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
CLIENT I.D. : 5259-613-09 DATE ANALYZED : 06/29/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080 DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT t MOISTURE : 17

--------------------------------------------- ------------------------------
COMPOUNDS RESULTS
---- --------------------------------------------------------------------

ALDRIN .................................... <0.0060
ALPHA- BHC <0..0060
BETA- BHC <0.0060
GAMMA-BHC (LINDANE) ....................... <0.0060
DELTA- BHC <0.0060
CHLORDANE (TOTAL) <0.060
P,P'-DDD .................................. 0.16
P,P' -DDE 0.0084 J
P,P' -DDT 0.047
DIELDRIN .................................. <0.012
ENDOSULFAN I <0.0060
ENDOSULFAN II <0.012
ENDOSULFAN SULFATE .......................... <0.012
ENDRIN <0.012
ENDRIN ALDEHYDE <0.012
ENDRIN KETONE .. ............................. <0.012
HEPTACHLOR <0.0060
HEPTACHLOR EPOXIDE <0.0060
METHOXYCHLOR ................................ <0.060
TOXAPHENE <0.12

SURROGATE PERCENT RECOVERY LIMITS

DECACHLOROBIPHENYL .......................... 98 36 - 137
DIBUTYLCHLORENDATE 80 27 - 149

J = Estimated value.



51

ATI I.D. # 9406-198

ORGANOCHLORINE PESTICIDES ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : BLANK
PROJECT # : Y-5259 DATE EXTRACTED : 06/21/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/25/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
EPA METHOD : 8080

DUP. DUP.
SAMPLE SPIKE SPIKED k SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

ALDRIN <0.00500 0.0333 0.0270 81 N/A N/A N/A
GAMMA-BHC (LINDANE) <0.00500 0.0333 0.0294 88 N/A N/A N/A
P,P'-DDT <0.0100 0.0667 0.0625 94 N/A N/A N/A
DIELDRIN <0.0100 0.0667 0.0653 98 N/A N/A N/A
ENDRIN <0.0100 0.0667 0.0650 97 N/A N/A N/A
HEPTACHLOR <0.00500 0.0333 0.0297 89 N/A N/A N/A

CONTROL LIMITS % REC. RPD

ALDRIN 53 - 110 25
GASMA-BHC (LINDANE) 44- 102 25
P,P'-DDT 50 - 130 28
DIELDRIN 58- 127 24
ENDRIN 59 - 137 21
HEPTACHLOR 39 - 117 25

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

DECACHLOROBIPHENYL 114 N/A 36 - 137
DIBUTYLCHLORENDATE 97 N/A 27 - 149



4 ý -a:vcalTechnologies, -c ATI I.D. # 9406-198

ORGANOCHLORINE PESTICIDES ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-198-14
PROJECT # : Y-5259 CLIENT I.D. # : 5259-613-18
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/21/94
SAMPLE MATRIX : SOIL DATE ANALYZED : 06/25/94
EPA METMOD : 8080 UNITS : mg/Kg

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

ALDRIN <0.00500 0.0333 0.0230 69 0.0232 70 1
GAMMA-BHC (LINDANE) <0.00500 0.0333 0.0236 71 0.0240 72 2
P,P'-DDT 0.0286 0.0667 0.0934 97 0.0890 91 5
DIELDRIN <0.0100 0.0667 0.0591 89 0.0608 91 3
ENDRIN <0.0100 0.0667 0.0612 92 0.0626 94 2
HEPTACHLOR <0.00500 0.0333 0.0256 77 0.0259 7E 1

CONTROL LIMITS % REC. RPD

ALDRIN 47 - 110 25
GAMMA-*HC (LINDANE) 40 - 101 25
PP,P-DDT 44 - 140 28
DIELDRIN 41 - 131 24
ENDRIN 39 - 142 21
HEPTACHLOR 39 - 117 25

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

DECACHLOROBIPHENYL 93 107 36 - 137
DIBUTYLCHLORENDATE 92 94 27 - 149
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n olyticolTechnoiogies, Inc

QUALITY ASSURANCE
DATA REVIEW

Date: 07/15/94

ATI Workorder: 9406-198 Analysis: AK DEC GRO

The data contained in the following report have been reviewed and approved
by the appropriate supervisory personnel listed below:

Karen L. Mixon
Laboratory Manager

CERTIFICATION

Analytical Technologies, Inc., certifies that the analyses reported herein
are true, complete, and correct within the limits of the methods employed.

67
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4 A,-o:v, cotTechnologies,Inc

ATI I.D. # 9406-198

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : N/A
PROJECT # : Y-5259 DATE RECEIVED : N/A
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 06/19/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD . AK DEC GRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

FUEL HYDROCARBONS <5
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRI FLUOROTOLUENE 99 50 - 150



554 AiotywicoITechnoIogies, inc

ATI I.D. # 9406-198

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : N/A
PROJECT # : Y-5259 DATE RECEIVED : N/A
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

FUEL HYDROCARBONS <5
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 88 50 - 150
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ATI I.D. # 9406-198-1

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-01 DATE ANALYZED : 06/20/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

FUEL HYDROCARBONS 670
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 85 50 150



572k A -av'clTechnobogies, inc

ATI I.D. # 9406-198-2

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 IATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 521 -13-02 DATE ANALYZED : 06/23/94
SAMPLE MATRIX : Sf UNITS : mg/Kg
METHOD : AK •£C GRO DILUTION FACTOR : 20
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 21

COMPOUNDS RESULTS

FUEL HYDROCARBONS 2100
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 94 50 - 150



5846. ArnayticoITechr~ogieSinc ATI I.D. # 9406-198-3

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-03 DATE ANALYZED : 06/20/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 14

COMPOUNDS RESULTS

FUEL HYDROCARBONS 740
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 88 50 -150
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4 Ana~vcoITechro~ogiesinc ATI I.D. # 9406-198-4

GASOLINE RANGE ORGANICS
DATA SU*MMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-04 DATE ANALYZED : 06/20/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE 16

COMPOUNDS RESULTS

FUEL HYDROCARBONS 190
HYDROCARBON RANGE 2-MP TO 1,2,4- TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 82 50 - 150
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ATI I.D. # 9406-198-6

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-10 DATE ANALYZED : 06/20/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

FUEL HYDROCARBONS 100
HYDROCARBI ; RANGE 2-MP TO 1,2,4-TMB
HYDROCARB N ýUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 77 50 150
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GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-11 DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT t MOISTURE 15

COMPOUNDS RESULTS

FUEL HYDROCARBONS 420 D3
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 83 D3 50 - 150

D3 = Value from a five fold diluted analysis.
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ATI I.D. # 9406-198-8

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-12 DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 12
--- ---------------------------------------------------------------------

COMPOUNDS RESULTS
--- ---------------------------------------------------------------------

FUEL HYDROCARBONS 660
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 80 50 - 150
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Anoy~ico(Tech mlogiesinc ATI I.D. # 9406-198-9

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06 / 17/94
CLIENT I.D. : 5259-613-13 DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 13

COMPOUNDS RESULTS

FUEL HYDROCARBONS 970
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 81 50 - 150
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ATI I.D. # 9406-198-11

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-15 DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE 22

COMPOUNDS RESULTS
----------------------------------------------------------------------

FUEL HYDROCARBONS 770
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 81 50 - 150
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ATI I.D. # 9406-198-12

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. IuATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-16 DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 18

COMPOUNDS RESULTS
----------------------------------------------------------------------

FUEL HYDROCARBONS 780
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 81 50 - -50
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ATI I.D. # 9406-198-13

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-17 DATE ANALYZFD : 06/21/94
SAMPLE MATRIX : SOIL UNITS . mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR 10
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE 15

COMPOUNDS RESULTS

FUEL HYDROCARBONS 520
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 83 50 - 150
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A A'alvtcolTechnologiesInc
ATI I.D. # 9406-198-14

GASOLINE RANGE ORGANICS
DATA SUMMARY

ýLIENT SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
.PROJECT # • Y-5259 DATE RECEIVED : 06/16/94
.ROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
ZLIENT I.D. : 5259-613-18 DATE ANALYZED : 06/21/94
3AMPLE MATRIX : SOIL UNITS : mg/Kg
4ETHOD : AK DEC GRO DILUTION FACTOR : 5
IESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 14

IOMPOUNDS RESULTS

.*UEL HYDROCARBONS 1500
iYDROCARBON RANGE 2-MP TO 1,2,4-TMB
i{YDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

rRI FLUOROTOLUENE 80 50 - 150
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ATI I.D. # 9406-198-16

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-05 DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS

FUEL HYDROCARBONS 240
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 77 50 - 150
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i AioayticolTrq chroj jies, Inc

ATI I.D. # 9406-198-17

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/17/94
CLIENT I.D. : 5259-613-07 DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

FUEL HYDROCARBONS 560
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 82 50 - 150
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ATI I.D. # 9406-198-18

GASOLINE RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-08 DATE ANALYZED : 06/22/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT V MOISTURE : 16

COMPOUNDS RESULTS

FUEL HYDROCARBONS 210
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 91 50 -150
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GASOLINE RANGE ORGANICS
DATA SUhMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-09 DATE ANALYZED : 06/22/94
SAMPLE MATRIX : SOIL UNITS : mgiKg
METHOD : AK DEC GRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

FUEL HYDROCARBONS 93
HYDROCARBON RANGE 2-MP TO 1,2,4-TMB
HYDROCARBON QUANTITATION USING GASOLINE

SURROGATE PERCENT RECOVERY LIMITS

TRIFLUOROTOLUENE 82 50 150
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69 Anolytco oChnoIgifinc ATI I.D. # 9406-198

GASOLINE RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : BLANK
PROJECT # : Y-5259 DATE EXTRACTED : 06/17/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/19/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

GASOLINE <5.00 50.0 44.6 89 44.9 90 1

CONTROL LIMITS % REC. RPD

GASOLINE 60 - 131 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

TRIFLUOROTOLUENE 97 98 50 - 150
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ATI I.D. # 9406-198

GASOLINE RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : BLANK
PROJECT # : Y-5259 DATE EXTRACTED : 06/20/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

GASOLINE <5.00 50.0 48.8 98 45.9 92 6

CONTROL LIMITS % REC. RPD

GASOLINE 60 - 131 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

TRIFLUOROTOLUENE 94 96 50 - 150



74
•AnaoyticoJtechnO•@,Inc

ATI I.D. # 9406-198

GASOLINE RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-210-5
PROJECT # : Y-5259 DATE EXTRACTED : 06/17/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/18/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED k SPIKED V

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD

GASOLINE <5.00 <5.00 NC N/A N/A N/A N/A N/A N/A

CONTROL LIMITS % REC. RPD

GASOLINE N/A 20

SURROGATE RECOVERIES SAMPLE SAMPLE DUP. LIMITS

TRIFLUOROTOLUENE 84 85 50 - 150

NC Not calculable.

J4 . . .
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ATI I.D. # 9406-198

GASOLINE RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-242-2
PROJECT # : Y-5259 DATE EXTRACTED : 06/20/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD

GASOLINE <5.00 <5.00 NC N/A N/A N/A N/A N/A N/A

CONTROL LIMITS t REC. RPD

GASOLINE N/A 20

SURROGATE RECOVERIES SAMPLE SAMPLE DUP. LIMITS

TRIFLUOROTOLUENE 82 81 50 - 150

NC = Not calculable.
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ATI I.D. # 9406-198

GASOLINE RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-210-4
PROJECT # : Y-5259 DATE EXTRACTED : 06/17/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/19/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD

GASOLINE <5.00 <5.00 NC 50.0 40.9 82 38.2 76 7

CONTROL LIMITS % REC. RPD

GASOLINE 32 - 114 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

TRIFLUOROTOLUENE 89 85 50 - 150

NC Not calculable.
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GASOLINE RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-242-3
PROJECT # : Y-5259 DATE EXTRACTED : 06/20/94
PROJECT NAME : GALENA VMF DATE ANALYZED : 06/21/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC GRO

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD

GASOLINE <5.00 <5.00 NC 50.0 46.9 94 44.7 89 5

CONTROL LIMITS % REC. RPD

GASOLINE 32 - 114 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

TRIFLUOROTOLUENE 86 84 50 - 150

NC = Not calculable.
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QUALITY ASSURANCE
DATA REVIEW

Date: 07/15/94

ATI Workorder: 9406-198 Analysis: AK DEC DRO

The data contained in the following report have been reviewed and approved
by the appropriate supervisory personnel listed below:

Karen L. Mixon
Laboratory Manager

CERTIFICATION

Analytical Technologies, Inc., certifies that the analyses reported herein
are true, complete, and correct within the limits of the methods employed.

-A- .m l .e 8 n
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ATI I.D. # 9406-198

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : N/A
PROJECT # z Y-5259 DATE RECEIVED : N/A
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : METHOD BLANK DATE ANALYZED : 06/26/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT

COMPOUNDS RESULTS

FUEL HYDROCARBONS <10
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

0-TERPHENYL 101 50 - 150
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ATI I.D. # 9406-198-1

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-01 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : Mn/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 10
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

FUEL HYDROCARBONS 2600
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 117 50 - 150
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ATI I.D. # 9406-198-2

DIESEL RANGE ORGANICS
DATA SUMMARY

"ENT : SHANNON & WILSON. INC. DATE SAMPLED : 06/13/94
JECT # : Y-5259 DATE RECEIVED : 06/16/94
JECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94

C ENT I.D. : 5259-613-02 DATE ANALYZED : 06/27/94
PLE MATRIX : SOIL UNITS : mg/Kg

M! HOD : AK DEC DRO DILUTION FACTOR : 1
'ULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 21

POUNDS RESULTS

I, HYDROCARBONS 150
ROCARBON RANGE C10 - C28
ROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

ERPHENYL 106 50 - 150
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ATI I.D. # 9406-198-3

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-03 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 20
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 14

COMPOUNDS RESULTS

FUEL HYDROCARBONS 9500
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

0-TERPHENYL 132 50 - 150

a1
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ATI I.D. # 9406-198-4

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-04 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DIT,T'T7T FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % I : 16

COMPOUNDS RESULTS

FUEL HYDROCARBONS 1100
HYDROCARBON RANGE C0 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O- TERPHENYL 110 50 - 150
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ATI I.D. # 9406-198-6

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-10 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

FUEL HYDROCARBONS 900
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

0-TERPHENYL 103 50 - 150
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DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-11 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 10
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS

FUEL HYDROCARBONS 1300
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 114 50 - 150
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ATI I.D. # 9406-198-8

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-12 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 10
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 12

COMPOUNDS RESULTS

FUEL HYDROCARBONS 2900
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

0-TERPHENYL 116 50 - 150
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4 A-lolyflcoTechno isIr'c ATI I.D. # 9406-198-9

DIESEL RANGE ORGANICS
DATA SU4MARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-13 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 10
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 13

COMPOUNDS RESULTS

FUEL HYDROCARBONS 2900
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 115 50 - 150
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46 AnoltitcaITechnologie r ATI I.D. # 9406-198-11

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-15 DATE ANALYZED : 06/26/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 20
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 22

COMPOUNDS RESULTS

FUEL HYDROCARBONS 11000
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 135 50 - 150
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ATI i.D. # 9406-198-12

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-16 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 18

COMPOUNDS RESULTS
--------------------------------------------------------------------------

FUEL HYDROCARBONS 2600
HYDROCARBON RANGE CIO - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

0 - TERPHENYL 117 50 150
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ATI I.D. # 9406-198-13

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-17 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 20
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15
------------------------------------------------------------------------
COMPOUNDS RESULTS
------------------------------------------------------------------------

FUEL HYDROCARBONS 7200
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

o- TERPHENYL 112 50 - 150
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ATI I.D. # 9406-198-14

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-18 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 5
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 14

COMPOUNDS RESULTS

FUEL HYDROCARBONS 2300
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 122 50 - 150
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DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-05 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 2
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 15

COMPOUNDS RESULTS
-------------------------------------------------- --------------------------------

FUEL HYDROCARBONS 1000
HYDROCARBON RANGE CO - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 116 50 - 150

-I
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ATI I.D. # 9406-198-17

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-07 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 17

COMPOUNDS RESULTS

FUEL HYDROCARBONS 530
HYDROCARBON RANGE C10 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

O-TERPHENYL 102 50 - 150
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a v ATI I.D. # 9406-198-18

DIESEL RANGE ORGANICS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. DATE SAMPLED : 06/13/94
PROJECT # : Y-5259 DATE RECEIVED : 06/16/94
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
CLIENT I.D. : 5259-613-08 DATE ANALYZED : 06/27/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO DILUTION FACTOR : 1
RESULTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE : 16

COMPOUNDS RESULTS

FUEL HYDROCARBONS 650
HYDROCARBON RANGE C-0 - C28
HYDROCARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

0-TERPHENYL 99 50 - 150
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ATI I.D. # 9406-198-19

DIESEL RANGE ORGANICS
DATA SUMMARY

IT SHANNON & WILSON, INC. DATE SAMPLED 06/13/94
". ECT # : Y-5259 DATE RECEIVED 06/16/94

ECT NAME : GALENA VMF DATE EXTRACTED 06/20/94
INT I.D. : 5259-613-09 DATE ANALYZED 06/26/94

SA' LE MATRIX : SOIL UNITS mg/Kg
M,, OD : AK DEC DRO DILUTION FACTOR 1
Rl LTS ARE CORRECTED FOR MOISTURE CONTENT % MOISTURE 17

JUNDS RESULTS

- HYDROCARBONS 600
OCARBON RANGE C10 - C28
.)CARBON QUANTITATION USING DIESEL

SURROGATE PERCENT RECOVERY LIMITS

RPHENYL 105 50 - 150
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A-vlcolechnologiesirnc ATI I.D. # 9406-198

DIESEL RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : BLANK
PROJECT # : Y-5259 DATE EXTRACTED 06/20/94
PROJECT NAME : GALENA VMF DATE ANALYZED 06/26/94
SAMPLE MATRIX : SOIL UNITS : mg/Kg
METHOD : AK DEC DRO

DUP. DUP.
SAMPLE SPIKE SPIKED % SPIKED %

COMPOUNDS RESULT ADDED RESULT REC. SAMPLE REC. RPD

DIESEL <10.0 200 211 106 205 102 3

CONTROL LIMITS % REC. RPD

DIESEL 66 - 118 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

0-TERPHENYL 101 102 50 - 150
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ATI I.D. # 9406-198

DIESEL RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. SAMPLE I.D. # : 9406-198-19
PROJECT # : Y-5259 CLIENT I.D. # : 5259-613-09
PROJECT NAME : GALENA VMF DATE EXTRACTED : 06/20/94
SAMPLE MATRIX : SOIL DATE ANALYZED : 06/26/94
METHOD : AK DEC DRO UNITS : mg/Kg

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD

DIESEL 499 552 10 N/A N/A N/A N/A N/A N/A

CONTROL LIMITS % REC. RPD

DIESEL N/A 20

SURROGATE RECOVERIES SAMPLE SAMPLE DUP. LIMITS

0-TERPHENYL 105 106 50 - 150

At
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ATI I.D. # 9406-198

DIESEL RANGE ORGANICS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON. INC. SAMPLE I.D. # : 9406-198-11
PROJECT # : Y-5259 CLIENT I.D. # : 5259-613-15
PROJECT NAME : GALENA VMF DATE EXTRACTED 06/20/94
SAMPLE MATRIX : SOIL DATE ANALYZED 06/26/94
METHOD : AK DEC DRO UNITS mg/Kg

SAMPLE DUP. DUP.
SAMPLE DUP. SPIKE SPIKED % SPIKED %

COMPOUND RESULT RESULT RPD ADDED RESULT REC. RESULT REC. RPD

DIESEL 8370 8530 2 200 8390 G 7080 G 17

CONTROL LIMITS % REC. RPD

DIESEL 60 - 130 20

SURROGATE RECOVERIES SPIKE DUP. SPIKE LIMITS

O-TERPHENYL 134 129 50 150

G = Out of limits due to high level of target analytes in sample.
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4 A-o colechnologiesinc ATI I.D. # 9406-198

GENERAL CHEMISTRY ANALYSIS

CLIENT : SHANNON & WILSON, INC. MATRIX : SOIL
PROJECT # : Y-5259
PROJECT NAME : GALENA VMF
METHOD : CLP SOW ILM01.0

PARAMETER DATE ANALYZED

MOISTURE 06/17/94
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ATI I.D. # 9406-198

GENERAL CHEMISTRY ANALYSIS
DATA SUMMARY

CLIENT : SHANNON & WILSON, INC. MATRIX : SOIL
PROJECT # : Y-5259
PROJECT NAME : GALENA VMF UNITS : V
METHOD : CLP SOW ILM01.0

ATI I.D. # CLIENT I.D. MOISTURE

9406-198-1 5259-613-01 17
9406-198-2 5259-613-02 21
9406-198-3 5259-613-03 14
9406-198-4 5259-613-04 16
9406-198-6 5259-613-10 16
9406-198-7 5259-613-11 15
9406-198-8 5259-613-12 12
9406-198-9 5259-613-13 13
9406-198-11 5259-613-15 22
9406-198-12 5259-613-16 18
9406-198-13 5259-613-17 15
9406-198-14 5259-613-18 14
9406-198-16 5259-613-05 15
9406-198-17 5259-613-07 17
9406-198-18 5259-613-08 16
9406-198-19 5259-613-09 17

j _ _ _ _ _
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ATI I.D. # 9406-198

GENERAL CHEMISTRY ANALYSIS
QUALITY CONTROL DATA

CLIENT : SHANNON & WILSON, INC. MATRIX : SOIL
PROJECT # : Y-5259
PROJECT NAME : GALENA VMF UNITS :
METHOD : CLP SOW ILM01.0

SAMPLE DUP SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD RESULT ADDED REC
MOISTURE........ 9406.. -1- 11....22.....20....10.... .N/A.... .... /A... .. N/A...

MOISTURE 9406-198-11 22 20 10 N/A N/A N/A

MOISTURE 9406 -198 -13 is 15 0 N/A N/A N/A

% Recovery = (Spike Sample Resul. - Sample Result)
-------------------. . ---------------- x 1 0 0

Spike Concentration

RPD (Relative t Difference) = I(Sample Result - Duplicate Result)I
- ------------------------------------- x 10

Average Result
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33SHANNON i WiL.SON. INC. AawMea ft Pap1 lt 102
Geotechnica ". Envkomnemeal Consuitants Daze: July 25, 1994

ib: Tom Peterson
Hoffman Construction

important Information About Your Geotechnical Engineering/
Subsufc Waste M~anagement (Remediatlon) Report

GrECTEHNICAL SERVICES ARE PEMFRMED FOR SPECIFIC PURPOSES AMD PERSONS.

ConsMMn geotmchaialngisemi prepe VMor to meetdw theqcific needs of apecific inividuals A seport I epared for acil
engineer y not be adequate bx a construction contzacltr or ri another civil aUignim Unless zndicabd othewise, your commiant
prepared yawr report erpreagly bx you anid apresaly for purposes you indicated. No one othe than you should apply this report
for its intended purpose without firm oonkrring with the consfltant. No party should apply this report fw umy purpose othe tha
that originaly contemplated without first confarmig with the Sgeotcnital awgneer/geosciaaniA.

AN IEiGINEFR G REPORT 5S BAMF ON PROJECr-SPECIFIC FACTORS.

A geotchaical engineeringfmzbsurfice waste management (rernediation) report is based on a suhaurface explotation plan designed
to consider a unique sot of prqectrqpecifc ficsors Depending an the pwtect, theise way include: the general nature a( the stsucamr
and property inchved; i sain and configuration; its hifwical use and pratie;w the location of the structure an the sit an its
oineaftroio other inprovaenkm such as acess roads, parling look, and uniderground utilities; and the aidditmoal, rik created by scep.-
of-service limitatow nsiposed by the client. To help avoid costly problents, hawe the consulting engne(s)/acientists) evhulu how
any hamtr which change subsequent to the dafte of the report, may affect the recommendations. Unless your consulting geoiechfical/
civil enginee and/or scamn"iindcats otherwise, your report should wo be used: 1) when the naoure of the prpse project is chaniged
Ow x aiample if an office buildin will be erected inatd of a parking gpage, or if a reffigerated wurehme wigl be built instead of
an unrofrigaraied one, or cbevicals ane discovere an or nea dhe sits); 2) when the sia, eleration. or configuration of the pro -posed
project is altered; 3) when the location or oriewadton of th eapropsed project is msodified- 4) wbe thee is a change of ownership;
or 5)fltwapplicationto andacentsows Geoi'AicaI/cvil engineerss and/or sciernda cannot accept reqionaistility inc problems which
Tay ocrif thqr ane no consulted after factors which, VM considesed in the development of the report have changed.

SUSURWMZC CONDITIONS CAN CHANGE

Subsurfae andhibns may be affcf as a reut ofnatbidmualcngsor human inluence Becausea geoticýnical~fAnatemanagemnt,
engineering report is based on conditions which aimstd at dwtheime of sibsurface exploration, construction decisions shiould sot be
based oc an erngineem report whose adequacy many hane bean affected by time, Ask the ge- ch- alua - anagemin consultant
to advise if additional am ame desixable bere construction starm For caianqle, grvundwoor conditions commnonly vary seasonally.

Constructio operations at or adjacent to the site and natural events sucha w floods, earthquakzs, or groundawte fluctuations may also
Affect subsurface conditions and, thus, the continuing adequacy of a geosechical/munte management report. The geoiceduaicalicivil
engineer and/or scientist should be kept apprised of any suchi e-uents. and sbould be corsultad to determine if additional tests amt
neessary

MOST GEDIECWKJICAL RECOMMWENJDtTIONS ARE PROFESSIONAL JUDGM[EMM

Site explotation and fatin identifies actual surface sad suhmzr*ice conditions only at thos points where samples ame takcen. 71e daft
wref c~avitraolad by your consultant who then applied judgment to uender an opinion about overall subsurface conditions. The actual

ftrfabe hoetue materials may be far more gradual or abrupt tha your report indicates Actual conditions in areas "o samopled
may differ from thos predicted in your report While nothin can be done to prevent such situationr, you ad your consultant can
uurk together tohep ininimam their impact. Retaining your consultant to observ subsurfakce construction operations can be particu-
lay benieficial in this respect.

A REFORT' COMCMSONS ARE PRLJMdINAKE

The conclusions contained an your geooecinical enguneers, report ame lcminary becase they must be based on the assumption dtha
conditin roveajed though selectivexaploratory sampling meftndicabi- of actual condiions throughout a sift. ecaus actual
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subsuroe conditions can be discerned only during earthaovk. you should maint your geobchmicai engineer b observ actual cogiditawe
and to finalix oonclusions. Only the geotoclnical engineer who prepared the report i. fully busliliar with the bsickgrouasd itibrintuian
needed to determinie whether or no the report's reconmendations based an those conclusions am %islid and whether or not the
contractor is abiding by qiplicable recommendations. The geoteclanical engineer who developed your report cannot mm
responsibility or liability for the adequacy of the reportea -- maaifn anotelr party is namied to observe consruton.

TRE GECOrECIINICAL U74GINEIRING/SUDSURFACE WASTE MANAGEMENT (REMEDIATION) REPORT IS
SUBJECT TO rMuSINTERPMEATION.

Cosady prtiblems can occtw when other design prtsiomnals develop their plans based onmsnapeuin of a geosechlnical
~~P~5W~~ mnasgement (reinediation) report. To help rveid thene problcinK the geolachnicalcvil engineer and/or scientist

should be namied ID isork with other project design professinals 10 acpJAi rel001ant geoteC1nica, geological, hydrogeological and
wasle management findings and lo wreieA the adequacy Of thirli pln and seicaons relti so thewe ims

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOr BE SEPARATED) FROM THE
FI4GINEFZJNG1WASTE MANAGEMENT REPORT.I

Final boring logs developed by the geoiechnical/civil engineer and/or scientist ae based upo minerprembatio of field log(ssebe
by sat personnel). field oest nresulv, and laboratory and/or office viaustion of field samiples anid data. Only finial boring lopgs
daba ar customrily included in geoiehncal engineernaghmis nmengmett reports. These final loip should not, under any
circuitanismces be redvown for inclusion in archiftectal or other design drawings, because drafters may commit awnor or omissionsim
in 60thebn~r IpMrocessI

To minimisethe iklihood fboring lgor monioin s msntrrtain contrfacrs should be given ready access %D the conqplete
geoftclincal enigineering/usa management report prepiared or authoniad for their use If access is provide only to the report
prepared for you, you should advise contracktos of the report~s limibions, assuming that a contractor was not one of the specific
persons fur whom the report was prepared and that developing construction coat estimales wans no oam of the specific purposes fur
which it was prepared. While a contractor may Sain important knowledge from a report prepared for another party, the coubclr
shouild discuss: the report with yaur consultant mid pesfurm the additional or alftenative work believed necessary iD obtain the data[
specfically appropriate for construction cost estimating purposes. Some cluis bhold the misake impression tha simply di~solaming
responsibilihty for the accuracy of .absurhcem kinixiation ahlurnyoinulats them froim satbdant liabiity Providing the beat raWmiabe
inixinabtio iD contractors helps pevent costly construction problems and the adverasaral attitudes which aggmvate them ID a f

-e Msct-_

READ RESPONSIBILITY CLAUM CLA)SELY.

Because geotechnical cngineering/suhsurface *ast innageeint (emediation) is based exenivly on judgment and opinion, it is far
less etact. than othe design diaciplnes, This situtiaon has resulted in wholly iunarranted claims being lodged against geotechnisci/
waste managenent consulmant To help prevent this problem, geofecbnicallcivil engineers and/or scientist hawe developed a number
Of clausesW fur use in their COUUIICta, reports and other document. Theme responsibility clauses ane not eculpaioxy clauses desiged
to transfer the engineer's or scientissa liabilities to other parties; rather, they ame definitive clauses which identify where the engineer's
or scientistsa responsibilities begin and end. Their use helps all parbes involved recognize their individual responsibilities and lake
approipriate acltion. Some of these definitive clauses ane liky to appear in your report, and you ame encouraged to mead them closely.

Your engineer/scientist will be plessed to give full and fran answers to your questions.

The preceding paragraphs am based on ninflmalion provided by the
ASFE/Association of Engineein Firms Practicing in the Geosciences. Silver Spring, Maryland

j22/94



MINUTES
95% REVIEW CONFERENCE

UNDERGROUND FUEL STORAGE TANKS
GALENA AIRPORT, ALASKA

DACA85-93-C-0005

1. The 95% Design Review conference was held on July 22, 1993, in the offices of the U.S.
Army Engineer District, Alaska, on Elmendorf Air Force Base. The following individuals
attended:

NAME OFFICE PHONE

Clarke Hemphill CENPA-EN-TE-DM 753-5638
Ed Granger 11CEOS/DEEA 552-2218
Brent Stuart - CENPA-PM-M 753-5783
Joe Williams, Jr. CENPA-CO-QA 753-5516
Bob Welch CENPA-RE-AQ 753-2854
Thomas Lubeck CENPA-EN-TE-CS 753-5720
Roy Camero CENPA-EN-TE-ST 753-5750
Jerry Raychel CENPA-EN-G-SC 753-2685
Bill Smith Tryck Nyman Hayes 279-0543
Dave Coolidge Tryck Nyman Hayes 279-0543
Mark Brewer Tryck Nyman Hayes 279-0543
T'ma Terry Shannon & Wilson 561-2120
Bill Burgess Shannon & Wilson 561-2120
Tom Arnot Coffman Engineers - 276-6664
Don Iverson Coffman Engineers 276-6664
Dave Williams Coffman Engineers 276-6664
Will Veelman Coffman Engineers 276-6664

The conference commenced at 0900 and ended at 1200 hours.

2. Project information made available at the conference included.

90% Review Comment Package from HQ PACAF, dated July 19, 1993

95% Review Comment Package from various (Hemphill, et al), dated July 21, 1993

95% Review Comment Package from Lubeck, dated July 22, 1993 -

95% Review Comment Package from Raychel, dated July 22, 1993

3. The review comments were acted on individually, with A/E responses to be provided at the
---5%-submittal. Discussions were held on some key issues as discussed below.

4. Discussion about project siting. Elements of the project encroach on property owned by
the State of Alaska. These elements include the southern portion of the tank dike, a portion of the
chain link fence, the pump house, the fuel piping from the dike the the valve pit, the dike drain,
and a new fire hydrant. The existing facilities also encroach on the State owned land, including the
existing dikes, pump house, fence, and underground fuel piping. Discussion included comparing
the schedule and effort for moving the new facilities to be entirely located on Air Force owned
property verses obtaining approval from the State to construct a facility that encroaches on their
land.

-Al



95% Review Conference Minutes, Underground Fuel Storage Tanks, Galena Airport, Alaska
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The facilities could be moved to be located entirely on Air Force property, except for the fuel line to
valve pit #2. This change would be a major impact on the site layout, grading, and utility plans.
The structural, mechanical, and electrical systems would require minor modifications. Changing
the site would I Jy result in the existing road to the northeast of the site being eliminated, possibly
requiring the iw.ocation of three existing isopropyl tanks.

Mr. Welch indicated he would present the proposed site plan to the State to see if encroachment on
their property is a problem. He will report back to Mr. Hemphill within two weeks with a r-ading
of the State's position. The A/E will be prepared to quickly prepare a proposal to relocate the
facilities on Air Force property if the State disapproves the proposed siting.

5. Discussion about demolition of existing tanks. The Air Force will remove and dispose of
all the saddle tanks in the project site. They will provide direction as to schedule and extent of
demolition ( ie. tank foundations and extent of piping).

6. Discussion of contaminated soil. The Air Force will construct a portion of the dikes with
contaminated soils. A meeting will be held within the next week with the A/E and Air Force to
determine extent of Air Force construction.

7. Discussion of asbestos in existing pump house. Air Force will check to see if the pump
house was included in any previous asbestos surveys.

8. Discussion of sole source products. Claval valves do not have a waiver to be sole source.
The Petrex floating pan does have the waiver and will be specified sole source. (Note from 35% -
is the level monitoring system sole source?)

9. Discussion of fuel pumping system. The pumps are designed to pump from the new tank
to the tanks on the 'hill'. The pumps may not be sized to be used as fueling pumps per Nakata
comment #15. Air Force to advise on required use of pumps.

10. Discussion of groundwater level. A/E will show groundwater range on soil boring log
sheet with note Contractor shall verify water table prior to any excavation. Specs will indicate
Contractor has option to schedule excavation work when water table is below limits of excavation
or provide design and obtain permits for installing a groundwater remediation system to clean all
water resulting from dewatering.

11. Discussion of ESD system. Air Force will provide location(s) for emergency shutdown of
new pumps and if interface is required for existing pumps.

AIR FORCE ACTION ITEMS

1. Please provide the following information:
a. Extent and schedule for existing saddle tank demolition.

b. Extent and schedule for new dike construction.
c. Waivers for sole source items.

d. ESD requirements.

e. Existing pump house asbestos survey results.

Page 2



95% Review Conference Minutes, Underground Fuel Storage Tanks, Galena Airport, Alaska

DACA85-93-C-0005

CORPS OF ENGINEERS ACTION ITEMS

1. Please provide the following information:

a. Correct drawing tide block on disc.

Prepared by:

COFFMAN ENGINEERS

Will Veelman
A/E Team Project Martager

July 23, 1993

Page 3



MINUTES
ENVIRONMENTAL COORDINATION CONFERENCE

UNDERGROUND FUEL STORAGE TANKS
GALENA AIRPORT, ALASKA

DACA85-93-C-0005

I. An Environrzetal Coordination conference was beld on July 26, 1993, in the offices of the
U.S. Army Engineer District, Alaska, on Elmendorf Air Force Base. The following individuaLsarrende±:

NA OF TME PHONE

Clarke Hemphill CENPA-EN-TE-DM 753-5638 1?
Ed Granger 1I CEOS 552-4011
Wes Lannen I CEOS 552-4532
Dave Coolidge Tryck Nyman Hayes 279-0543
Tzm Teny Shannon & Wilson 561-2120
Bill Burgess Shannon & Wilson 561-2120
Wiln Veehnan Coffman Enginerers 276-6664

The conference commenced at 0900 and ended at 1200 hours.

1. Discussion of ESD system. Air Force provided direction for locations for emergency
shutdown of new pumps.

2. Discussion about extent of Air Force demolition of existing Addle tanks. The Air Force
Will remove the existing saddle tanks, tank supports, and piping within the proposed project area.
A/B will provide a sketch indicating desired limits of piping zemoval and removal of pumphouse
#1820. The Air Force is not removing or moving any soil as pan of their demolition.

3. Existing monitoring wells in the diked area will be removed by the Air Force so
pencuations through the liner are not required.

4. Discussion of soil excavation as pan of this project. Intent is to excavate only the silts in an
area unde t tank foundation and under The new pumphouse foundation. The excavation will not
encompass all of the existing contaminaied soil at the site, no? will the depth of the excavation
extend into clean soil. The volume of excavated material is estimated at about 3500 to 4000 cubic
yards.

The excavated soal will be used in the constucton ol-the rank dike. Due to the requirement for the
tank dike to be compacted, vapor recovery or sparging of thb dike is not an option for remediation.
Therefore, the soil will be remediated prior to placement in the dike, either by stabilization or
imenanlon.

After dynamic compaction of the rank foundation, clean structural fill will be imported for the
foundation. A liner will be installed between the top of the compacted surface and the bottom of
the fill to separate the clean fill from the contaminated insitu materiaL Some fill may be placed in
the excavation prior to compaction to stay above the water table which will become contaminated
during the compaction process.
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5. Discussion of ons n rsponsiýity, in approximatz chronological order.

Removal of existing maks and piping Air Force
Remove moniuring wells Air Forcm
Excavate tank foumdatioa Contractor
Stockpile excavated mattrial adjacent to sire Conacwor
Remediate excavated marials Air Fope
Compact foundation Contractor

Ssepaton hner ConUacto= r
Backfill foundation Corauctor
Build tank Conawtor
Build dikes from remediated materials Contraco

The scparation liner will be identified by the m, .s a separate bid item. An expected time frame
r•quired for the Air Force to rTemediate the e. = nazerials will be ditermined and Stated in thebid do,.uments.

Prepared by:

COFFMAN ENGINEER

WAV Veebnan
A/ Team Project Manager

July 26, 1993

Page 2
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Sll HANNON &WILSON, INC.
SflINT LUN IMl

September 22, 1993

I loffman Construction Company
3201 C Street, Suite 610
Anchorage, Alaska 99503

Atm: Wade Chriswell/Tom Pcterson

RE: GALENA MAINTENANCE FACILITY

Attached to this letter, please find the draft addendum to the site specific health and safety plan
for working with the DDT, DDD and DDE contamination out at tlie site which includes a summary of
the test pit explorations. The addendum is being finalized in accordance with our certified industrial
hygienist in Seattle and should be available today. The addendum to the Quality Assurance Project
Plan to analyze soils for DDT, DDD and DDE contamination out at the site is also being finalized.

If you have any questions, please call the undersigned.

Sincerely,

SHANNON & WILSON, INC.

emnitor A~sso ate

TMT/rnac

Encl: Draft Addendum to Site Specific Health and Safety Plan

Post-It" brand tax transmittal memo 767

0VPLPh-ones

Fax~ PU

54 -M FAIRBANKS STREET * SJITXE 3 Y-5259-2
ANC"-ORAGE. ALASKA No51 8I 07 • S6 •.'7. 20 rAX 007 -e1 - ,4.83
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SAJIT UX*1

September 20, 1993

Hoffman Consmction Company
3201 "CO Street, Suite 610
Anchorage, Alaska 99503

Atn: Mr. Wade Chriswell
Project Manager

RE: ADDENDUM 01, HEALTH & SAFETY PLAN FOR GALENA AIRPORT
EXCAVATFON ACITVmTIES CONCERNING DDT

This transmittal will serve as Addendum 01 to Shannon & Wilson, Inc.'s (S&W's) Health &

Safety Plan for the Galena Airport pr•ect in Alaska. The purpose of this transmittal is to
provide guidance for woddng condidons/precautioaa due to the presence of DDD, DDT, and

DDE, which have been documented to be present in site soil.

EXCAVATION ACTIVITIE

Prior to and dirting excavation activities at the site, wind directm and speed should be ascer-
tamied in order to limit the amount of exposure to the referenced compounds that may be pesent

ax airborne particulate matter. Dermal protocol already outlined for petroleum hydrocarbon soil

handling will sulfice for worker protection, with a possible up-rade of glove protection.

The obvious route of exposure will be throgh airborne particulate matter that may contain these
compounds. Excavatimn and obsvation of excavation activities should be conducted upwind,

and suppressant of dry soil should be accomplished with light applications of potable water.

CONTAIMNRZATION OP MAT AL

Methods employed for containerization of these materials should be structred and conducted
to lessen worker risk associated with exposure. Roll-off containers, which can be directly loded

without assistance from on-the-gSound workers, should be employed if quantitie of waste ar=
excessive. If containerization of this material is to be in 55-gallon barrels, a system of handling

Y-5259-O2
400 NORTH liTm STREET-SUITE 100
P0. BOX 300303
SEATTLE, WASPHINGTON 9610G
206-632-800 FAX 2X-"V,3-6777
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Hoffman Construction Company SHANNON 6WILSON. INC,
Arn: Mr. Wade Chriswefl
September 20, 1993
Page 2

may consist of a machine-suspended funnel, which will direct, at a sat distance, the flow of
materials into the barrel(s)- Suppressant of dust is crucial and may be controlled as mentioned
above.

PROTECTION UP-GRADE

Operations associated with containerization of these materials should be conducted in Level C
dress with Neoprene outer gloves and an inner glove. At any detectable concentration of DDT,
NIOSH recommends the following breathing apparatus to be employed:

Any self-contained breathing apparatus that has a full-twepiece and is operated in a pres-
sure-demand or other positive-pressure mode, or

b Any supplied-air respirator that has a full-facpic.e and is operated in a pressum-demand
or other positive-pressure mode in combination with an auxiliary self-contained breathing
apparatus operated in pressure-demand or other posive-pressure mode.

EXPOSURE LIMIT

Recet literature suggests that of the compounds present, only DDT has an OSHA exposure limit
(TWA) of 1 mg/n 3 .

MONTORMNG RE IRQT$

The analyte DDT will be monitored at this location by methods proscribed to by standard
indutuial hygiene protocol. Air samples will be collected on a reglar basis, two per 8-hour
day, in order to analyze particulate matter for the presence of the indicator compound DDT.
At the discretion of on-site personnel, a duplicate sample will be obtained each day during
periods of high activity. As an appendix to this addendum, Method S274 is attached for
guidance for colleczion, shipping, and analysis of these samples.

In support of this laboratory analytical method, on.site analysis will include the use of a total
dust monitor; the threshold value will be the OSHA limit of 10 mg/ln. Comcentrations of total

Y-5259-02
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Hoffuman Conamcion Company SHANNON &WILSON. INC
At=n" Mr. Wade Chriswell
September 20, 1993
Page 3

dust in cess of this concentration will initiate procedures for dust suppressant controls, as

outlined earlier in this addendum.

ANAL)TC6L.QABPRATCRY

All samples collected at this site for analysis will be shipped to the project laboratory (Aralyt~cal
Technologies, Inc.) in Seattle, Washington. Results will be verbally transmitted within fivc
working days, with a hard copy of results forwarded within sew'v days of receipt of samples.

This addendum has been prepared for the kinoman Construction Co. at their project located in

Galena, Alaska.

If we may of further assistance on this matetr, please contact us at our oice in Anchorage,

Alaska.

Respectflily,

SHANNON & WILSON, INC.

Robert Colombo
Associate

RC/rc

Enwlosure: Appendix - Analytical Methods

Y52S9-0X.LIY52594kMiW

Y-5259-02
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AN ALYTICAL MELTHODS
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DDT
2 ,2-biu ( -chlo~nphauyl) -1,2,2-trichlozaethaeu

hg~yce: DDT Mlethod No.: S274

matrix; ALTr Rane: 0,69-2.60 mg/Cu i

OSHA Standard: 1.0 ma/cu Wt skim ?reciuion (CV T): 0.061

Prog.edure: Filter collection, Validation Date: 2/27/76
isQo--octa extraction,

1. PrI.cinple of the Method

1.1 A bliov voQImle of air is draim through a slees fiber filcur to
collecc pastieulace matter.

1.2 The filter os transferred to a screw cap boatlleh • in one hour
xftvr Sa•lw1I.s sad stoaed for au•lysis.

1.3 The analyze is extracted from the filter victh se-ocaae. An
aliquot of the e*vcr io aneayzed by gas chamat•g;raphy.

1.6 The aree of the reasuting peak is deteruined and compared vith
the areas for standards.

2. Maug and sensiievity

2.1 This method was validated ever rhe range of 0.494-1.60 mg/cu a
at an ateosphoTIs ture•pCure and pressure of 26*C and 760 = BS,
using a 90-11t~e smople. The probable usefu~Lrange of this
method is 0.10-0.30 mg/cu m for 90-liter samples.

2.2 The upper lmit of the range of the method is depen4ent On the
capacity of the 31a03 fiber filter. Xf nigher concenteats.o@
that those tested are cc be sampled, smaller sample volumes
should be used.

3. Intarfereces

3.1 When interfering compounds are known or suspected to be present
in the air, such informcion, including their suspected IdencItleso
should be transmi•eod vith the sa"ple.

5270-1
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3.2 It u00 be emhasised that any cmpound which ha the sm
reternt~ian time an the oal•yto atc the operating8 conditions
40fifibed In this metehed IS Aft Itttferdertn.

4. PreisLoau SO AeeuTnr

.41 The Coe1ficient of Variation (C-V?) for the total analytical and
saimpliu motbod In the range of 0.494-2.60 ma/cu a ws. 0.061.
This valui correspouds to x setadard devlatIon of 0.06 mg/eu a
at the O52A agandard level. UtstLutIcsa Information and details
of tbe vollatlo• 4 ad eoperztmata3 test procedures can be found
ta Reference 11.1.

4.2 A collection effiteiency of 1.00 vas decemined for the eoleetion
medium, thus, o bl•u was Introduced in the sample collec•l•n step,
end ao correction for aetoction efflciency is necessary. There

vas slea uno bi•s in the sampling eat analytical method, since
4Iaaylcal mebhod recovery correetions vere code. Thu%, CTt
is a satisefatory measure of both accuracy and precision of the
sampling =W analytclal method.

. AdvenclU s -ad DisadvanesSee of the Matho

The sampling deviee is sual, portable, and Involves no liquids.
Samples collected on filters ae aun•lyzed by mens of 4 quick,
insturmecta3 matbod.

6. Apualrultus

6.1 The sampling unit for the eallcCtion of personal air samples for
the determinatian of organic aeroeol has the following coiposents:

6.1.1 The filter mit consitsting of the filter media (Sectiou
6.2) sad & polystyrene 37-mn tw9-piaee cassetts filter
holder. Do not use ?ensie filter holders.

6.1.2 Personal Sampling lump A calibrated petr@soa eampling
pwmp whosm Cloy eran be 4de.tea"ed ta al accuracy of +5%
(Reference 11.1) at the recrAnUded flow vete. The pwo
maet be calibrated vith a represeti ive filtes holder
and filter %In the line.

6.1.3 Manoemter.

4.1.6 Thersometer.

6.1.5 Stopwatcb.

6.2 Glass fiber filtev, @Wuelt o •el•las Type AR with a 37-mm diamlete.
The filter mues be fee of otgeLe 'binders. The filter is hold in
the two-piece filter holder supported by a backup pad. The gleas

fiber filter should be at least 99.72 efficient ag-4nst partiCles
es small as 0.3 Mict•unS

S274-2



.09; 20"93 13:36 F.AX 206 633 6777 SEANMON & WILSON - 3&W Anebhoraee 14007/011

Pre2ant Rssociaes TEL:t-206-281-8922 Sep 20'93 8:55 No.001 P.04

6.3 Screw tap b tless-. Wit:h" 1 hour after &OWLS bef bem collected.
the filtse Li twamsferred to a clme scrsew ep beosle (a 0S-Mt
tias sample aol~es in xsrs.Utatory) for shippLng.. -The bkt•:

aps aheuld be 1usd wish Tstlon for propsr seal.

61 Ga chrometoguaph equipped with asn lsctslytl•c eodustivity

detector (Twaeot or equ•.iaent). The 7st94 inioludeo an in-line
vent between the amboass ead of the CC eolumn and the re4uctioa
furnace, a quarts furnace "peraed iu the reduceivo made, an
electrolytic conuctivity eall, and a conductivity bridge.

6.3 Columa (4-ft log I 1/2-in O.D. glass) aswked vith 52 5U-30 on
80,100 sash, acid Vetbed ZUCS Chronoaorb V.

6.6 An electronic 1%ts3?Cto@ or some other suitable mbhod for
mcssuftng peak saeas.

6.7 MLCrollies syrinsss: lO-mictoittas and other conven;Lut saizes
for making stcndard solutions, a=d 25-icroliter for mAki±g

6-1 Voluetuer flas•s: Convenient size*s or preprinag standard
Goluttfa.ng

6.9 PLpetv of convenLaut six**.

6.10 Tveeseas.

7. linsents

7.1 , reagent grods.

7.2 Z 16o-0m, minograda.

7.3 Sanuene, rseami etasd.

7.4 Purified nitrogren

7.S PreputiLfled hydrogen.

8. procedure

8.1 Cleoain of 14utpumet. A£1 gla•ssvae used for the laboVTtoY
analysis &a well as %be saros cap bottles should be deteargeo

oambed asd %:baroeghly rinsed with tap vatar and distlnled vates,
and dried.

8.2 Calibration of Personal Sampln PuRmps. gash peuiorAl- eaqIUig
pVp must be talibrated with a representative filter 5536wtt5 ft
the line. This wil lmiai ts dierrors e"ocieted vieth uneortaftiLsr
in the sample v m collected.

$27t4-
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8,3 Colectiona and Shipping of Samples

6.3.1 Assemble tCh ftitaer I& the two-piece fLltsr cassette
holder end clase ftramy. The filter is held In place by
a backup pad.

S.3.2 Remsve the eassette plugs and attach to the personal
emlJag pamp tubt8. Clip the cassette to the worker's

5.3.3 Air betas assled should not pass through any has* or
Cubing beOfor entuuwaa the 1Siter Cessette.

8.3.4 A sample site of 90 liters ls rteomoetAed. Sample at a
flow rate of 1.5 liters pez minues. The flow rate should
be known vith an accuracy of t5X.

8.3.5 Turn 'the pump on end begin sample collection. Since it
ie pos•lble for a filter to bescom plugged by heavy
particuate loading or by the presence of oil adsts or
other liquids Li the &Ir, the pwtp rteamets? shoul4 be
observed frequently, and the stapling should be terminated
at any evidence of a problem.

8.3.6 Terminate ssupli$g at the predecermletd ltime and note
sample flav race, collection time end eubent temperature
and pressure. It pressure reading Is not available,
record the elevation.

8.3.7 The glass fiber filter should be removed from the cassette
filter holder within I houre of simpl•ig and placed in a
class srewr cap bottle. Care must be taken to handle the
fltZer only vich clesn sVweaers.

8.3.1 Carefully record the sample Identity and all relevant
sampling data.

6.3.9 Vith each bat•h af ten samp•ma, submit one filter from the
saw lot of filters which wee uadd for sample collectiou
lnd vhich it subjected to ezac•iy the same handling to fat
the smples except that no air iu drawn t!hrugh It. Lebel
Chia as a blank.

'6.3.0 The crew cp boccies in which he samples ate stored
should be shipped in a suitable consainer, domignad ro
prevent damage tin transit.

*.4 LAraysts of Samples

6.4.1. lach sample to anla.yV04 separately.

8.4.2 Pipet 15 al of iso-Octanos into esah *%tew cap battle.

I' 5Z74.,4
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i.4.3 SVift the contents in each bottle occauioaaly for moe
hour. I

5.4.4 Appropitete filter b&Wek must be ana•yzed at the sm
tun a the se"LW*,

8.4.5 CC Conditions. The typical opezattat condtion.s for the
eao chtous•:oppb "ar:

2. 245 1/lu/mi nitrogen center sea flow

2. 35 Wiam hydiOSewt gas flow to Cum ace

3. 7901C urZstce temperature

4. 223"C trasfer tempereture

5. 26006C Ven temperature

6. "040 O01an ceuperature

8.4.6 j•tS•eoio. The first step Is the analysis is the Injection
of on elqior of the sample into the gas thromeograph. To
elmlAnta diffieutiess arising from blw ' back of evepotation
of solvent viuhti the syrings meia1, one should employ the
solvent flush La•eeties recheique. The 23-ulerolIter myrinse
Is first flushed vigh solvent several %two to vet the barrel
sad plW Ta. TbM MICTrolitOre of aOlV.: aft draM lito
the syring. to Incre.as be abeureoy and reproduebility
of the oa,.ote4d $siple volum. The needle is removed from
tam a@1't6, and chn pUnPgr so pulled beak about 1.0
strouter "o separate the solvsen flumb fro. the ample

vith a pveek Of air to be used as a marker. The needle
is them Immersed in the *mp 1 ., -ai a 15-mirolitar alLquot
is vithbwun, taking Luate cnsi•eration the valime 9f the
usedle, uiste the *a"ple in the needle wil be camletely
1Joeeted. Attar the needla is removed ftom the Sample and
pr•to to Injectin, the plunger is pulled beck 1.0 micro-
liver as minia•se evap•eaet• of the s"2le from the Up
1 them eddle. Obseyve tbe: the sample ouplee 14.•-•5.0

mefoluers ft the bamrl of the syringe. The VW ebrohimto-
graph Is equipped With a valve to vest the solvent peek
aftetr It pmaess through the CC telm, but before it euters
a rediuetifot futae. SUnce la migrsollter aliquot to 1li.ke"
to cause Moafunction of the Cnducutivity cell, the valve should
be opened vheum Ijectto to medo end ohould Ub closed after the
solvent (U00-octane) ham been vSted NA befove the smalyce is
esuaed. V;der the cerditions aboe (Section 3.4.5), It was
found tha 20 seoonde was edequete to eltut the solvent.
DupiaAte $S300tis of each 9acpie and Standtrd should be
sada. wo sore Chu a 3Z dtffereea in ewes tota be expeeced.

'47P-S
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v.4.7 Heasureean: at ar•e. The a&To of the uampme peak Is
easured by an oleort0ol4 integrator or saw other
suitebbe form of area maseulaunt, nAd ptre usary resulta
are read from a standard esure prepared as dsiscused LU
$e4ttou 9.

8.5 DatuarUatlan of Anazlytical Method Recovery

8.5.1 ioad for Votereutnatio. To eliminate any bia In the
anl]ytical method, It Ia necesasry to deeermina the
re.overy ot the auslyte. The analytical method recovery
should be determined over the con•entraton range of
Interes,

8.5.2 Procedure for determining analytical method recovety.
SOx ftlzers are opihed at each of the three levels (O0.X,
JX, and 2U the WUM standard) using a stock solution of

225 us of DDT in 2 mu of bentone anrd diluting to .0 m1.
vLth teo-oeeans. Three seen of six filters are spiked
vith approp•r•te volus ef the Stack soolution to correspond
to the mount of DD? which would be collecteAd in a 90-1iter
sample at the 0.5X, IX, and 21 the OSHA acandard level.
Allow cha filcere to dry and place each 9LItUr In a

cassette filter holder and allow to stand evernight. The
filters are extraced and analyzed ao described In Section

6.4. A peralleJl blank filter is also treated in the a•ae
mamer escept that no sma*p. ts 94id8 to it.

Aalytical Method RIscovry (A.L.I.) equals the veight in
mg found divided by the weight in mq added to hthe filter,

A .M.l. * *found
vs added

it: ts evesunenz to express coaseogreatif of standards In terms of
m,/15 NJ• mep-octane, beeaue samples are exrfac;ed in this Amouti
of tio-ocraia A Goseres 01 standards, var•ytg in conCncration

over the raune of Interest, are prepared from the above stock solution.
Dilute standards are prepared by diluting measured volumes of stock
solution to knon voNNAS Wivh iAo-wo-oane. The standards are 8n4lyzed

th"er the same CC evsdikioui end duaring the same time perlod as the
unknon sample. Curves are eatablished by plotttiie concenutrihon In
aS/L5 md vearsus peak area. Note: Since no internal standard Is used
in the aetbod, standard solutions must be analysed at the same tume that
the sample analysis Is done. This will uivisize the effect of day-to-day
variations and veriations durIng the sam day of Cho electfolytIC
conductiitcy detector response.

qn 'A P I qq N 'H44 RN glqiTM R N 1NR~ P7:11 PlqM 9 .- 7 .-44 ,
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10. QelculaLions

10.1 Read the velght, In mg, correspondLng to each peak are. frm the
stands" ¢uvvo, No volu eEorrog:tOn Is iaedd, because the
sctndsrd curva in based an al/13 a1 of Isoee nd rod the volum
of sample Injected to Ideurical to the volume of the stasdAzds

1.0,2 4 tor¢eation forthe btleak oust be *doe fvT ozah sample.

as a mg sample - as blaml

mg sample - ag found In savlo filter

mg blank m fag iblan ile

10.3 DIV14 the total weight by the anlytcl vathod tovery
(A.M.R,) to obtain correce atsample.

Corrected am ou'•and (Section
A.X.L*

10.4 The conucenration of the eanlye la the air sample can be
empremeId In vu/ M.

us/en u - ma (Sectia "..3)1 X 1000 Jl1e•Zecu !)0- T Volum sampled (liter)

* 11.1 DocumStation of lIOSH Validation ?eetat 1OSR Contract
go. C•C-99-74-4S.

$274-7

qn 1 P.PWPq n Y14 MNITM q 22mHR P:11 (Rm ~-2A
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"WALTER J. HICKEL, GOVERN(

.... - - Telephone: (907) 451-23(

DEPT. OF ENVIRONMENTAL CONSERVATION Fax: (907) 451-211

Northern Regional Office
1001 Noble Street, Suite 350, Fairbanks, AK 99701-4980 NRO File: 860.38.0(

October 19, 1993
Ed Granger, Project Manager
1 1th CEOS/CEOR
21885 2nd Street
Elmendorf AFB 99506-4420

Mr. Ken Larsen ..

Resident Engineer
Alaska District Corps of Engineers A' i -.

Fairbanks Resident Office "
P.O. Box 35066 .. 7 '"

Fort Wainwright, Alaska 99703-0066

Dear Messrs. Granger and Larsen: .

Re: Stockpile Plan for DDT Contaminated Soils at
Galena Vehicle Maintenance Facility

The Department of Environmental Conservation has completed its review of the DDT
Temporary Stockpile Plan for Galena Maintenance Facility dated October 12, 1993 and
received October 12, 1993, (Amendment #1 received October 14, 1993) from Shannon and
Wilson.

During the course of excavating for a new Vehicle Maintenance Building, high levels of DDT,
DDE, and DDD (1154 mg/kg total DDT) have been detepted in the southwest comer of the
excavation. The DDT contaminated soils will be excavated to three feet below ground surfac
and placed in a temporary stockpile on-site. DDT-Total has been -detected in the groundwate
west of the site (28.1 ug/!.) and several drinking water wells are located in the general area.
DDT-Total is very soluble in ethyl ether, acetone, benzene, and other organic solvents.
Several of these cosolvents are present in the soils and groundwater of the area and may
faciritate contaminant migration.

The stockpile plan is required by the Department pursuant to 18 AAC 75.327. 18 AAC 75.32-
states: Immediately upon becoming aware of a discharge of a hazardous substance to
land or waters of the state, any person responsible for that discharge shall contain,
clean up, and dispose of the material collected, using methods for which approval has
been given by the Department. -The discharge must be cleaned up to the Department's
satisfaction. It is the responsibility of the owner and operator of the site to ensure that all
Federal and State Regulations pertaining to the excavation and storage of DDT-Total
contaminated soils have been identified and addressed.

/



DEPARTMENT OF THE ARMY
A U.S. ARMY ENGINEER DISTRICT, ALASKA

P.O. BOX 898
.O ANCHORAGE, ALASKA 99506-0898

• REPLY YO

ATTENTION OF:

Quality Assurance Branch

SUBJECT: Galena Vehicle Maintenance Facility Soil Excavation

Ms. Laura Noland
Alaska Department of Environmental Conservation
Northern Region Office
1001 Noble Street, Suite 350
Fairbanks, Alaska 997010

Ms. Noland:

The Alaska District Army Corps of Engineers would like to
propose area A on attachment I be excavated to three feet in
depth and stockpiled in accordance with our current approved
stockpiling plan. The stockpiled soil will be covered on a
Leinfcrsed liner inside a bermed and fenced area next to the
construction site. Excavation and separation of DDT
contaminated soil will occur in the southwest corner of the
building north to the ditch of standing water.

Sincerely,

Atch Ge1 rge J. Zeier'6
C ief, Construction/Operation

Division

Lt



Area A to be stockpiled separately
On Site

N

0

Attachment 1



DDT SAMPLING AT GALENA
VEHICLE MAINTENANCE FACILITY

SW CORNER OF BLDG FOOTPRINT

North Uj BLDG FOOTPRINT

15 FT TO PAVEMENT -

2.1 7.1

0.055 18.0

CD I 4150.0

2.1 1 2.0i

ND

(0.0
9/23/93

SAMPLER: NiDA 9 FT
Numbers are DDT in ppm
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U.S. Army Corps of Engineers
Facsimile Header Sheet

Alaska District
SMW MO YAI FIDO.
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FRIMDMAN & BRUYA, INC.

HNVIRONm AL CHE=flSTS

Date of Report: October 21, 1993
Date Reevevd: October 15, 1993
Project: YS529, Galena VMF

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR CELORINATED PESTICIDES

BY GC/ECD
Remslta Reported as pg/klg (ppb)

Analyte:

BHC -A1ha 'I0 <10 <10

BHC - Beta <10 'CIO <10

BHC - Gamma <10 -1O <10

BHC, DeIta <10 <10 <10

Heptachlor <10 <10 <10

Aldrin '10 <I0 <10

Heptach~or epoxide <10 <10 '1O

Endoifa• I MIESI) <10 <10 <10

DDE 370 -10 <10

Die.ldn <10 '=10 <10

Endx1 <10 <10 <10

Endosuifam I (ESII) <10 <10 <10

DDD >1,400.1 <10 <10

Endviu aldehyde <10 <10 <10

" Over raagon ECU.



PIMMMAK & BRUYA, INC.

ENVIONMENAL CHEW=ST

Date of Report:~ October 21, 1993
Date Received: October 15, 1993
hojec Y5289, Galena VMF

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR CNOLORINATED PESTCIDES

BY GCIECD
Results Repon'ed as jig&g (,ppb)

Sa4MV11m M 2jt1,4 IS259LLL314 52fl9A-10814
AmAlyte:

DDT -10 -C1O <10

EndosulAn sulfat <10 <10 -CI0

Endzin kstoe <10 'CIO -C10

Metlioxychler <iD -C10 <10

ChIordang <10 -C10 -CI0

Taxaphene <50 460 -'50

Dibutyl chiorendate
(surrogate) 128% 122% 122%



.. .. . ... . .. !! *

FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMITS

Date ofiteport: November 2, 19113
Date Received: October 19, 1993
Project: Y5259, Gakena VMY
Date Extmctad. November 2. 1993

RESULTS FROM THE ANALYSIS OF SOIL SAMPLE
FOR CHLORINATED PESTICIDES

BY GCIECD
Results Reported as •gg4g (ppb)

Analyte:.

2,4,6,6.Tetrachlora
i.-xylene (surropte) 98%

BHC-Alpha <5

BHC-Beta <5
BHC-Gamma <5

BH-C.Dlta <5

Heptachlor <5

Aldrin <5

Heptachlor Epoxdde <5

Endosulfan I 4ZSI) <5

DDE 6

Dieldrin <6

Enin <

Endosulfan II (ESID. <5

DDD 200

ndrirn aldehyde <4

DDT 150

Endosulfan sulfate <5

I -..... .. , .L= siml
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FRIEDMAN & BRUYA, INC.

ENVIRO?4MENTAL CIE

Date ofaepo± November 2, 1998
Date Received: October 19, 1993
Project Y5259, Galenza VN
Date Ezgact, d November 2,1993

RESULTS FROM THE ANALYSIS OF SOIL SAMPLE
FOR CHLORINATED PESTICIDES

BY GCVECD
Result. ePorted An ft~ (Orb)

Analyte: .

Endrin ketone <5

Uethoxychlor <5

ChlordmieC5

Toxaphene <50

Dibutyl chlorendate
(sun-opate) 103%



FRIDMA &BRUTA, INC.

ENVIONMEnrAL CHEN=ST

Date of Rpoft NovTmbu 16, 1993
Data MWeave& October 29, 1998
Pro*= Y-529. Guanma VMP
Date Sanple Ehdwated2 October 28, 1993
D&U pEjmt. As, d-. October 28, 1993

RULTST FROM THE ANALYSIS OF SOIL SAMPLES
;FOR DDE, DDD AND DDT BY GC/ECD

Reaults h.poed as onksg (Ppb)

N sicusi

Sample ID:

525C 1012-134 40 240 25 105%

5259-1012-135 100 1,100- 800" 108%

52M9.1012.136 110 1.100" 420 108%

6280-1012-187 220 1.100' 1,700", 110%

6259.1012-138 320 1,100" 2,000- 105%

629-1013-14 LO 250 15 105%

5259-1018-147 6 140 10 104%

Blank <5 '8 <5 100%

U559-101-147
(DuplieM) 6 160 18 104%

559-1018-1407

115% 94% 105%

5259-1013.147
"4 Rlaotri -- 125% 95% 104%

98% 92% 102%

Spike LAve, 200 100

7' waekebe amponpwmd inuceded the calibrtion raug mceblHh for the saMPle
no =*e auuruiniud was nmc added to die matriz sp~. semob.



IDEPARTMENT OF THE AIR FORCE
PAOMICAIR FORMI

21 Feb 94

MWORAMD4 FOR ARMY CORPS OF ENGINZRS
ATTZ]TXON: MR. TEOMAS .OmNSON

FROM: 11th Air Control Winq
21885 2nd St
Klmundarf A•R AX 99Sso-4420

SUB3ZCT: Certificates of Installation for Underground Tanks
- ACMION HNIORANDUK

The Underground Stora;e TanX (UST) requiations under 40,CFR, 280

and I8,AAC,7? require that an installation ocetifioate be filed

for each regulated UST installed since 22 Dec 88. Request your

--ofzice proVide inatSllartion cer1tiicates" *ot the- USTM-listed'on"

Atch 1. This documentation is required before A'laka Department

of 2nvironmental Conservation performs a oompliance inspection of

USTs April 1994. Point of contact in this matter is Ms. Susan

Randlett, 11 CEOS/CEVC, 552-4532.

RODN L.L otUA
Civil Engi, r

Attachment:
UST8 Requirinq Installation Certificate

rmnm mVm
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WVALTER J HICKEL, GOVERNQ146OH

Telephone: (907) 4511-2360

DE"w. OF ENVIIIONRNIENTA L COSEAVATION Fax: (907) 451-2187

Northern Regional Office
610 University Avenue, Fairbanks, AK 99709-3643 NRC) File: 860.38.001

January 6, 1994

Lt. Colonel Hunt
11Ith CEOS/CEOR
21885 2nd Street
Elmendort AFB 99506-4420

Colonel Pierce
Resident Engineer
Alaska District Corps of Engineers
Fairbanks Resident Office
P.O. Box 35066
Fort Wainwright, Alaska 99703-0066

Re: Galena AFS Vehicle Maintenance Facility Construction Project

Dear Messrs.:

The Departiment ot Environmental Conservation has determined that several unresolved
issues remain concern-ro the construction of the Vehicle Maintenance Facility on a
contaminated site located at Galena Air Force Station. The Dep~artmen requests that the
following issues be addressed in a timely manner:

1) DDT Contamnfinated Soils Stockpliles

The Department granted approval for the stockpiling of petroleum contaminated soils at
Campion (letter dated September 29, 1993) and the stockpiling of bDT contaminated
soils nlear the construction site for the new Vehicle Maintenance Buildcing (October 19,
1993). The Corps ot Engineers requ~ested verbal approval from the Department
during the course ot the project In order to avoid construction delays. Accordingly
the Departmenit granted verbal approval for the excavation of DDT contamninated-
soils at Ume southwest coner of the building tootprint.

High levels of DDT, DDE, and DOD (1154 mg/kg total DOT) were detected in the
southwest corner ofl the excavation. DOT-Total- has been detected in the groundwater
west of the site (28.1 ug/L) and several drinking wate wiells are located in the general
area DDT-Total is very soluble in efth ether, acetone. berizene, and otheir organic
solvents. Several of these cosolvents are present in the soils and groundwater of the
area and may tacilate conitaniirart migration. The Department judged that these
conditions warranted a prudent and careful approach to the characterization and
excavation of the DOYT contaminated soils.



u. Col. Huta. -2- January 6, 1994
CWl. Pierce

it was the Department's understanding that once the soils in the DDT contaminated area
were excavated to 3 feet below ground surtace lour samples would be collected in the
tour corners of the excavation. The Department had determined the general boundaries
of the lateral limits of contamnination based on sampling conducted by Radian, Inc. and
the Corps of Engineers. Since DDT groundwater contamination in the area indicated that
DOT contamination was present in the vadoze zone it was critical that the depth of
contamination be carefully determined. Therefore. approval of the DMT contaminated
soils excavation plan specifically stated: Depending upon the results of those
samples, additional sampling anid excavation may be required at this site belore
further construction activities take place.

it is the DepartmetiWs understanding that the excavation of soils continued past the 3 feet
level before the soil sample results were available. At this time it is not clear whether al
the DDT contaminated soils were removed. Additionally, the soils ecavated from below
the 3 feet level Were taken to the stockpile at Campion and mixed with the petroleum
contaminated soils. It appears that the Corps has now mixed petroleum
contaminated soils with DDT contaminated soils and Is in violation of the plan
approval dated September 29,1993 which stated; The stockpile area will be used
for petroleum contaminated soils only excavated from the Galena Vehicle
Maintenance Facility.

21 QualltV Assurance Prelect Plan (QAPP). Health and Safet.Plan. Tank CleanirM
and iSgposal Plan. and Soil Stockpile Plan

The Department has not received a response to the following questions and/or
comments contained in a letter dated October 5, 1993 regarding the workplan for this
project:

1) Is the waste oil tank (to be removed 1994) a registered tank?.

2) Meetings between the Corps and the Department in 1992 identified the water well
located on the project site as a source of concern. The Department requested more
data concerning the depth of the well, well usage, results of water testing and types of
analysis u.'wcl (Meedng Minutes, March -17, 1992).

3) Please provide the Department with a copy of the Corps Spec. part 2 - Section 4
which apparently determined the tyPe of soil and water analysis selected.

4) Page 11. Soils contaminated by a release of wasW oil must be analyzed for total
petroleuim hydrocarbons, volatile chlorinated solvents, PCBs, and leachable metals
according to 18 AAC 78.315(g). Leachable metal analysis has not been included in the
sampling plan for the waste oil tank excavation site.

5) The Health and Safety Plan should include DDT as a contaminant of concern based
on the DOT sampling results received to date (1154 mg/kg total DDT). Was DOT
added to the Health and Safety Plan?

I lII



U. ccA. Hunti -3- Januory 6. 1994
Col. Pierce

At this time ftUs project does not have an approved workplan for the 1994 fiBld season. The
Department must be given 30 days to review any proposed work plan. In 1993 the
Department was not informed of consruction plans until two weeks before work was
scheduLed to begin. The excavation and stockpiling of contaminated soils took place at the
site without Department review or approval.

During the course of this project the Department was willing to grant verbal approval to
workplans, but due to the appamnt misunderstandings and disregard for Department
comments and requirements the Department will no longer grant verbal approval for any work
associated with tis project.

The Department requests a response be provided to the Department wtich addresses the
outstanding issues identified in this letter by February 15, 1994. Contact Laura Noland at
451-2139, or Rielle Markey at 451-2117 if you have any questions regarding this letter.

Laura Noland,

Environmental Specialist

LN/rg ft\eq\awan\vnb.d21)

cc; Mark Ader, EPA/Seattle
Dan Breedan, ADOT/Galena
Colette Foster, ADOT/Fairbanks
Ed Granger, Projec Manager/Elmendorf
Wes Lannert, Galena IRP Project Manager/Elmendorf AFB
Riele Markey, ADEC/Fairbanks
Pets McGee, ADEC/Fairbanks
Tim Wingerter, ADEC/Fairbanks



SEPARTMENT OF THE AIR FORCE
PACIFIC AIR FORCES

25 May 94

MEMORANDUM FOR OEPT OF ENVIRONMENTAL CONSERVATION
ATTENTION: MS. LAURA NOLAND

FROM: li CEOS/CECP
21885 2nd St
Elmendorf AFB AK 99506-4420

SUBJECT: FY93 MILCON: Storage Tank, Galena Aprt AK, PN HPZW933000; (Your
13 May 94 letter) - REPLY MEMORANDUM

1. The following responses are keyed to thie points in your 13 M4ay 94 letter:

a. RCRA waste: We will instruct the CoE to contact the Region 10 EPA
Office as you nave suggested. At this time, we are not certain we will
encounter RCRA regulated waste. In any event your comments will be
incorporated in a final draft project Work Plan. The revised Work Plan will
also address investigation derived wastes, as you requested.

b) Long term management plan/stockpile location: The long term
management pian for SZOCK~pIes generated as a result of this project will be
drafted by 11 CEOS/CEV; this plan will be available in draft form by
1 Nov 94. A copy of this draft will be provided to your office for review ahd
comment at that time. Pinal disposition of the stockpiled material from this
project, as well as for the Galena Vehicle Maintenance Facility project, will
be addressed in this plan.

We have asked tie Cor os t-o ensure the stockpile locations are shown in the
contractor's Work Plan as you have requested.

c) Soils testing: Your comments concerning the need for a better
distribution or sampie locations is noted. We will ensure the contractor's
Work Plan is modified accordingly.

2. We are requesting the CoE to advise you when the revised Work Plan is
expected to be ready for review and to provide you with a copy when it is
completed.



3. Our environmental point of contact for this project is Wes Lannen,z52-4532; our MILCON contract project manager is Ed Granger, 352-4011.

,ARLES 0. SEMKLER, P.E.
Chief, Project Management Section

cc:
HQ PACAF/CECA
HQ 11AF/LGSF
11 CEOS/CEV
CENPA-PM-M
CENPA-CO-FR
CENIPA- EN-MB-AF e7"y; t )



APPENDIX B

Statement of Work



STATEMENT OF WORK
for

PRELIMINARY ASSESSMENT/SITE INSPECTION
AT KALAKAKET CREEK RADIO RELAY STATION (RRS), AK

and
REMEDIAL INVESTIGATION/FEASIBILITY STUDY AT

GALENA AIRPORT & CAMPION AFS, AK
Date: 18 JULY 1994

I. INTRODUCTION

1.0 PURPOSE

The purpose of tff' Statement of Work (SOW) is to provide services, technical man-hours and
materials for toxic and hazardous contamination studies; water and wastewater treatment plant
investigations , geological, geophysical and geotechnical investigations; hydrogeological studies;
bioassay and relative potency determinations; limnological studies; jar testing, drum testing and
piot plant investigations; laboratory testing and/or field evaluations of environmental equipment
and landfill leachate monitoring and landfill siting investigations; of environmental waste sites.
In additicn, this SOW is to provide services for the collection, testing, analysis and reporting of
contaminants present in soil, water and wastewater samples in support of Air Force Hazardous
and Toxic Waste Programs.

1.1 SCOPE

1.1.1 In carrying out any work assignment issued, the Contractor shall furnish the necessary
personnel, services, equipment, materials, facilities and otherwise do everything necessary for or
incidental to, the performance of work set forth herein.

1.1.2 Primary services shall include, but not be limited to: Services to perform Preliminary
Assessment/Site Inspection (PA/SI) at Kalakaket RRS, Alaska and Remedial
Investigation/Feasibility Studies (RI/FS) for Galena Airport and Campion AFS, Alaska.

1.1.3 Secondary services incidental to these services include but are not limited to technical
requirements found in Annex A of the Basic SOW. They include but are not limited to
topographical and geophysical surveys, sampling of soil, tank, drum and pipeline contents;
treatability studies, bench scale and/or pilot studies necessary to obtain data to establish/verify
the extent and parameters of iemediation activities.

II. GUIDANCE DOCUNtENTS

2.0 Handbook. The Handbook to Support the tnstallation Restoration Program (IRP)
Statements of Work, dated May 1991, referred to in this SOW as "The Handbook," is provided
under separate cover as general guidance only. Any reference within the Handbook language
regarding compliance and/or formats for reports as a requirement of this Delivery Order shall be
considered deleted. If a conflict is identified between this general guidance and any OSWER,
U.S. Environmental Protection Agency (EPA), or other regulatory guidance or requirements, the
Handbook shall be disregarded. Also, references to requirements for approval for deviations
throughout the Handbook shall be considered invalid. Finally, the Method Detection Limits
(MDLs) identified in the Handbook are a consolidation of numerous CFR documents which
incorporate current EPA requirements. However, the Contractor shall be responsible for any
updates in the CFR.
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2.1 Background Guidance: The following are guidance documents which provide direction
for, or otherwise outline, the scope of Air Force major environmental quality activities. These
assessments, studies, design activities, and additional related technical activities, as may be
required, shall be performed in accordance with rules and regulations set forth by the U.S.
Environmental Protection Agency (US EPA), Occupational Safety and Health Administration
(OSHA), Nuclear Regulatory Commission (NRC), Food and Drug Administration (FDA), other
federal agencies, individual state regulatory agencies, foreign regulations, international laws,
treaties and agreements, as well as applicable requirements of other guidance documents
including, but not limited to, the most current versions of the applicable portions of the
documents cited below:

a) Occupational Safety and Health Administration (OSHA) regulations.
b) Department of Transportation regulations.
c) National Environmental Policy Act (NEPA).
d) Clean Water Act (CWA).
e) Clean Air Act (CAA).
f) Endangered Species Act (ESA).
g) Toxic Substances Control Act (TSCA).
h) Resource Conservation and Recovery Act (RCRA), as amended by the Hazardous and

Solid Waste Amendments.
i) Comprehensive Environmental Response Compensation and Liabiliti"s Act (CERCLA) as

amended by the Superfund Amendments and Reauthorization Act (SARA).
j) National Oil & Hazardous Substances Contingency Plan (NCP) 40 CFR 300
k) Air Force Engineering Technical Letters (AF ETLs).
1) Guidance for Oversight of Remedial Designs and Remedial Actions Performed by

Potentially Responsible Parties, Interim Final U.S. Environmental Protection Agency
(EPA)/540/G-90/001; EPA Office of Solid Waste and Emergency Response (OSWER)
Direc.ive 9355.5-01, 4/90.

m) Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (OSWER Directive 9335.3-01), 1988.

n) Risk Assessment Guidance and Superfund, Volume 1, Human Health Evaluation Manual
(Part A), Interim Final (EPA/540/1-89/002), 1989.

o) Risk Assessment Guidance and Superfund, Volume 2, Environmental Evaluation Manual,
Interim Final (EPA/540/1-89/001), 1989.

p) Test Methods for Evaluating Solid Waste (SW-846), Third Edition (1986), and 1987
updates.

q) Guidance on Remedial Action for Contaminated Groundwater at Superfund Sites
(OSWER Directive 9283.1-2), 1988.

r) A Compendium of Superfund Field Operation Methods, (EPA/540/P-87/OOI; OSWER
Directive 9335.0-14), Dec 1987.

s) National Fire Protection Association Standards
t) AFM 88-29, Engineering Weather Data, 1 Jul 1978.
u) National Standard Plumbing Code
v) HQ AFCEE Handbook for the Installation Restoration Program (IRP) Remedial

Investigations and Feasibility Studies (RI/FS), dated Sept 1993, referred to as "The Handbook".
w) Project-specific Quality Program Plans (QPP) prepared by the Contractor. Includes

Sampling and Analysis Plans (SAP), Health and Safety Plans (HSP), and Quality Assurance
Project Plans (QAPP).

x) OSWER 9345.0-01, Section 2.0 - Guidance for Conducting New Preliminary
Assessments

y) American Petroleum Institute
aa) Section 1447(a) of the Safe Drinking Water Act, Public Law 93-523, et. seq.
ab) Executive Order (EO) 12088, Federal Compliance with Pollution Control Standards, 13

October 78
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ac) Code 40 of Federal Regulations (CFR), Chapter I and V, Protection of Environment.
ad Air Force Regulations (AFR) 19-1, "Pollution Abatement and Environmental Quality," 9

Jan 78.
ae) AFR 19-2, "Environmental Impact Analysis Process (EIAP)," 23 Sep 81.
af) AFR 19-6, "Air Pollution Control Systems for Boilers and Incinerators," Mar 88.
ag) AFR 19-7, "Environmental Pollution Monitoring," 19 Apr 85.
ab) AFR 19-8, "Environmental Protection Committees and Environmental Reporting," Aug88.
ai) AFR 19-9, "Interagency and Intergovernmental Coordination of Land, Facility and

Environmental Plans, Programs and Projects," 14 Feb 86.
aj) AFR 19-10, "Planning in the Noise Environment," 15 Jun 78.
ak) AFR 19-11, "Hazardous Waste Management and Minimization," Jul 89
al) AFR 19-14, "Management of Recoverable and Unusable Liquid Petroleum Products,"

Aug 90
am) AFR 91-8, "Solid Waste Management" Mar 90
an) AFR 161-17, "USAF Occupational and Environmental Health Laboratory (OEHL)

Services," 3 Aug 81.
ao) AFR 161-44, "Management of the Drinking Water Surveillance Program," 29 May 79.
ap) "Defense Environmental Quality Program Policy Memorandum
aq) E.O. 12316, "Response to Environmental Damage," 14 August 1981.

III. GENERAL REQUIREMENTS

3.0 MEETINGS, CONFERENCES, SITE VISITS

3.0.1 Post Award Meeting. After the issuance of a delivery order, the Contractor shall
attend a post award meeting at the base, or other location specified by the Contracting Officer's
Representative (AFCEE COR). The purpose of the meeting shall be to familiarize the Contractor
with the work and/or hazardous waste sites addressed under the delivery order.

3.0.2 Progress Meetings. The Contractor shall attend progress meetings with the base and
AFCEE as specified by the AFCEE COR. The Contractor shall be responsible for preparing
minutes from each of the meetings. The contractor shall deliver the minutes to AFCEE ten (10)
working days after the completion of the meeting.

3.0.3 Design Integration Meetings. Not Applicable

3.1 SPECIAL NOTIFICATION

3.1.1 Health Risks. The contractor shall immediately report to the AFCEE COR, and the
Base POC, via telephone, any data or results geneiated during investigations pursuant to delivery
orders which may indicate any potential imminent health risk to contracted or federal personnel,
or the public at large. Following this telephone notification, a written notice with supporting
documentation shall be prepared and delivered within three (3) working days. Upon request of
the Air Force, the contractor shall provide pertinent raw laboratory data (i.e. chromatograms)
within three (3) weeks of the telephone notification.

3.1.2 Change of Contractor Personnel. An organizational chart displaying key personnel
involved in the effort and their respective labor categories shall be submitted with the first
monthly Status Report. The Contractor shall notify the AFCEE COR of all professional
personnel to work on specific tasks under the delivery order. The Contractor shall notify the
AFCEE COR of any significant changes in project personnel along with the steps that the
Contractor is taking to ensure there are no impacts to the schedule or individual tasks.



3.2 LABORATORIES

3.2.1 General: The Contractor shall submit laboratory reporting limits and the methods by
which they were derived to the Contracting Officer (CO) and the AFCEE COR concurrently
along with a laboratory QAPP prior to usage of a laboratory. All laboratories shall be capable of
meeting Data Quality Objectives (DQOs) specified in the project-specific Sampling and Analysis
Plan (SAP). All laboratories shall screen for analytes and perform Quality Assurance/Quality
Control (QA/QC) requirements as specified in the project/site specific SAP. All analyses shall
be reported on a dry weight basis to facilitate comparison with the off-site laboratory data. The
analytical capabilities of the all laboratories shall be sufficient for the methods specified in the
SAP, and all laboratories shall have sufficient through-put capacity to handle the necessary
analytical load during all field activities.

3.2.2 On Site Laboratories: Not Applicable

3.3 WORKSITE REQUIREMENTS

3.3.1 Safety Requirements. The contractor shall provide for protecting the lives and health
of employees and other persons; preventing damage to property, materials, supplies, and
equipment; and avoiding work interruptions. For these purposes, the contractor shall comply
with OSHA Safety and health regulations and Pertinent provisions of the Air Force
Occupational Safety and Health Standard (AFOSH).

3.3.2 Work-site Maintenance. The work-site shall be maintained in accordance with the
requirements of Section 2.1 of the Handbook so as to: 1) prevent the spread of contamination, 2)
provide for the integrity of the samples obtained, and 3) provide for the safety of federal workers,
contracted personnel, and/or other individuals in the vicinity of the project areas.

The work site shall be well marked to prevent inadvertent entry into all work areas. Access to
work areas shall be monitored and thoroughly controlled. Standard work zones and access points
for hazardous waste operations shall be established and maintained as the site conditions warrant.
The contractor shall, at all times, keep the work area free from accumulation of waste materials.
The contractor shall remove non-essential equipment from the work site when not in use. The
work-site shall be maintained to present an orderly appearance and to maximize work efficiency.

Before completing the work at each sampling site, the contractor shall remove, from the work
premises, any rubbish, tools, equipment, and materials that are not property of the Government.
Upon completing the work, the contractor shall leave the area clean, neat, orderly, and return
work sites to the original condition. The contractor shall also ensure compliance with any federal
and state regulations for decontaminating tools, equipment, or other materials, as required.

3.3.3 Operations Impact Minimization. The contractor shall mark the field locations of all
points of ground penetration during the planning/mobilization phase of the field investigation.
The base POC shall be consulted to properly position sampling locations (wells, borings, soil gas
probes, etc.) with respect to site locations, to minimize the disruption of base activities, and to
avoid penetrating underground utilities. Additionally, the contractor may be required to
coordinate with other base personnel to attain these objectives. If specified in the DO, the
contractor shall provide for the detection of underground utilities independent of base Civil
Engineering services utilizing geophysical or other techniques. All necessary permits shall be
obtained, and necessary coordination shall be completed, prior to commencement of individual
sampling operations. Frequent communication and coordination with base personnel shall be
necessary to accomplish these goals.
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3.3.4 Storage. The contractor shall be responsible for the security of his equipment.
Contractor's equipment or materials used in the work, requiring storage on base, shall be placed
at sites as designated by the Base POC. The contractor shall be responsible for security and
weather proofing of any stored material and equipment. Missing or damaged material shall be
replaced at no additional cost to the Government. At the completion of the work, all temporary
fences and structures (the contractor used to protect materials and equipment) shall be removed
from the base. The contractor shall clean the storage area of all debris and material and perform
all repairs as required to return the site to its original condition.

3.3.5 Security. The contractor is responsible for obtaining and monitoring contractor
security badges for all areas for the duration of this contract. All security badges or passes shall
be returned to the Base POC upon expiration of the badge, upon completion of the project, or
when possession of the badge is no longer necessary (e.g., upon removal of contracted personnel
from specific projects). Photography of any kind must be coordinated through the Base POC or
Base Disposal Agency representative.

3.4 WORK BREAKDOWN STRUCTURE In response to Requests for Proposals (RFPs) for
individual Delivery Orders (DOs), the contractor shall prepare proposals, project schedules, and
monthly financial reports organized according to the following work breakdown structure
(WBS):

5 PRELIMINARY ASSESSMENT/SITE INVESTIGATION

5.01 PA/SI Scoping
5.02 Site Assessment
5.03 Soil Borings
5.04 Groundwater Monitoring Wells
5.05 Sampling and Analysis
5.06 Recommendations

10 REMEDIAL INVESTIGATION/FEASIBILITY STUDY

10.01 RI/FS Scoping
10.02 Development of Alternatives
10.03 Site Characterization
10.04 Screening of Alternatives
10.05 Treatability Investigation
10.06 Analysis of Remedial Alternatives
10.07 Remedy Selection
10.08 Groundwater Monitoring Wells
10.09 Sampling and Analysis
10.10 Site-work and Utilities

IV. WORK TASKS: All work performed pursuant to any paragraph of Section IV of this
SOW shall comply with the technical requirements of Annex A of the Basic SOW. The work
shall be accomplished at Kalakaket RRS, Galena Airport and Campion AFS, AK. The work
shall include but not be limited to:
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4.0 PLAN DEVELOPMENT: The Contractor shall prepare for approval by the AFCEE
COR a Quality Assurance Project Plan (QAPP) for this work. In addition, the Contractor shall
prepare project specific schedules, Work Plans (WPs), Management Action Plan (MAP),
Sampling and Analysis Plan (SAP), Field Sampling Plan (FSP), Community Relations Plans
(IRPs), and discretely prioritized cost estimates. The CO, the AFCEE COR and the Base POC

iI be notified in writing prior to any modification to, or deviation from, any activity described
these documents.

4.1 DELIVERY ORDER SCOPING

4.1.1 Pre-survey. Not Applicable

4.1.2 Pre-mobilization Survey. Not Applicable

4.2 PRELIMINARY ASSESSMENT/SITE INSPECTION (PA/SI). The Contractor shall
conduct (PA/SI) to define the environmental setting of Kalakaket RRS and to identify
preliminary sites which may potentially be contaminated, and to develop a preliminary
assessment of the potential sources of contamination. The Contractor shall make all preliminary
studies of monitoring or sampling locations and accessibility, number of sampling locations,
number and type of personnel required, number and type of tests or samples desired, special or
modified sampling equipment and procedures required, personnel protective equipment required,
and type of analytical protocol or procedures to assure that activities shall comply with US EPA
or state NPDES regulations or other laws, regulations or standards which are applicable.
Meetings with USAF, US EPA and/or state regulatory agency officials may be required to
discuss tentative test plans.

4.2.1 Preliminary Assessment (PA). The Contractor shall conduct a literature search to
define the installation environmental setting and to identify potentially contaminated sites and
potential sources of contaminants. The goals of the PA are to: 1) identify potentially
contaminated sites or Areas of Concern (AOC); 2) document the need for no further investigation
at sites where CERCLA remedial action is not required; 3) identify sites that require emergency
response; 4) compile information necessary to develop preliminary projected Hazard Ranking
Scoring; 5) set priorities for SIs; and 6) to develop a preliminary conceptual model for each AOC
presenting hypotheses regarding the contaminants present, their potential migration pathways,
and their potential impact on sensitive receptors. Sources of information include federal, state,
and local agencies, base personnel and former employees, aerial photographs, academic
institutions, and reports of previous investigations. Document the findings in a PA report using
the guidance in OSWER 9345.0.01. All references, personal communications, etc., shall be cited
in an appendix to the report.

4.2.2 Site Inspection (SI). The Contractor shall visit the AOCs to ensure a complete
understanding ot site conditions. Coordinate this visit with the AFCEE COR. The Contractor
shall visit and inspect all AOCs identified as requiring further investigation in the PA Report.
The Contractor shall look for evidence of contamination at each AOC visited (e.g., leaking
drums, vegetative stress, leachate seeps, etc.). The Contractor shall observe the physical setting
of each site visited to formulate specific recommendations concerning well and boring
placement, use of geophysical techniques, and other aspects of the proposed field investigation.
The Contractor shall perform field screening and limited sampling at each of the AOCs.
Document the findings in a SI Report. Using the information from the PA/SI, the Contractor
shall perform Hazard Ranking Scoring (HRS) for each of the AOCs. The findings of the PA/SI
shall be used to prepare the Work Plan and Sampling and Analysis Plan required for the follow-
up effort, if needed.



4.3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS)

4.3.1 Remedial Investigation (RI): The Contractor shall conduct a remedial investigation
(RI) to characterize environmental conditions, define the nature and extent of contamination, and
quantitatively estimate the risk to human health and the environment at AOCs through the
collection of geologic, geophysical, hydrogeological, ecological, chemical, physical, and
hydrologic data, and environmental samples; the laboratory analysis of those samples for
potential contaminants; the evaluation of the analytical results and field measurements with
respect to quality control data; and the interpretation and analysis of validated data. The purpose
of data collection, sample collection and laboratory analysis is to determine whether any
contaminants generated from installation activities have entered the environment and pose a risk
to human health or the environment.

The field investigation is used to determine the source of any identified contaminants, and the
magnitude of contamination relative to Applicable or Relevant and Appropriate Requirements
(ARARs) and any naturally occurring or background concentrations for specific compounds.
The remedial investigation shall comply with the specifications, procedures, and methodologies
presented in project-specific SAPs.

4.3.2 Feasibility Study (FS): The FS is performed concurrently with the RI. As much of
the FS as possible shall be performed early on in the RI/FS process and refined as additional RI
data are obtained. Use the information from the RI and the baseline risk assessment to develop
and evaluate remedial action alternatives for each site where a threat to human health or the
environment exists. Follow the procedures specified in USEPA OSHA Directive 9355.3-01,
"Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA."
Employ streamlining methods wherever possible. Develop and evaluate the minimum number of
alternatives needed to provide a range of promising treatment, and containment actions.
Eliminate impracticable alternatives from further consideration early in the FS process. The
scope and level of detail shall be consistent with the nature and complexity of site problems.

After determination of magnitude, extent and rate of movement of pollutants, the Air Force may
request that the Contractor develop a Remedial Design (RD) for the site or group of sites.

4.4 REMEDIAL DESIGN (RD): Not applicable.

4.5 TREATABILITY STUDIES, PILOT TESTS, BENCH SCALE TESTS: The Contractor
shall conduct treatability studies, pilot tests, and/or bench-scale tests to determine optimum
methods of contaminant delineation and/or removal of contaminants from soils, ground and
surface waters, and the degree of treatment anticipated using various processes. Pilot plant
studies shall also be conducted to permit the Air Force to determine the feasibility of the
implementation of various environmental processes at selected Air Force facilities. This shall
include the development and utilization of innovative site investigation and/or remedial
technologies, and cost estimates.

4.6 SUBTASKS: Sub-tasks, shall include but not be limited to the following:

4.6.1 Conceptual Site Model. For each site, use validated data supported by acceptable
QAJQC results (as measured against QAPP requirements) and site characterization information
to develop or refine, based on newly collected data, the conceptual site model. The model shall
define the nature and extent of contamination, the hydrogeologic regime, and the transport and
fate of those contaminants. The conceptual site model may be prepared using the minimum
requirements given in Section 2 of the Handbook as guidance. The complexity and detail of the
site model shall be consistent with the nature of the site and site problems, and the amount of
data available. Use the conceptual site model in the baseline risk assessment.
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4.6.2 Ecological/Baseline Risk Assessment. For each site, use validated data supported by
acceptable QA/QC results (as measured against QAPP requirements) and the conceptual site
model to estimate numerically the risk posed by site contaminants to public health and the
environment. The methodology in Section 2 of the Handbook may be used as guidance. Identify
all Applicable or Relevant and Appropriate Requirements (ARARs) that were not identified in
previous reports for those contaminants detected in environmental samples at each site. Provide
the results of the baseline and/or ecological risk assessment in the Risk Assessment Technical
Memorandum. The formats in the Handbook may be used as guidance.

The Contractor shall Identify those sites posing minimal or no threat to human health, welfare, or
the environment and for which no further action is appropriate. Use the results of the risk
assessment in establishing remedial action objectives and developing remedial alternatives in the
Feasibility Study.

4.6.3 Alternatives Development. NOT APPLICABLE

4.6.4 Alternatives Analysis. Conduct a detailed analysis of each alternative selected and
identified in par. 2.3.15, and approved by the AFCEE COR. Using the methodology in OSWER
Directive 9355.3-01, evaluate each alternative against US EPA's nine criteria for conducting
Feasibility Studies. Focus the analysis on sub-factors and criteria most pertinent to each site and
the scope and complexity of the proposed action. Select a recommended alternative for each site
or operable unit. Provide a summary of the detailed analysis of alternatives following task
completion. Include summary tables of the individual analysis that shall be used in the Remedial
Investigation Report. For those sites or zones where sites are grouped together, where a
preferred alternative is identified, prepare a decision document after the receipt of Air Force
review comments on the Remedial Investigation Report to support the selection process. The
format specified in Section 3 of the Handbook may be used as guidance.

4.6.5 Evaluation of Remedial Systems and Environmental Equipment. The Contractor
shall conduct an independent evaluation of remediation systems to determine their effectiveness.
This includes the collection of data needed to assess the ability of the remediation system to
remediate the site.

The Contractor shall perform laboratory and field tests of environmental monitoring and testing
equipment, to include validation of manual/instrumental methods, continuous monitors,
analytical support and mathematical models using US EPA, ASTM, NRC, and/or equivalent
procedures specified by the Air Force.
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4.6.6 Administrative Record. Not Applicable

4.7 OTHER ENVIRONMENTAL ACTIVITIES The Contractor shall conduct other
investigations, studies, assessments, and/or designs related to environmental issues at Kalakaket
RRS, Galena Airport and Campion AFS not described in the PA/SI/RI/FS/RD process described
in the sections above. This shall include, but not be limited to, RFAs, RFIs, COFAs, the
analysis, development and/or utilization of emerging processes and other environmeniwl studies,
investigations/, and/or analyses. All work undertaken in accordance with this paragraph shall
comply with the technical requirements of Annex A of the Basic SOW.

4.7.1 Not Applicable

4.7.2 Miscellaneous Analyses:

4.7.3 Environmental Monitoring: Includes but is not limited to continuous and/or discrete
measuring, sampling and analysis of groundwater, surface water, effluent, air emissions, soils
and any other environmental media.

4.7.4 Sampling for Remedial Action: The Contractor shall prepare and implement
approved work plans for the geophysical sampling required as part of remedial action contracts.
This includes sampling needed to determine the type and quantity of contamination. Sampling
shall be conducted on the site being remediated prior to excavation/remediation, as well as on
material following excavation/remediation, such as stockpiled materials excavated as part of tank
removals. This information is needed to determine remediation required, as well as suitability of
stockpiled material for use as backfill.

4.8 DELIVERABLES

4.8.1.1 Monthly Financial and Management Reports. The Contractor shall submit
financial and management reports utilizing the standardized Work Breakdown Structure per
paragraph 3.4 of this SOW to describe the status of expenditure of funds correlated with the
progress of the work completed. Reports shall provide current status and projected requirements
of funds, man-hours, and work completion; indicate the progress of work and the status of the
program and assigned tasks; and inform of existing or potential problem areas. (A001, A002,
A003)

4.8.1.2 Health and Safety Plan. The Contractor shall prepare and deliver a Health
and Safety Plan to comply with USAF, Occupational Safety and Health Administration (OSHA),
US EPA, state, and local health and safety regulations regarding the proposed work effort at
Kalakaket RRS. The Contractor shall utilize to the fullest extent possible existing corporate
Health and Safety Plans, tailoring them to the current effort. Use US EPA guidelines for
designating the appropriate levels of protection needed at the study sites. Coordinate the Health
and Safety Plan directly with applicable regulatory agencies prior to submittal to AFCEE.
Provide the AFCEE COR with evidence of Health and Safety Plan coordination prior to the start
of field work. The Contractor shall certify to AFCEE that it has reviewed the approved Health
and Safety Plan with each employee and subcontractor's employees prior to the time each
employee engages in field activities. (A004)

4.8.1.3 Management Action Plan: In accordance with paragraph 4.0, the Contractor
shall deliver a Management Action Plan to describe the overall approach, major tasks and scope,
time sequencing of events, and major decision points to complete all IRP efforts to ensure
consistency with the NCP. This Plan is intended as a planning document and management tool to
track the progress of IRP efforts. (A005)
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4.8.1.4 Community Relations Plan: In accordance with paragraph 4.0, the contractor
shall finalize the Community Relations Plan (CRP) for Galena Airport ana Campion AFS,
provided under a separate cover, outlining the specific public communication and involvement
techniques to be used in coordination with remedial site activities. Follow the guidance
contained in OSWER Directive 9230.0-3b, "Community Relations in Superfund, A Handbook."
Propose a detailed format for the CRP consistent with this guidance for AF and AFCEE approval
prior to preparing the plan. The CRP shall include a description of the site and the community,
an overview of the community involvement to date, key community concerns regarding the site
and AF site activities. A list of elected officials, agency representatives, and interested groups
and individuals shall be included. Contractor activities to develop the CRP shall include
conducting a review of site information provided by the base. (A005)

4.8.1.5 Cost Estimates: In accordance with paragraphs 3.4, the contractor shall
deliver Cost Estimates for Galena Airport and Campion AFS and Kalakaket RRS. (A004)

4.8.1.6.1 PA/SI, RI/FS Work Plans: In accordance with paragraphs 3.4 and 4.0 the
Contractor shall deliver an RI/FS Work Plan. The Handbook may be used as guidance. (A005)

4.8.1.6.2 Remedial Design Work Plan. Not applicable.

4.8.1.7 Quality Assurance Project Plans (QAPPs): The Contractor shall deliver one
QAPP addendum for Galena Airport, Campion AFS, and Kalakaket for all phases of work. As a
component of the Sampling and Analysis Plan described in Section 4.8.1.9, the Contractor shall
deliver a project/site specific addendum to the QAPP in accordance with paragraph 4.0 of this
SOW. The Handbook may be used as guidance. (A007)
(A007)

4.8.1.7.1 General QAPP. Not applicable.

4.8.1.7.2 RI/FS Project/Site Specific Addendum to QAPP: NOT APPLICABLE

4.8.1.8 RD Title II Associate Contractor Agreement and Plan Evaluation Report: Not
applicable.

4.8.1.9 Sampling and Analysis Plan (SAP). The Contractor shall deliver and comply
with the SAP per paragraph 4.0 of this SOW. The Handbook may be used as guidance. The
contractor shall deliver one SAP for Galena Airport, Campion AFS, and Kalakaket Creek.
(A007)

4.8.1.10 Field Sampling Plan (FSP): As a component of the SAP described in Section
4.8.1.9 of this SOW, the Contractor shall deliver and comply with a FSP in accordance with
Section 4.0 of this SOW. The Handbook may be used as guidance. The FSP shall be considered
as an evolving document by which the Contractor provides recommendations and then
incorporates Air Force acceptance for field sampling and analysis. The Contractor shall submit
an annotated outline of each section of the FSP for approval by the AFCEE COR prior to
preparation of the report. The Contractor shall prepare the report as specified in the accepted
annotated outline. All sampling and analysis recommendations shall include the Contractor's
supporting rationale. Upon Air Force acceptance of sampling and analysis recommendations a
phased FSP shall be compiled. The FSP shall include sufficient data to support recommendations
and a description of the work to be conducted. FSP shall be updated by site as phase
recommendations are accepted by AFCEE. A prime objective shall be to incorporate AFCEE
comments in an on-going manner and thereby minimize the volume of comments on the working
copy and final submittals. The Contractor shall cite the Base-specific QAPP as a reference
document, but completely describe any modifications or additions to the content of these
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documents. Specific plans shall be developed to conduct sampling as part of remedial actions in
accordance with paragraph 4.7.4 of this SOW. The contractor shall deliver two separate FSPs,
one for Galena Airport and Campion AFS, and the other for Kalakaket RRS. (A007)

4.8.1.11 Long Term Groundwater Sampling Plan: Not applicable.

4.8.1.12 Test Plans (TPs). Not applicable.

4.8.1.13 Schedules:

4.8.1.13.1 PA/SI &RI/FS Project Schedule. In accordance with paragraph 4.0 of this
SOW, the Contractor shall deliver a computer generated network analysis which is a detailed
task plan for all WBS tasks for approval by the AFCEE COR. The Network Analysis (e.g.,
GANTT, PERT, CPM) shall be in the form of a progress chart of suitable scale to indicate
appropriately the percentage of work scheduled for completion by any given date during the
performance period of this SOW. The Network Analysis shall show both serial and parallel sub-
tasks leading to a deliverable product/report. Show early and late start and completion date with
float. (A013)

4.8.1.13.2 Remedial Design Project Schedule. Not applicable.

4.8.1.13.3 Remedial Action Project Schedule. Not applicable.

4.8.2 Primary Documents: All primary documents shall be prepared and submitted in draft,
and final form. Provide microfiche copies of each final primary document at the direction of the
AFCEE COR. Draft and final written responses to comments received on draft primary
documents shall be provided. The contractor shall deliver advanced drafts to the AFCEE COR
for approval. The following primary documents shall be provided:

4.8.2.1 Technical Reports:

4.8.2.1.1 Preliminary Assessment/Site Inspection (PA/SI Report): In accordance
with paragraph 4.2 the contractor shall deliver a report documenting the results of the
Preliminary Assessment and/or Site Inspection for Kalakaket RRS. This report shall include the
results of the literature search, describing the environmental setting of the base and identifying
potential sources of contamination. The report shall also document the results of all site
investigations conducted. (A005)

4.8.2.1.2 Remedial Investigation (RI) Technical Memorandum. In accordance with
paragraph 4.3.1 the Contractor shall update Remedial Investigation Technical Memoranda,
provided under a separate cover, in accordance with OSWER 9355.3-01, "Guidance for
Conducting Remedial Investigation and Feasibility Studies under CERCLA," October 1988.
(A005)

4.8.2.1.3 Feasibility Study (FS) Technical Memorandum: In accordance with
paragraph 4.3.2 a Feasibility Study Technical Memorandum shall be prepared in accordance with
OSWER 9355.3-01, "Guidance for Conducting Remedial Investigation and Feasibility Studies
under CERCLA," October 1988. The Report shall include the detailed analysis of alternatives
and reflect regulatory agency comments to the corresponding Screening of Alternatives
Technical Report. The FS Technical Memorandum shall be a separate report from the RI
Technical Memoranda. (A005)
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4.8.2.3 Decision Documents (DD). The contractor shall deliver separate DDs for
each site, according to OSWER 9355.3-02. DDs shall be prepared using a format approved by
the AFCEE/COR. (A005)

4.8.2.4 Engineering Evaluation/Cost Analysis (EE/CA). Not Applicable

4.8.2.5 Administrative Record Index. Not Applicable

4.8.2.6 Title I Design Documents: Not Applicable

4.8.2.7 Remedial Design Title II Documents: Not Applicable

4.8.3 Secondary Documents: Secondary documents are used as input to subsequent
primary documents. Draft secondary documents shall be prepared and submitted for review and
comment. Following receipt of comments to draft secondary documents, a draft written response
to each comment shall be provided for Air Force review. The draft written responses shall be
revised based on Air Force input, and final responses shall be provided. The following
secondary documents shall be provided:

4.8.3.1 Informal Technical Information Reports (ITIRs):

4.8.3.1.1 Analytical Data ITIR: Submit all analytical data, including QC results and
cross reference tables, in a hard and/or electronic copy ITIR. The format in Section 3 of the
Handbook may he used as guidance. (A004)

4.8.3.1.2 Accelerate., Kcmediation Project Definition ITIR. Not applicable.

4.8.3.1.3 Concept ia' %ite Model ITIR: Not applicable.

4.8.3.1.4 Site Characterization Summary - (SCS-ITIR). Not applicable.

4.8.3.1.5 Ecological and Baseline Risk Assessment ITIR: The Contractor shall
submit in accordance with paragraph 4.6.2. (A004)

4.8.3.1.6 Remedial Systems and Environmental Equipment ITIR: Not applicable.

4.8.3.2 Initial Screening of Alternatives (ISA) Report: Not applicable.

4.8.3.3 Detailed Analyses of Alternatives (DAA) Report: Not applicable.

4.8.3.4 Installation Restoration Program Information Management System (IRPIMS)
Data Management. The Contractor shall meet the data deliverable requirements of the
Installation Restoration Program Information Management System (IRPIMS). The Contractor
shall be responsible for recording field and laboratory data into a computerized format as
required by the most current version of the IRPIMS Data Loading Handbook (mailed under
separate cover). In order to perform this task, the Contractor shall use the latest version of the
IRPIMS Quality Control Tool (QC Tool), a PC software utility (mailed under separate cover
with software manual), to quality check ASCII data files and to check all data files for
compliance with requirements in the IRPIMS Data Loading Handbook. Upon request, the
IRPIMS Contractor Data Loading Tool (CDLT) is available. This PC software is designed to
assist the Contractor in preparing the various ASCII data files.

Individual IRPIMS data files (e. g. analytical results, groundwater level data, etc.), including
resubmissions, shall be delivered with a transmittal letter by the Contractor to the Air Force
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Center for Environmental Excellence (AFCEE) IN SEQUENCE according to a controlled time
schedule as identified in the current version of the IRPIMS Data Loading Handbook. The
Contractor shall include a copy of the Quality Control Tool error report, i.e. output from the QC
tool, for each IRPIMS file submission. The error report shall be submitted as hard copy with
the transmittal letter.

All Contractor data deliverables shall be sent to:

AFCEE/MSC
ENVIRONMENTAL DATA MANAGEMENT DIVISION
ATTN: IRPIMS Data Management
8106 Chenault Rd (BLDG 1161)
Brooks AFB TX 78235-5318

In addition, the Contractor shall provide a copy of the transmittal letter to the CO, HSC/PKV
(8005 9th St, Brooks AFB, TX 78235-5353). This letter shall identify the files included or
otherwise omitted (with an appropriate explanation), the government contract and delivery
order number and the Air Force point of contact that is responsible for monitoring the
government contract.

The Contractor shall be responsible for the accuracy and completeness of all data submitted. All
data entered into the IRPIMS data files and submitted by the Contractor shall correspond exactly
with the data contained in the original laboratory reports and other documents associated with
sampling and laboratory contractual tasks.

Each file delivered by the Contractor will be electronically evaluated by AFCEE/MSC for format
compliance and data integrity in order to verify acceptance. All files delivered by the Contractor
are required to be ERROR-FREE and in compliance with the IRPIMS Data Loading Handbook.
Any errors identified by AFCEE/MSC in the submission shall be corrected by the Contractor.

4.8.3.5 Letter Reports.

4.8.3.5.1 General: The Contractor shall deliver letter reports. The purpose of the
letter reports is to provide data and the Contractors' evaluation of the data to etiable the AFCEE
COR and Base POC to be involved in the decisions based on that data. The letter report shall
briefly describe the task performed, the Contractor's evaluation of the data collected, and
recommendations for subsequent tasks. All data collected as part of this task shall be provided as
an attachment to the letter report. (A004)

4.8.3.5.2 Health Risk: In accordance with paragraph 3.1.1, the Contractor shall
deliver letter reports concerning imminent health risks encountered (AO 15)

4.8.3.6 Environmental Report. The Contractor shall deliver reports, photographs,
data, drawings, designs, documentation as required by each DO, documenting the results of
various environmental investigations, studies, assessments, designs, and/or analyses conducted
under section 4.7 above. (A004, A005, A008, A009, AO 11)

4.8.3.7 Presentation Materials. The Contractor shall prepare and present briefing
packages at meetings coordinated by the Air Force. As part of the presentation materials, the
Contractor shall deliver electronic and paper copies of all slides, analytical data Graphical
Interface System material, and overheads as specified in each DO. (A010)
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4.8.3.8 Photo Documentation. The Contractor shall prepare and deliver a Photo
Notebook with descriptive captions at Kalakaket RRS. Include photos of sites under
investigation, field activities and sample locations. (AO1 1)

4.8.3.9 Community Relations Newsletters/Fact Sheets. Not Applicable

4.8.3.10 Meeting Minutes. The Contractor shall be responsible for generating meeting
minutes, documenting all items discussed at the meetings and shall include a list of meeting
attendees. (AO 12)

4.8.3.11 Contractor personnel chart: Per paragraph 3.1.2 the Contractor shall deliver
Contractor personnel charts to the AFCEE COR. (A003)

4.8.3.12 Treatability Study Technical Report: The Contractor shall finalize the draft
report, provided under a separate cover. (A004)

4.8.3.13 Aquifer Test Technical Report. The Contractor shall inccrporate all AFCEE
and II CEOS/CEVR comments and finalize the Draft Aquifer Test Technical Report, provided
under a separate cover. (A004)

V. DATA

5.0 DATA MANAGEMENT. The Contractor shall collect, prepare, publish, and distribute
the data in the quantities and types designated on the Contract Data Requirements List (CDRL).
The Contractor shall designate a focal point who shall integrate the total data management effort
and manage changes, additions or deletions of data items. In addition, the Contractor shall
identify items to be added, recommend revisions or deletion of items already listed on the CDRL
as appropriate and maintain the status of all data deliverables.
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5.1 DATA DELIVERABLES. Deliverables shall be in accordance with the CDRLs as listed
below:

(Freq) (As of) (First (Subseq. (Copies/
Subm.) Subm.) Notes)

Sequence Para. No. Block 10 Block 11 Block 12 Block 13 Block 14

A0G0 tP&C Rcports) 4.8.1.1 MTHLY EOM 21 DOM MTWPLY A
A002 (Man-hour Expenditure 4.8.1.1 MTHLY EOM 21 DOM MTHLY A
A003 (Status Report) 4.8.1.1 MTHLY EOM 21 DOM MTHLY A
A004 (HSP) 4.8.1.2 ONE/R N/A 60 DAC 30 DARC
A005 (PA/SI Work Plan) 4.8.1.6.1 ONE/2R N/A 60 DAC 30 DARC A
A005 (PA/SI Report) 4.8.2.1.1 ONE/2R N/A 90 DAVD 30 DARC
A007(FSP) 4.8.1.10 ONE/2R N/A 60 DAC . 30 DARC i
A007 (SAP) 4.8.1.9 ONEF2R N/A 60 DAC 30 DARC
A007 (QAPP Addendum) 4.8.1.7.2 ONE/2R N/A 30 DAC 30 DARC
A005 (RI Technical Memo) 4.8.2.1.2 ONE/R N/A 45 DAC 30 DARC
A005 (FS Technical Memo) 4.8.2.1.3 ONE/2R N/A 120DARIC 30 DARC
A004 (Eco.&BRA ITIR) 4.8.3.1.5 OTME N/A I
A013 (Project Schedule) 4.8.1.13.1 OTRLY .EOO 15 DAQ QTRLY B
A004 (Analytical ITIR) 4.8.3.1.1 OTIME N/A 30 DAVD N/A
A004 (freat. Study Tech Report) 4.8.3.12 ONEJR 5 DAC 30 DAC E
A004 (Letter Report) 4.8.3.5.1 ASREQ N/A ASREQ N/A B
A015 (Health Risk) 14..3.5.2 ASREQ N/A ASREQ N/A B
A010 (Presentation Materials) 4.8.3.7 ASREQ N/A 5 DPTM N/A
AO I (Photo Notebook) 4.8.3.8 ONE/R N/A D N/A

A012 (Meeting Minutes) 4.8.3.10 ASREO N/A 5 DAM N/A B
A003 (Personnel Chart) 4.8.3.11 ASREQ N/A ASREQ N/A B
A005 (MAP) 4.8.1.3 ONE/2R N/A _

A005 (RI/FS Work Plan) I 4.8.1.6.1 ONE/2R N/A _

A005 (CRP) 14.8.1.4 ONE/R N/A N/t
(IRPIMS Data Mgmt.) 1 4.8.3.4 OTIME N/A 90 DAVD N/A C _

A005 (Decision Document/ROD) 4.8.2.3 ASREQ N/A D
A004 (Aquifer Test Tech Report) 4.8.3.13 ONE/R N/A 30DAC 45DAC - E __

Legend:

DAC - Days after contract
DARC - Days after receipt of comments
EOM - End of month
(X) DOM - On the (X) calendar day of the month
EOQ End of calendar year quarter
(X) DAQ - On the (X) calendar day after the end of the quarter
(X) DPTM - (X) calendar days prior to meeting
(X) DAM - On the (X) calendar day after meeting
(X) DAVD - On the (X) calendar day after receipt of validated data
(X) DACF - On the MX) calendar day after completion of field effort
N!A - Not applicable
(X) DARIC -On the (x) calendar day after completion of RI technical memorandum

Notes:

A - Distribute in accordance with basic contract.
B - I copy to AFCEE/AFCEE CUR, I copy to Base POC
C - I copy to AFCEE/MSC IRPIMS Data Management
D - Submit Photo Notebook Thirty Days after the completion of field investigation
E - Submit advanced final and a final draft
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VI. GOVERNMENT FURNISHED PROPERTY:

6.1 The Handbook to Support the Installation Restoration Program Statements of Work (SOW),
Volume I. The latest version of the Handbook is dated September, 1993.

6.2 Upon request to AFCEE/MSC, Atten: IRPIMS Data Management, at the address in Section
4.8.3.2, the IRPIMS Contractor Data Loading Tool (CDLT), the IRPIMS Quality Control Tool
(QC Tool), and the respective software manuals will be provided.

6.3 The following draft reports will be provided: Galena Airport and Campion AFS Draft RI
Technical Memorandum, Draft Treatability Study Technical Report, Preliminary Risk
Assessment Technical Memorandum,, Prelimii.ary Feasibility Study Technical Notes, Draft
Aquifer Test Report, Draft Community Relations Plan; Kalakaket RRS Site Assessment Report.

VII. GOVERNMENT POINTS OF CONTACT: Government points of contact shall be
specified by separate letter from the CO.
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