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NOTICE

This report has been prepared for the United States Air
Force by CH2M HILL SOUTHEAST, INC., for the purpose of
aiding in the implementation of Air Force Solid Waste
Management Programs. It is not an endorsement of any
product. The views expressed herein are those of the
contractor and do not necessarily reflect the official
views of the publishing agency, the United States Air
Force, or the Department of Defense.
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EXECUTIVE SUMMARY 9 11
Introduction
1. CH2M HILL was retained by the Air Force Engineering

and Services Center (AFESC) on May 15, 1981 to
conduct the Alaska DEW Line Records Search under
Contract No. F0863780 G0010 0004.

The identification of hazardous waste disposal
sites at military installations was directed by
Defense Environmental Quality Program Policy
Memorandum 80-6 dated 24 June 1980 and implemented
by Air Force message dated 2 December 1980 as a
positive action to determine the potential for
migration of hazardous or toxic wastes from DOD
installations, to prevent migration, and implement
clean-up actions as necessary. The Records Search
comprises Phase I of the Department of Defense
Installation Restoration Program. The main purpose
of the Records Search Program is to determine the
potential, if any, for migration of toxic and
hazardous materials off the installation as a result
of past operations and disposal activities.

The Alaska DEW Line Records Search Program included

a detailed review of pertinent installation records
both government and civilian contractor, contacts
with various government and private agencies for
documents relevant to the program, and onsite

station visits conducted by CH2M HILL during the

week of July 29 through August 1, 1981. Activities
conducted during the onsite visits included inter-
views with key station employees, ground tours of
station facilities, and plane overflights to identify



past disposal and possible contaminated areas.
The stations included in the Records Search
Program were:

‘f

Station Geographic Name
BAR-M Barter Island
POW=3 Bullen Point (Flaxman Island)V
POW=2 Oliktok
POW-1 Lonely"/
POW-M Point Barrow v
L1Z-3 Wainwright 7
LIZ~-2 Point Lay ./
4. In the event that the Records Search indicates

that the potential exists for migration of hazardous
contaminants off the installation, Phase II field

work would be conducted to confirm the presence of

the specific migrating contaminants and to determin'
the extent of migration. The restoration or
containment of the hazardous waste disposal sites

would comprise Phase III of the Installation
Restoration Program.

B. Conclusions

1. In general, the DEW Line sites were well maintained,
with no serious problems. The greatest amount of
waste generated by each site consisted mostly of
scrap metal which is currently returned to Seattle
via sea barge (retrograde). Accidental fuel
spills have been a problem in the past, but this
is apparently under control. Current disposal
practices at DEW Line sites do not significantly
cause nor contribute to environmental problems.
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Evidence obtained through interviews with long=-time
key DEW Line employees indicate that small guan-
tities of hazardous wastes may have been disposed
of in the past. Disposal practices in the early
60's included dumping of waste onto the sea ice in
winter months.

An ongoing environmental clean~-up program undertaken
by FSI under Air Force directive has for the past

3 years resulted in the removal and proper disposal
of most wastes which were improperly dumped in the
past.

Where hazardous wastes are present in existing or
closed (and cleaned up) dumping sites, there is a
low potential for migration of pollutants beyond
the boundaries of the stations due to the following
reasons:

a. Soil permeability in the strata above the
permafrost is moderately low.

b. The land surface and top of the impermeable
permafrost layer is almost flat, providing
little hydraulic gradient to facilitate
lateral pollutant migration.

c. The permafrost layer occurs a few feet below
land surface and effectively prevents vertical
migration of pollutants.

d. The ground is completely frozen at least
8 months out of the year, further reducing
the likelihood of pollutant migration.



Pollution migration is most likely to occur (if at
all) during the brief summer months where contam-
inants may move downgradient above the permafrost
table and discharge into streams, ponds, or the
sea.

Table 4 provides a listing of the 44 sites identi-
fied during this investigation and their overall
rating scores (if rated). The following sites
were identified as areas having the highest
potential for contaminant migration warranting
additional study, arranged by DEW Line site:

BAR=-M

Sites No. 1, 4, and 9, past and current dump sites.

Site No. 8, contaminated drainage cut.

Site No. 3, waste petroleum disposal.

POW=-3

Site No. 13, old dump site.

POW-2

Site No. 16, 0ld dump site.

POW-1

Site No. 28, fuel storage area, observed contamination.

Sites No. 31 and 32, current and past dump sites.

LIzZ-2

Sites No. 40, 43, and 44, current and past dump sites.
- 4 -
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The following sites are not considered to pose a
significant hazard for migration of contaminants
and do not warrant additional study:

[ 1Y

Sites No. 2 and 12.

POW=2

Sites No. 17 and 20.

POW-1

Sites No. 25 and 29.

POW-M

Site No. 33.

LIZ-3

Sites No. 37, 38, and 39.

The following sites were reviewed and deemed to
have no potential for migration and were therefore
eliminated from further study and not included in
the site rating assessment.

BAR-M

Sites No. S5, 6, 7, 10, and 11.

POW-3

Sites No. 14 and 15.



POW=-2

Sites No. 18, 19, 21, 22, 23, and 24.
POW-1

Sites No. 26, 27, and 30.

Sites No. 34, 35, and 36.

Sites No. 41 and 42.

Recommendations

Although little direct evidence of hazardous contaminant
migration was found during the Records Search, it is
recommended that a very limited program (Phase II) be
implemented for puposes of verification. Some disposed
material was observed to have migrated offsite. Phase II
efforts should include surface-water sampling of shallow
ponds and streams near the various sites identified or,
where appropriate, scil samples should be collected and
analyzed. In addition, the ongoing environmental
clean-up should continue in order to remove any possible
sources of contamination. Additional study at each

site should be as follows:

BAR-M

o Soil sampling at Sites No. 1 and 4.

o] surface-water sampling at Sites No. 8 and 9.



POW=3

0 Surface-water
POW=-2
o) Surface~water

POW=-1

o] Surface-water
32.

LIZ2=-2

o Surface-water
44,

2 17

sampling at Site No. 13.

sampling at Site No. 16.

sampling at Sites No. 28, 31, and

sampling at Sites No. 40, 43, and

In the event that contaminants are detected from water/

soil samples collected during this effort, more extensive

field efforts may be necessary to quantify the extent
of migration. Details of the program outlined above,
including the exact location of sampling peints, should
be finalized as part of the Phase II program.
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I. INTRODUCTION

A. Background

The Air Force Engineering and Services Center (AFESC)
retained the engineering firm of CH2M HILL to assemble a
team of experts énd conduct a Records Search for the Alaska
DEW Line sites. The stations included in the Records Search
are BAR-M, POW-1, POW-2, POW-3, POW~M, LIZ-2, and LIZ-3.
The POW-3 site was not in operation at the time of the site
visit. This site was abandoned in 1971, but still is retained
by the Air Force (see Figure 1).

The Alaska DEW Line sites are somewhat unique in that a
civilian contractor does all operation and maintenance at
the station. The Air Force involvement consists of a contract
monitor for the sites, whose tour of duty lasts only one
year. The majority of people interviewed as part of the
Records search are employed by the civilian contractor.

The primary legislation governing the management and
disposal of solid waste is the Resource Conservation and
Recovery Act (RCRA) of 1976. Regulations and implementing
instructions for the Act are continuing to be developed by
EPA. Under RCRA Section 3012 (Public Law 96-482, October 21,
1981) each state is required to inventory all past and
present hazardous waste disposal sites. Section 6003 of
RCRA requires Federal agencies to assist EPA and make avail-
able all requested information on past disposal practices.
It is the intent of the Department of Defense (DOD) to
comply fully in these as well as other requirements of RCRA.
Simultaneous to the passage of RCRA, the DOD devised a

NOTE: All figures are located in a separate section immedi-
ately following the text.



oo

\

comprehensive Installation Restoration Program (IRP). The
purpose of the IRP is to identify, report, and correct
environmental deficiencies from past disposal practices that
could result in ground-water contamination and probable
migration of contaminants beyond DOD installation boundaries.
In response to RCRA and in anticipation of the Comprehensive
Environmental Response, Compensation, and Liability Act of
1980, the DOD issued Defense Environmental Quality Program
Policy Memorandum 80-6 (DEQPPM 80-6) on 24 June 1980 which
directed the implementation of the IRP program.

The Records Search comprises Phase I of the Department
of Defense (DOD) Installation Restoration Program and is
intended to review installation records to identify possible
hazardous waste contaminated sites. Phase I, the Records
Search phase, is the identification of potential problems.
Phase II is the quantification of the problem and determination
of corrective measures that may be reguired. The third
phase is to contain, correct, and/or mitigate identified
potential environmental hazards that may be the result of
contaminant migration from the installation.

B. Authority

The identification of hazardous waste disposal sites at
military installations was directed by Defense Environmental
Quality Program Policy Memorandum 80-6 (DEQPPM 80-6) dated
24 June 1980, and implemented by Air Force message dated
2 December 1980, as a positive action to ensure compliance
of military installations with the Resource Conservation and
Recovery Act (RCRA) and implementing regulations.

To conduct the Installation Restoration Program Records
Search for the Alaska DEW Line sites, the AFESC retained
CH2M HILL on May 15, 1981 under Contract No. F08637 80
G0010 0004.

I -2
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C. Purpose of the Records Search

]

The main purpose of the Records Search Program is to
identify the potential for contamination resulting from past
pPractices of disposal of hazardous and toxic wastes, and to
assess the possibility of contaminant migration beyond the
installation boundaries. Pertinent information gathered
inc ides the history of operations, the geological and
hydrogeological conditions which contribute to the migration
of contaminants off the installation, and the ecelogical
settings which indicate sensitive habitats or evidence of
environmental stress resulting from contaminants.

D. SCOE&

The Records Search consisted of a pre-performance
meeting, onsite visits, agency contacts, a review and analysis
of the information obtained, and preparation of this report.

The pre-performance meeting was held at the office of
FELEC Services, Inc. (FSI), Colorado Springs, Colorado, on
June 11 and 12, 1981. Attendees at this meeting included
representatives of AFESC, Tactical Air Command (TAC),
Strategic Air Command (SAC), FSI, Occupational and Environ-
mental Health Laboratory (OEHL), DEW System Office (DSO),
and CH2M EILL. The purpose of the pre-performance meeting
was to provide detailed project instructions for the Records
Search, to develop a project schedule, to provide clarifi-
cation and technical guidance by AFESC, and to define the
responsibilities of the base, the command, the contractor,
and AFESC participating in the Alaska DEW Line Records
Search.

The onsite station visits were conducted on July 29
through August 1, 1981. Each of the DEW Line Station visits
included an aerial tour, an orientation meeting with the
respective station supervisor, ground tours of the station,
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and interviews with key employees. The following individuals
comprised the CH2M HILL Records Search team:

1. Mr. Gary E. Eichler, Project Manager/Hydrogeologist
(M.S., Engineering Geclogy, 1974)

2. Mr. Brian E. Winchester, Ecologist
(B.S., Wildlife Ecology, 1973)

3. Mr. Gus Andress, Engineer
(M.S., Environmental Engineering, 1977)

4. Ms. Barbara Britt, Technician
(Pre-engineering)

Resumes of the key employees are included in Appendix B.

Various government and private agencies were contacted
for documents and information relevant to the Alaska DEW
Line Records Search effort. Appendix C lists the agencies
contacted during the Records Search.

The individuals from the Air Force and FSI who partici-
pated in the Alaska DEW Line Records Search included the
following:

1. Mr. Bob Worchester (FSI)
Environmental Coordinator

2. Capt. Ronald Descheneaux (TAC)
Command Representative

3. Bill Skinner (FSI)
Acting Area Manager--Alaska DEW Line

=
]
S



E. Methodeology

The methodology utilized in the Alaska DEW Line Records
Search is shown graphically on Figure 2. First, a review of
past and present industrial operations is conducted at the
stations. Information is obtained from available records
such as shop files and real property files, as well as
interviews with key employees from most operating areas of
the station.

The next step in the activity review process is to
determine the past management practices regarding the use,
storage, treatment, and disposal of hazardous materials from
the various operations at each DEW Line site. Included in
this part of the activities review is the identification of
all past landfill sites and burial sites; as well as any
other possible sources of contamination such as major PCB or
solvent spills, or fuel-saturated areas resulting from large
fuel spills or leaks.

An aerial overflight and a general ground tour of
identified sites are then made by the Records Search Team to
gather site-specific information including (1) evidence of
environmental stress, (2) the presence of nearby drainage
ditches or surface-water bodies, and (3) visual inspection
of these water bodies for any obvious signs of contamination
or leachate migration.

A decision is then made, based on all of the above
information, whether a potential exists for hazardous
material contamination in any of the identified sites. If
not, the site is deleted from further consideration. If
minor operations and maintenance deficiencies are noted
during the investigations, the condition is reported to
station supervisor. .
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For those sites where a potential for contamination is
identified, a determination of the potential for migration
of the contamination off the installation boundaries is made
by considering site-specific soil and permafrost conditions.
1f *here is little potential for contaminant migration, then
the site is deleted from further consideration. If the
potential for contaminant migration is considered significant,
then the site is evaluated and prioritized using the site
rating methodology described in Section IV. B "Disposal
Sites Identification and Evaluation."

The site rating indicates the relative potential for
contaminant migration at each site. For those sites showing
a higher potential, recommendations are made to quantify the
potential contaminant migration problem under Phase II of
the Installation Restoration Program. For those sites
showing a medium potential, a limited Phase Il program may
be recommended to confirm that a serious contaminant migration
problem does not exist. For those sites showing a lower
potential, no further follow-up Phase II work would be
recommended.
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II. STATION DESCRIPTIONS

A. Location

The Alaska DEW Line stations are located in a remote
and sparsely populated area at approximately 100-mile intervals
across the northern coast of Alaska. The easternmost site
is located on Barter Island near the Canadian border and the
westernmost site is located at Point Lay. Figure 1 shows
the location of each station. The following is a list of
the station names, locations, sizes, and number of personnel
assigned to each site.

Average No.
Number of Station

Station Geographical Name of Acres Personnel
LIZ=2 Point Lay 1,442 17
LIZ=-3 Wainwright 1,185 17
POW-M Point Barrow 268 19
POW-1 Lonely 2,830 17
FOW=2 Oliktok 2,325 17
POW=3 Bullen Point (Flaxman Island) 620 0
BAR=-M Barter Island 4,353 75

Four of the sites are located near native villages.
With the exception of Barrow, the villages have located near
the site by choice, the site being there first. Barrow is
the largest native Eskimo village in Alaska with a population
of approximately 800 people. Barrow is located approximately
4 miles east of POW-M. The village of Kaktouik is located
approximately 1 mile south of the main living area at BAR-M
and has a native population of approximately 70 people.
Wainwright is located approximately 5 miles northeast of
LIZ-3 and has a population of approximately 30. The native
village of Point Lay is located approxXimately 1 mile north
of LIZ-2 and has a population of approximately 40. POW-1,
POW-2, and POW-3 are completely isolated.



B. Organization and Mission

The Alaska DEW Line was the original experimental
section which went into operation in 1953; experience there
led to construction of the remaining 2,000 miles of the DEW
Line across the north coast of Canada. In 1957 it was
turned over to a civilian contractor for operation and
maintenance.

Today, the Alaska DEW Line is a U.S. Air Force contractor-
operated radar/communications network which is part of the
overall TAC/NORAD air defense mission. The DEW System office
is responsible for discharging all contract monitoring
responsibilities of the U.S. Air Force with the contractor
concerning the operation, maintenance, and support of the
Distant Early Warning (DEW) System. The DEW System office
must also ensure adeguate support of the contractor in all
areas by military agencies.

The whole DEW Line system for military, functional and
operational purposes is divided into six sectors. However,
the contracteor has been permitted to restructure the DEW
Line into four civilian geographical sections for adminis-
trative and logistic purposes. Civil Engineering management
is provided on the Alaska DEW Line segment from the DEW
System office, Colorado Springs, Colorado.

Each section name is derived from its geographical
location, e.g., BAR from Barter Island, POW from Point
Barrow, and LIZ from Cape Lisburne. Auxiliary sites are
designated by a number following the symbol of the next
westerly main station. The geographical locations listed
for the sites come from the U.S. Geological Survey Quad
Sheet on which they are located. The only discrepancy
occurs on POW-3, which is listed as Flaxman Island; the site
is actually located at Bullen Point rather than Flaxman
Island.
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The contractor is responsible for maintenance management
of real property facilities, which include the buildings,
roads, grounds, aircraft facilities, antenna structures,
utility plants, and systems of supply, generation, or
disposition of electricity, water, sewage, and refuse.

These responsibilities are carried out at each site through
the station supervisor and the area manager for the Alaska
DEW Line sites.

The Alaska DEW Line receives support from the U.S. Air
Force in this sector from two officers who function as
contract monitors for the sites LIZ-2 to BAR-M. The POW-M
site also receives support from the U.S. Navy on portions of
their operation and maintenance, as does POW-1, where Husky
0il (a private company) takes responsibility for all refuse
control.

The primary mission of the Distant Early Warning System
is to detect and report all airborne vehicles operating
- within the designated detection capabilities of the 31
surveillance radars (6 of which are located on the Alaska
DEW Line) regardless of direction and movement. Also, this
mission includes the operation and maintenance of the DCS
communications network, which is a part of the overall
TAC/NORAD air defense mission.

II - 3
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III. ENVIRONMENTAL SETTING

A. Meteorological Data

The Alaska DEW Line stations are located in the climatic
zone called the Arctic Region. This type of environment
consists of cold average temperatures with strong northern
winds blowing across the station locations. Although the
region is continuously wet in summer and dotted with lakes,
the amount of precipitation is low. Therefore, this region
is classified as a frozen desert.

Average minimum and maximum temperatures along the north
coast of Alaska are -25° and +44°F, respectively. Summer
minimum temperatures drop below freezing. Table 1 lists
temperature ranges at selected stations.

In the Arctic Region, wind chill temperature values are
more important to terrestrial biological systems than the
free air temperature. Strong winds coupled with cold winter
temperatures can cause the wind chill factor to reach below
-100°F.

Another factor in the long cold winters at the DEW Line
stations is loss of solar energy due to lack of sunlight.
For example, at Barrow the sun sets on November 18 and does
not rise again until January 24, with an elapsed time of
66 days. During this time only a short period of twilight
or indirect sunlight occurs. However, cloud cover and warm
winds generated in lower latitudes (westerlies) flowing
across the coast somewhat moderate the temperatures during
the winter. During the summer months at Barrow, the sun
rises May 10 and does not set until August 2, with an elapsed
time of 84 days. Even with the increased amount of sunlight,
very little of the energy reaches the surface because of the
extensive cloud cover that absorbs or reflects the light.

I11 - 1



31

Table 1
AVERAGE TEMPERATURES AT SELECTED DEW LINE STATIONS

Summer Winter
Average Average Average Average
Minimum Maximum Minimum Maximum Extremes
Stations (°F) (°F) (°F) (°F) (°F)

BAR-M, Barter Island 30 46 -20 -6 -59 to 75
POW-2, Oliktok® 30 47 ~24 -6 -49 to 75
POW-M, Barrow 29 44 -25 -6 -56 to 78
LIZ-3, Wainwright 30 49 ~26 -6 =56 to 80
L1Z-2, Point Lay 32 53 =27 -5 -85 to 78

aOnly limited data available, may not necessarily represent average

conditions.

NOTE: Period of record is from 1959 to 1974 except for Oliktok.

SOURCE: Alaska Regional Profiles, The University of Alaska,
Arctic Environmental and Data Center, 1975.

e
¥
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Average precipitation along the Alaska DEW Line is2 32
generally low, about 5 to 7 inches per year. Most of the
precipitation occurs as rain during the summer. The average
amounts of precipitation at selected stations are shown
below:

Station Amount of Precipitation
BAR-M, Barter Island 7" (includes 45" of snow)
POW-2, Oliktok 5" (includes 19" of snow)
POW-M, Barrow 5" (includes 29" of snow)
LIZ-3, Wainwright 6" (includes 12" of snow)
LI2-2, Point Lay 7" (includes 21" of snow)

Source: Alaska Regional Profiles, The University of Alaska,
Arctic Environmental and Data Center, 1975.
Note: Approximately 10 inches of snow egquals 1 inch of water.

B. Geology

The DEW Line radar installations are situated in the
Arctic Coastal Plain physiographic region. The major physio-
graphic features of the Arctic region are illustrated on
Figure 3.

The Coastal Plain is a smooth surface showing little
relief, sloping downward to the north from the foothills of
the Brooks Range. Due to the flat terrain and the continuous
occurrence of permafrost, marshes and lakes are abundant.
Permafrost refers to naturally occurring earth materials
whose temperature is below 32°F year round. The coastline
is characterized by low coastal banks with narrow gravel
beaches. Coastal erosion occurs as thermal undercutting of

IIT - 3
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the frozen bank and slumping into the sea. The Alaska DEW
Line sites are at elevations of approximately 5 to 80 feet
above msl.

The surficial soil that predominates at all the sites
is a poorly drained peat with a silty loam texture. Polygonal
surface patterns are abundant, and the permafrost table is
near the surface. Underlying the soil are Quaternary and
Recent unconsolidated sand, gravel, silt, and clay of the
Gubik Formation. Their thickness varies from a few feet to
150 feet, and the beds occur as lenses and mixtures of
sediment. The formation was deposited in a shallow, near-
shore shelf marine environment. Frequent sea level changes
alternately exposed and inundated the coastal plain depositing,
reworking, and mixing the sediments. The formation may
locally be modified by alluvial, eclian, lacustrine, and
frost processes.

At LI2~-2 the formation is more silty than at the other
DEW Line sites, and at LIZ-3 the unconsolidated sediments
have been eroded. away by the Kuk River to expose the under-
lying consolidated Cretaceous and Jurassic sandstones,
shales, and conglomerates. Figure 4 shows the general
geology at the surface throughout the Arctic region.

Tertiary, Cretaceous, and Jurassic sandstones, siltstones,
shales, and conglomerates underlie the unconsoclidated sediments
throughout the coastal plain. This strata is from 2,000 to
12,000 feet thick along the coastal margin and generally
thickens toward the foothills to the south. It is underlain
by more predominantly deep water sediments: limestone,
siltstone, shale, and sandstone. Below this strata are
metamorphics of the Devonian period and older, which comprise
the basement rock and are predominantly quartzite schists,
marble, and slate. Figure 5 is a north-south cross section
through Barrow (POW-M) showing the general configuration of
the geology to bedrock.

I1I - 4



C. Hydrology

The DEW Line sites are all located within a few thousand
feet of the Arctic Ocean. Surface drainage occurs as sheetflow
and shallow creek runoff from near the coast. Infiltration
also may occur to a limited extent down to the permafrost
table in the summer months.

Numerous rivers, originating in the Brooks Range and
the foothills, cross the coastal plain and empty into the
Arctic Ocean. The rivers west of the Colville River exhibit
drowned coastal features indicating subsidence of the coastal
plain, whereas the Colville and rivers east are building
deltas into the ocean, an emergence feature.

Thousands of lakes occur on the coastal plain and are
known as "thaw lakes." These are thermokarst features and
are formed where water collects in a ground surface depression.
The permafrost beneath the pool melts, and the lake starts
expanding as the melting continues at the lake margins.
When the lake intersects lower ground and drains, the area
becomes a marsh and may refreeze. These lakes are generally
less than 10 feet deep and remain frozen 9 months of the
year.

The water supplies for each of the sites are from
nearby freshwater lakes. Of all the sites, POW=-M is the
most susceptible to water quality deterioration from salt-
water spray or flooding. Due to the low elevations of
LIZ~-2, POW-M, and POW-2, these installations are moderately
susceptible to coastal flooding.

Runoff at the sites follows natural depressions, improved

ditches, and alsc occurs as sheetflow. Figures 6 through 13
show the general drainage patterns at each site.
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3 The presence of permafrost throughout the region limits

the development of ground water to virtually nil. The top
of the permafrost table occurs near the surface to a depth
of approximately 20 feet, and the ground is permanently
frozen to depths in excess of 1,300 feet near the coast.
Figure 14 illustrates the extent of permafrost within the
region and the recorded depth of the bottom of frost at

selected sites.

Permafrost and frost action are responsible for many of
the features in the ccastal plain. Pingos and frost mounds
are rounded hills of various size formed when thaw lakes
drain, leaving marshy ground. When permafrost encroaches,
the expansion of the water as it freezes pushes the center
of the area upward, forming an ice core hill.

Polygonal or patterned ground occurs when the ground
contracts and cracks during the winter. Snow and water
accumulate in the cracks and during the following winter
expand and force material vertically. In marshy areas, the
ridges continue to grow in height. 1In well drained areas,
the cracks form natural drainage channels and subside relative
to the center of the polygon. Thaw lakes often form in the
depressed center of a polygon in poorly drained areas.

The only ground water that is potentially developable
occurs within the thaw bowl present under larger lakes,
streams, and rivers. Some wells have been constructed in
the thaw areas near stream channels and lakes, but long-term
effectiveness of these wells is unknown.

Due to the occurrence of permafrost at all the sites,
any water or contaminant placed on the ground or in the soil
will not infiltrate deeper than the seasonally active layer
of the frost. There it may be frozen and remain in place or
(during the summer seasons) may move downgradient and discharge
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into streams, ponds, or the ocean. The estimated permeability
of this upper material is from 0.1 to 0.0001 cm/sec (0.2 to
0.0002 ft/min). The wide range is due to the high variability
of grain size and mixture. This permeability ranges from
moderately high to moderately low.

D. Environmentally Sensitive Conditions

The natural habitat at all of the DEW Line sites may be
characterized as either wet or moist tundra. Both of these
habitats support low growths of herbaceous and woody species
such as cottongrass (Eriophorum spp.), sedges (Carex spp.),
rushes (Juncus and Luzula spp.), saxifrages (Saxifraga
Spp.), cloudberry (Rubus chamaemorus), dwarf willows (Salix
spp.), and various mosses and lichens. Although these
habitats are relatively intolerant to physical disturbance,
their extensive distribution around all of the DEW Line
installations makes such disturbance less significant.
Spills of fuel o0il or other petrochemical products on tundra
is detrimental, though tundra vegetation is generally able
to recover with time; no long-term adverse effects were
noted during site visits.

Small lakes and shallow wetlands occur in the vicinity
of all of the installations, and these should be considered
environmentally sensitive to chemical or other hazardous
substances. Such systems are affected to a much greater
degree than surrounding terrestrial tundra habitats, and
adverse effects are also typically much longer-lived.

Although any potential local effect of contaminant
release to the Arctic Ocean (or its tributaries) is partially
mitigated by dilution processes, significant contamination
may nevertheless result in accumulation of hazardous sub-
stances up the food chain. Consequently, the Arctic Ocean
and all adjoining tributaries and other waters are considered
environmentally sensitive habitats.
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Three species listed as endangered by the U.S. Fish and
Wildlife Service occur in Alaska: the peregrine falcon
{(Falco peregrinus), Aleutian Canada goose (Branta canadensis
leucopareia), and eskimo curlew (Numenius borealis). Of
these, only the peregrine falcon is likely to occur in the
vicinity of DEW Line installations. It should be noted that
species such as the bald eagle, gray wolf, and grizzly bear
de not have endangered/threatened status in Alaska.
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IV. FINDINGS

A. Activity Review

Major activities common to all DEW Line stations which
generate significant industrial wastes are operation of the
EWS and communication systems, power generation, and inter-
mediate level maintenance (including maintenance and operation
of vehicles). In the past the general procedure for all
solid and liquid waste disposal was to transport it to the
landfill, or in some cases to dispose of materials in shoreline
ravines or out on the sea ice (so that it sank when the ice
melted). The procedure now used is to package or redrum all
solid or liquid chemical wastes inappropriate for incineration
and to ship them out via sea lift to Seattle, annually.
Some open burning still occurs (permitted by the State of
Alaska on the DEW Line to burn up to 100 gallons of waste
fuel/oil at a time) in station landfills. aAll sites have
incinerators; however, the BAR-M incinerator is not large
enough to handle site and village of Kaktovik waste. Therefore,
some burning is still done at the dump site. Other sites
which have adequate incineration facilities include LIZ-2,
LIZ-3, POW-1l, and POW-2.

Operation of the EWS periodically generates waste
electrical or communications hardware in the form of telephone
units, teletype cabinets, radio transmitters, radar com-
ponents, Klystron tubes, mercury and low-level radicactive
tubes, and lead storage batteries. Most of this material is
now retrograded meaning to return to Seattle by way of barge
annually. Solvents used in servicing and cleaning equipment
include 1-1-1 trichlorethane, dichlorethane, methyl ethyl
ketone, trichlorethylene, and acetone. waste solvents are
now drummed and shipped out for proper disposal. In the
past they were likely disposed of in the dump site.
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Tropospheric Scatter Communication facilities and other
portions of the EWS contain a variety of transformers,
capacitors, and rectifiers. Many of these are nitrogen
filled, but some contain dielectric fluid. 1In some cases
the dielectric fluid is known to contain PCBs, but in other
cases it was not clear from records or interviews whether
PCBs are present. Although there is no documentation of any

PCB transformers, capacitors, or rectifiers going to landfills

at the various sites, it is likely that some d4id in the
past. It is known that transformers have been replaced at
PCOw=1 and LIZ2-2 in the past.

Heat exchange systems are periodically flushed with
sulfamic acid to control scaling/corrosion. The fluid is
then neutralized with sodium bicarbonate prior to discharge
to the tundra. The resultant discharge should pose no
serious environmental problem.

Wastes associated with power generation include waste
(or spilled) fuels and oils, solvents, thinners, degreasers,
possibly some capacitors or transformers, and deteriorated
asbestos insulation. Interviews indicated that fuel oil
spills have occurred at POW-M, POW-1, POW-2, and LI1Z-3. Two
spills occurred at POW-M; in 1973 a minor spill resulted
from the movement of an improperly secured rubber fuel
bladder, and a larger spill (date and amount unspecified)
occurred in the vicinity of the hangar. POW-1 had a minor
break in a fuel line in 1978, resulting in a spill of
unspecified magnitude. In 1978, POW-2 also had a corosion-
induced break in a fuel line, spilling roughly 300 gallons
into a small tundra pond. The largest spills occurred at
LI2-3, when on two separate occasions roughly 10,000 gallons
of fuel oil were spilled under the power house. A minor oil
spill (5 gallons) also occurred at LIZ-2 with some resultant
contamination of the adjoining lagoon. No direct evidence
was observed from these spills during site visits except
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where fuel/oil was currently being placed. Fuel filters are
presently disposed of by incineration. Power house engines
are generally given oil changes every 1,000 hours; waste
oils are either burned or retrograded.

Once again, many of the capacitors and transformers in
the power houses are nitrogen filled, but the presence or
concentrations of PCBs in those containing dielectric fluid
are not known. Breaker switches containing dielectric fluid
are also present. BAR-M currently has some capacitors and
transformers with small leaks. Deteriorated asbestos
insulation is disposed of in landfills.

Although depot level maintenance activities have been
curtailed (being concentrated at BAR-M) at many of the
sites, some functions still continue, as does vehicle
maintenance. Many of the solvents already listed have been
utilized (including also carbon tetrachloride) but l=-1-1
trichlorethane is now probably the most commonly used (based
on examinations of stock supply). Waste solvents are drummed
and retrograded. Paint thinners are also used in equipment
maintenance, as is some lead-based paint.

In many of the DEW Line stations, private contractors
or other non-military/non-FSI personnel have stored private
fuel supplies adjacent to hangar or runway facilities.

These are generally not used by pilots after one year and
thus in a sense have been abandoned. 0il barrels leaking
onto the tundra were noted at POW-1 and POW-2. Table 2
lists possible materials which could be in dump sites at any
of the stations. Records of use, time of use and quantities
were unavailable.
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Table 2
LIST OF POSSIBLE MATERIAL IN DISPOSAL SITES
ON ALASKA DEW LINE

Waste oils

Transmission fluids

PCB transformers/capacitors

l-l1-1 Trichloroethane

Trichlorocethylene

Asbestos

014 PBX telephone egquipment

Sewage

Mercury vapor rectifier tubes

Lead base paints

Paint thinners

Radioactive tubes

Batteries

Scrap metal

Chlorinate hydrocarbons

Radar components

Calgon corrosion inhibitor

55 gallon drums (empty)

Lye

Lime

Corrosives

Antifreeze

Paper

wood

Plastics

AVGAS

Valvolium (sclvent)

Sulfamic acid

Dynamite

Cathcde ray tube screens

RF interference filters (filters containing small amounts
of PCBs)

Filtron tubes

Generators

Oscillators

Scopes

Meters

Vehicles

Trash

Copper wire

Rubber (fuel or water bladders)

Tin cans

Bottles

SOURCE: Interviewees.
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B. Disposal Sites Identification and Evaluation

Interviews with past and present key employees of both
the Air Force and FSI resulted in the identification of
44 sites along the Alaska DEW Line which were reviewed
during this study. The sites included 14 current or former
landfills, and 9 spills or other possible contaminated area
sites. Also identified from interviews and site inspection
were 21 sites where chemical and petroleum were stored and
might have a potential for migration.

These sites, illustrated on Figures 15 through 22, were
reviewed and those which had a potential for migration were
evaluated using a rating system for prioritized ranking of
the hazard potential of waste disposal facilities developed
by JRB Associates, Inc., of McLean, Virginia, for the U.S.
Environmental Protection Agency. This system was modified
by CH2M HILL and Engineering Science for specific application
to the Air Force Installation Restoration Program.

The JREB system consists of 31 rating factors divided
into 4 categories, receptors, pathways, waste characteristics,
and waste management practices, which are used to evaluate
the principal targets of contamination, the mechanisms for
migration, the hazards posed by the contaminants, and the
facilities design and operation, respectively. Relative
scores from each category are combined to give an overall
score using appropriate weighting factors. A more detailed
description of this hazard evaluation methodology is included
in Appendix E.

The following is a brief description of each site
identified during the Records Search and site visit along
the Alaska DEW Line. Copies ¢of the rating forms completed
for each site which was rated are included in Appendix F. A
summary of the results of the site assessment, using the
modified rating system, is given on Table 3.
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Table 3 a
SUMMARY OF RESULTS OF SITE ASSESSMENTS
Subscores (%) of Maximum Possible Score in Each Category *::
b Waste Waste Management

Site Receptors Pathways Characteristics Practices Average Score
No. Site Description 0.22 0.30 0.24 0.24 {Weighted Average)
BAR-M

1 01d Dump Site 29 49 50 51 as

2 Sewage Lagoon 29 3 40 a5 34

3 Waste Petroleum Disposal 29 54 50 41 44

4 Current Dump Site 29 54 50 51 47

8 Drainage Cut Contamination 25 57 50 7 36

9 0ld Dump Site--N.W. 29 31 50 51 40

12 0ld Dump Site near Air Strip 40 31 50 48 39
POW-3

13 01d Dump Site--East 29 46 50 57 45
POW-2

16 0ld Dump Site--N.W. 26 46 50 57 45

17 Current Dump Site 26 46 40 40 39

20 Fuel 0il Spill 22 26 50 7 26
POW-1

25 Sewage Disposal Area 29 29 30 26 28

28 POL Storage Area 29 61 50 26 43

29 Diesel Fuel Spill 29 44 50 19 36

31 0ld Dump Site 29 46 50 57 46

32 Husky Dump Site 29 46 50 51 44
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Subscores (%) of Maximum Possible Score in Each Category'

b Waste Waste Management
Site Receptors Pathways Characteristics Practices Average Score
No. Site Description 0.22 0.30 0.24 0.24 {(Weighted Average)
POW-M
33 Diesel Fuel Storage 16 29 50 26 30
LIZ-3
37 Fuel Spills Power House 25 38 50 16 33
38 Current Dump Site 22 26 50 34 33
39 0ld Dump Site--South 26 29 50 41 36
LIZ-2 .
40 Current Dump Site 26 52 50 56 48
43 0ld Dump Site--North 32 40 50 57 45
44 Suspected Dump Site 32 40 50 57 45

%Basis of rating system developed by JRB Associates, Inc., of McLean, Virginia, and modified by CH2M HILL
and Engineering-Science for application to Air Force Installation Restoration Program Records Search.
Sites 5, 6, 7, 10, 11, 14, 15, 18, 19, 21, 22, 23, 24, 26, 27, 30, 34, 35, 36, 41, and 42 were eliminated
from further study and therefore not rated.

Figures 15 through 22 illustrate site locations.
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1. Landfills/Dump Sites

The landfills/dump sites identified at the Alaska
DEW Line sites include initial construction type dump sites
and current active dump sites, some of which are used by
nearby native villages. Some of the older sites have been
cleaned up as a result of an ongoing environmental clean-up
project.

In most cases, the current dump sites are less than
1l acre in size. The exception is the dump site at BAR-M
which is also used by the native village of Kaktovik. The
dump sites are operated by digging into the tundra to the
permafrost (2 to 3 feet) and disposing of waste in the
trench. The waste is either burned and covered or covered
with excavated materials or gravel brought in from some
other part of the site. The exception is LIZ-2 whose dump
site is located behind the site hangar at the edge of a
cliff bordering Kasegaluk Lagoon.

The 14 sites that were identified and the approximate
dates that these sites were in operation are summarized on

Figure 23. Site descriptions are as follows:

BAR-M--Figqures 15 and 16

(o} Site No. 1, located north of the fuel storage
area at BAR-M between the sewage pond and the
Beaufort Sea, is where the o0ld dump site was
used from 1956 to 1978. This site received
all wastes generated at BAR-M and the village
of Kaktovik located adjacent to the site.
The site received domestic garbage, human and
animal waste, waste POL products, scrap
metal, batteries, drums, vehicles, electronic
equipment, food waste, trash, and all other
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waste generated by the site or the village.
Disposal at this site included dumping directly
into the Beaufort Sea. This site was approxi-
mately 2 acres in size and was included in an
environmental clean-up project where most of
the materials dumped at this site were removed
(see photos in Appendix A).

Site No. 4 is the location of the current
dump site used by both BAR-M and the village
of Kaktovik. This site has been in cperation
since June, 1978 and is approximately 2 acres
in size. Disposal at the site by BAR-M
personnel is controlled and is in compliance
with DEW Line Instruction 825.620 dated

May 11, 1979. Bowever, the disposal of
materials by the village is uncontrolled (see
photos in Appendix A).

Site No. 9 is located approximately 1.7 miles
west of the current dump site (Site No. 4).

The site was used briefly by BAR-M for disposal
of crushed drums and steel from a burned
building. This site was less than 1 acre in
size and was cleaned up in 1979 when approxi-
mately 15 tons of scrap metal was removed.

Site No. 12 is an old dump site, probably
used during construction (1953-1956) and for
some short period thereafter. This site
received construction debris, old vehicles,
drums, and all other wastes generated during
this period. Dumping occurred out into the
sea, especially during winter months. This
site was approximately 2 acres in size and
was cleaned up in 1979-80.
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POW=-3~~Figqure 17

(o] Site No. 13 is a dump site used from 1956
until 1971, when the station was deactivated
(see photos in Appendix A). The site is less
than 1 acre in size.

POW-2~~-Figure 18

o Site No. 16 is an o0ld dump site which received
all waste generated by the site from 1956 to
approximately 1978. It was cleaned up in
1978, 1979, and 1980. The site was less than
1 acre in size.

o Site No. 17 is a current dump site, modified
from an old dump site in 1%80. The site is

less than 1 acre in size.

POW-1--Figure 19

o Site No. 31 is an old dump site used prior to
approximately 1976. After 1976, site waste
disposal was handled by Husky 0il Co. (see
photos in Appendix A). This site is less
than 1 acre in size.

o Site No. 32 is a current dump site maintained
and operated by Husky 0il Co. It is located
approximately 1 mile southwest of the site,
on Air Force property, and has been in use
since 1976. This site is less than 1 acre
in size.



POW=M=-Fiqure 20

o] Naval Arctic Research Lab (NARL) handles
waste disposal for the site. Disposal is at
Barrow Municipal Dump which is located
approximately 2 miles from the site also used
by native villagers.

LIZ=-3--Figure 21

o Site No. 38 is a current dump site. It has
been in use since 1974.

o Site No. 39 is an old dump site located
approximately 2 miles south of site. It was

closed in 1974 and cleaned up in 1979-80.

LiZ2-2--Figure 22

o Site No. 40 is a current dump site and has
been used since 1978.

o) Site No. 43 is an old dump site and has been
used from 1956 to 1978. It was cleaned up in
1579=80.

o Site No. 44 is an old dump site used by

villagers and the site from 1956 to 1980.
It was cleaned up in 1979-80.

Spills and Other Possible Contaminated Areas

Nine areas where spills, primarily fuel and other
possible contamination, occurred were identified:

Iv - 11



BAR-M~-~Figure 15 and 16

o Site No. 2 is a sewage lagoon which receives
domestic wastewater from the site. The
lagoon is excavated to the permafrost at a
depth of approximately 4 feet and bermed.
The berm and bottom are essentially
impermeable; therefore, the lagoon operates
by evaporation.

o Site No. 3 is a small, circular pond approxi-
mately 20 feet in diameter and 2 to 3 feet
deep. This pond is saturated with diesel
fuel and waste oil products and appears to be
a disposal site for these products.

o Site No. 8 is an area where the site (power
house) discharges washwater to a natural
drainage cut flowing to the sea. There
appears to be contaminated ligquid, possibly
antifreeze, discharged to the drainage cut
which eventually goes to the sea.

POW-2--Fiqure 18

o Site No. 20 is the site of a 300=-gallon
diesel fuel o0il spill which occurred in
September, 1978. There was little or no
recovery.

POW=1=-=Figure 19

o Site No. 25 is a domestic sewage disposal
area.
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o Site No. 28 is a petroleum storage area.
Fuel/oil was observed to be collecting in an
adjacent pond.

o] Site No. 29 is where the fuel line ruptured
and approximately 25,000 gallons of diesel
spilled onto the ground in 1978 (see photos
in Appendix A). There was no recovery.

POW=-M=-=Figqure 20

o Site Neo. 33 is an undiked diesel fuel tank
and was the site of a minor fuel spill
(approximately 300 gallons) in approximately
1974.

LIZ-3~-~Figqure 21 -

o Site No. 37 is where two 10,000-gallon fuel
spills occurred under the power house module,
one in the early 1970's, the other in 1976
(see photos in Appendix A). Approximately
4,000 gallons from the second spill was
recovered and used.

Other Sites Reviewed but Not Rated as
Hazardous Waste Sites

Twenty-one sites, primarily storage areas, were
reviewed during onsite visits and were not rated:

BAR-M-~Fiqures 15 and 16

o Site No. 5 is the location of several large
PCB-filled transformers which are in use at
the Tropospheric Scatter Communication building.
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Site No. 6 is a fuel storage tank with no
containment berm.

Site No. 7 is a storage area for materials
scheduled for retrograde by sea lift.

Site No. 10 is a tanf'farm/fuel storage area
containing diesel fuel Arctic. Adjacent to
the diked enclosure around the tank farm,
there is a overflow lagoon which is inadequate
to contain fuel from one or more tanks.

Site No. 11 is an unbermed diesel fuel tank.

POW=3-~Figqure 17

Site No. 14 is a deactivated drum storage
area used to stockpile such fluids as anti-
freeze, solvents, and lube oil.

Site No. 15 is a deactivated undiked fuel
storage area.

POW-2--Fiqure 18

o

Site No. 18 is a dock storage area.

Site No. 19 is a petroleum products storage
area.

Site No. 21 is a drum storage area containing
such fluids as antifreeze, solvents, and lube

oil soap.

Site No. 22 is a diesel fuel storage area.
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POW=l1l-=Figqure 19
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o) Site No. 23 is a gasoline storage and material

storage area.

o) Site No. 24 is a diesel fuel storage area.

o Site No. 26 is a drum storage area (see
photos in Appendix A).

o Site No. 27 is diesel fuel beach storage

tanks.

0 Site No. 30
area.

L1Z-3-=-Figure 21

o Site No. 34

(o} Site No. 35

o Site No. 36

L12-2--Figqure 22

o} Site No. 41

o Site No. 42
area.

is

is

is

is

is

is

a vehicle and equipment storage

a diesel fuel storage area.

11}

drum storage area.

a gasoline storage area.

a gasoline/fuel storage area.

a diesel fuel and drum storage
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CONCLUSIONS

In general, the DEW Line sites were well maintained,

with no serious problems. The greatest amount of waste
generated by each site consisted mostly of scrap metal,
which is currently retrograded back to Seattle. Accidental
fuel spills have been a problem in the past but this is
apparently under control. Current disposal practices

at DEW Line sites would not cause nor contribute to
significant environmental problems.

Evidence obtained through interviews with long-time key
DEW Line employees indicates that small quantities of
hazardous wastes may have been disposed of in the past.
Disposal practices in the early 1960's included dumping
of waste onto the sea ice in winter months.

An ongoing environmental clean-up program undertaken by
FSI under Air Force directive has for the past 3 years
resulted in the removal and proper disposal of most
wastes which were improperly dumped in the past.

Where hazardous wastes are present in existing or
closed (and cleaned-up) dumping sites, there is a low
potential for migration of pollutants beyond the
boundaries of the stations for the following reasons:

1. Soil permeability in the strata above the permafrost
is moderately low.

2. The land surface and top of the impermeable perma-
frost layer is almost flat, providing little hydraulic
gradient to facilitate lateral pollutant migration.
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3. The permafrost layer occurs a few feet below land
surface and effectively prevents vertical migration
of pollutants.

4. The ground is completely frozen at least 8 months
out of the year, further reducing the liklihood of
pollutant migration.

Pollutant migration is most likely to occur (if at all)
during the brief summer months where contaminants may

move downgradient above the permafrost table and discharge
into streams, ponds, or the sea.

Table 4 lists the 23 sites identified and rated during
this investigation and their overall rating scores.

The following sites were identified as areas having the
highest potential for contaminant migration, warranting
additional study, arranged by DEW Line site:

BAR-M

1. Sites No. 1, 4, and 9, past and current dump
sites, due primarily to:

o Proximity to Beaufort Sea

o Suspected small quantities of hazardous waste
2. Site No. 8, contaminated drainage cut, due primarily

to:

o] Proximity and discharge to Beaufort Sea

o} Suspected small cquantities of hazardous waste



Table 4
PRIORITY LISTING OF RATED SITES

Site Overall
No. Site Description Score
SITES WARRANTING LIMITED ADDITIONAL STUDY
BAR-M
4 Current Dump Site 47
1 01d Dump Site 45
3 Waste Petroleum Disposal 44
9 0ld Dump Site, N.W. 40
8 Drainage Cut Contamination 36
POW-3
13 01d Dump Site--East 45
POW-2
16 0ld Dump Site--NW 45
POW~1
31 0ld Dump Site 46
32 Husky 0il Dump Site 44
28 POL Storage Area 43
LIZ-2
40 Current Dump Site 48
43 0ld Dump Site--North 45
44 Suspected Dump Site 45

cn
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Site Overall
No. Site Description Score

SITES NOT WARRANTING ADDITIONAL STUDY

BAR-M
2 Sewage Lagoon 34
12 0ld Dump Site Near Air Strip 39
POW=-2
17 Current Dump Site 39
20 Fuel 0il Spill 26
POW-1
29 Diesel Fuel Spill 36
25 Sewage Disposal Area 28
POW-M
33 Diesel Fuel Storage 30
LI1z-3
38 0ld Dump Site--South 36
38 Current Dump Site 33
37 Fuel Spills--Power House 33

NOTE: Sites 5, 6, 7, 10, 11, 14, 15, 18, 19, 21, 22, 23, 24, 26, 27,
30, 34, 35, 36, 41, and 42 were eliminated from further study
and not rated.
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3. Site No. 3, waste petroleum disposal, due primarily
to:
o Proximity to Beaufort Sea
o Observed contamination

POW=3

1. Site No. 13, old Qump site, East, due primarily
to:

o Proximity to Mikkelsen Bay

o Suspected small quantities of hazardous waste

POW=2

1. Site No. 16, old dump site, N.W., due primarily

to:

o Proximity to the Beaufort Sea

o Suspected small quantities of hazardous waste
POW=1

1. Sites No. 31 and 32, current and past dump sites,
due primarily to:

0 Proximity to the Beaufort Sea

o Suspected small quantities of hazardous waste
2. Site No. 28, current POL storage area, due primarily

to:



o Observed contamination

(o} Proximity to surface water

LIZ=-2

1. Site No. 40, current dump site, due primarily to:

o Direct disposal into Kasegaluk Lagoon

e} suspected small quantities of hazardous waste

2. sites No. 43 and 44, old dump sites, due primarily

to:

o Proximity to populated area (nearby village)
o Proximity to Kasegaluk Lagoon

o) Suspected small quantities of hazardous waste

The following sites are not considered to pose a
significant hazard for migration of contaminants and do
not warrant additional study:

BAR=-M

Sites No. 2 and 12.

POW=-2

Sites No. 17 and 20.

POW-1

Sites No. 25 and 2%.



POW=M

Site No. 33.

LIZ-3

Sites No. 37, 38, and 39.

The following sites were reviewed and deemed to have no
potential for migration and were therefore eliminated
from further study and not included in the site rating
assessnment.

BAR~M

Sites No. 5, 6, 7, 10, and 11.

POW=-3

Sites No. 14 and 15.

POW=2

Sites No. 18, 19, 21, 22, 23, and 24.

POW=-1

Sites No. 26, 27, and 30.

Sites No. 34, 35, and 36.

Sites No. 41 and 42.
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VI. RECOMMENDATIONS 2 83

Little direct evidence of hazardous contaminant migration
was found during the Records Search, it is recommended that
a very limited program (Phase II) be implemented for purposes
of verification. Some disposed material was observed to
have migrated offsite. Phase II efforts should include
surface-water sampling of shallow ponds and streams near the
various sites identified or where appropriate soil samples
should be collected and analyzed. 1In addition, the ongoing
environmental clean-up should continue in order to remove
any possible sources-of contamination. Additional study at
each site should be as follows:

BAR-M

o Site No. 1, old dump site--Collect soil samples at
2-foot intervals from land surface to the permafrost
at a point 20 feet north of the north edge of the
dump site. Analyze soil samples for heavy metals,
PCBs, phenols, volatile organic compounds, and pH.

o Site No. 3, waste petroleum disposal--collect water
sample and analyze for oils and greases and volatile
organic compounds.

o Site No. 4, current dump site--Similar to Site
No. 1 above.

Note: Heavy metals analyses should include total chromium,
hexavalent chromium, cadmium, lead, mercury, selenium,
and silver.
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o] Site No. 8, drainage cut contamination--Collect a
water sample from this drainage ditch. Analyze
sample for heavy metals, pH, oil and grease, PCBs,
phenols, solvents, volatile organic compounds and
specific conductance.

o Site No. 9, ©ld dump site, N.W.=-=-Collect water
sample from downstream side of disposal area in
drainage ditch. Analyze sample for heavy metals,
PCBs, volatile organic compounds, pH, and specific
conductance.

POW=-3

o] Site No. 13, old dump site, East--Collect surface-
water sample from nearby pond. Analyze sample for
heavy metals, PCBs, phenols, pH, volatile organic
compounds, and specific conductance.

POW=2

) Site No. 16, old dump site, N.W.--Collect water
sample from downstream side of dump site. Analyze
sample for heavy metals, phenols, pH, volatile
organic compounds, and specific conductance.

POW-1

o Site No. 28, POL storage area--Collect water
sample from small pond area adjacent to storage
area. Analyze sample for oils and grease and TCE.

o Site No. 31, o0ld dump site--Collect water sample
from nearby saltwater pond adjacent to site of old
dump. Analyze sample for heavy metals, PCBs,
phenols, pH, and volatile organic¢ compounds.

VI - 2
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o} Site No. 32, Husky 0il dump site--Collect water
sample from the pond area adjacent to the dump
site. Analyze sample for heavy metals, PCBs,
phenols, pH, volatile organic compounds, and
specific conductance.

LIZ-2

0 Site No. 40, current dump site--Collect water
sample from Kasegaluk Lagoon adjacent to the dump
site. Analyze sample for heavy metals, phenols,
PH, and volatile organic compounds.

o Sites No. 43 and 44, both o0ld dump sites adjacent
to the same small pond--Collect water sample from
pond. Analyze sample for heavy metals, phenols,
PH, and volatile organic compounds.

In the event that contaminants are detected from water/
soil samples collected during this effort, more extensive
field efforts may be necessary to gquantify the extent of
migration. Details of the program outlined above, including
the exact location of sampling points, should be finalized
as part of the Phase 1I program.

VIl - 3
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LI1Z-3 —
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No 43 Oid Dump Site

LiZ-2 -4 No 39—OCId Dump Site

No 40—Current Dump Site

FIGURE 23. Historical summary of landfill activities on the Alaskan DEWLine
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B CARY E. EICHLER
Hydrogeologist

Education

M.S., Engineering Geology, University of Florida, 1974
B.S , Construction and Geology, Utica College of Syracuse
Untversity, 1972

Experience

Mr. Eichier has been responsible for ground-water projects
for both water supply and effluent disposal. Studies have
included site selection, well design, construction services,
monitoring and testing programs, determination of aquifer
characteristics, and well field design. Examples of projects
on which Mr. Eichier has worked include

®  Palm Coast, Florida. Conducted a test well program
to determine available ground-water resources of a
250,000-person coastal development.

s Live Oak, Florida. Determination of geologic condi-
tions at a pond failure site; identification of failure
causes and recommendation for redesign of the facility
compatible with site geology.

®  Quaker Oats Company. Belle Clade, Florida. Test
pumping and water quality sampling for an injection
well facility; provided operational design criteria
for the disposal system and determined aquifer
characteristics.

8 St. Augustine, Florida. Prepared a program of
exploration and testing to locate a future supply of
water: determined hydrogeologic conditions, located
potential well sites, and initiated a test program

Prior to joining CH2M HILL in 1976, Mr. Eichler was an
engineering geologist with Environmental Science and
Engineering, Inc., of Gainesville, Florida. Responsibilities
there included project management, soils investigations,
siting studies, ground-water and surface-water reports,
and federal and state environmental impact studies He

has professional capabilities in the following areas.

® Hydrogeology. Water supply well location, aquifer
testing, well field layout, injection well testing and
monitoring program design, and well construction
inspection.

B Water resources inventory. Potentiometric mapping,
water yield, and availability determinations.
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B Site investigations. Determination of subsurface
conditions, primarily in soil media. Determination
of stratigraphic correlation and associated physical
properties for engineering design.

® Environmental permitting. Federal, state, regional,
and local permit studies associated with industrial
and mining projects.

® Clay mineralogy. Clay mineral reactions primarily
associated with lime stabilization for highways and
other engineering projects. Participated in a
Brazilian highway project and developed laboratory
analysis for lime-soil reactions.

® Engineering geology. Geologic exploration, soil
property determinations for engineering design,
and water and earth materials interactions associated
with construction,

® GCeophysics. Well logging and interpretation.

Mr. Eichler directed the laboratory analysis of tropical

soils to determine engineering properties and reaction
potential with lime additives for a Brazilian highway project.
He also assisted in the preparation and presentation of a
seminar on lime stabilization sponsored by the National

Lime Association.

Membership in Organizations

American Water Resources Association
Association of Engineering Geologists
Geological Society of America
Southeastern Geological Society

Publications
Engineering Properties and Lime Stabilization of Tropically

Weathered Soils. M.S. thesis, Department of Ceology,
University of Florida., August 1974,
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B BRIAN H. WINCHESTER
Ecoiogist

Education
B.S., Wildlife Ecology, University of Florida, 1973
Experience

Mr. Winchester’s responsibilities at CH2M_HILL include project manage-
ment, design and implementation of field sampling programs, data analysis
and interpretation, impact assessment'and prediction, environmental
planning for impact mitigation, report preparation and review, and
technical consulting at client-agency hearings. He has applied his
expertise to numerous Environmental Impact Statements (EIS's),
Developments of Regional Impact (DRI!), and industry, power piant,
and 208 studies.

®  Trident Submarine Base E1S—Managed terrestrial and wetiand biology
subproject. Designed and directed guarterly fieid sampling and
analyses for coastal sites in Rhode Isiand, Virginia, South Carolina,
Georgia, and Florida. Prepared terrestrial and wetland portions
of draft and final EIS.

B Gulf Intracoasal Water&ay EiS=Conducted flora/fauna assessment
of biota along the 300-mile Intracoastal Waterway in coastal Louisiana.
Assessed impacts of maintenance dredging.

s (California Lake Watershed EiS—Inventoried and mapped biotic
communities for 2 9-square-mile watershed in Dixie County, Florida.
Assessed impacts of flood control channelization of major
watercourses.

®  Phosphate Industry DRI's—Managed or assisted in preparing five
phosphate mine DRI’s in central Fiorida. Helped develop mining
and reclamation plans and provided technical input at client/agency
hearings. Alsc provided biological baseline and impact assessment
data for beneficiation plant sitings.

®  Residential Development DRI’s—Conducted biotic community inventorie
delineated wetlands, and prepared DR!’s for three proposed residential
developments in central and southern Fiorida.

®  Wetlands Studies—Developed cost-effective, time-effective methodology
for estimating the ecological value of freshwater wetiands and
applied the technique to over 800 wetlands in central peninsular
Florida. Assessed potential dredge and fill impacts on numerous
wetlands.

®  Transportation/Corridor Studies—Evaluated biological impacts
associated with aiternative routings of major new highways in
Pinellas and Duval Counties, Florida. Assessed environmental
impac?s of upgrading a telephone communications corridor extending
from Windermere to Tampa. Described biota and prepared a
negative declaration for a proposed :interstate hignway inter-
change in Fiagler Countv.
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= Power Plant Studies—Conducted study of aguatic biota entrained
at a Miami generating station. Assessed impacts of blowdown on
plant communities surrounding two Florida generating stations.
Assisted in delineation of biotic communities for a generating
station expansion in Crystal River, Florida. Prepared environ-
mental assessments for siting power plants in western and north-
eastern Washington,

®  Industry Studies—Managed a 2-year biological monitoring program
to assess potential impacts of industrial effluents in upper Escambia
Bay. Conducted baseline terrestrial and aquatic quarterty sampling
for a clean fuels facility to be located adjacent to an estuarine
area in Jacksonviile, Florida. Predicted SO, and NO, air emission
impacts on vegetation for a proposed caproiactam facility in southem
Alabama. Contributed to preliminary biological inventories of
limestone quarry and processing plantsites in central and coasral
Alabama.

® 208 Studies—Mapped and assigned value classifications for all
nonmarine wetlands in Pasco, Pinellas, Hilisborough, and Manatee
Counties, Florida, for Tampa area 208.

® Rare and Endangered Biota Research—Managed and designed a
research project on the ecology and management of a recently
rediscovered endangered mammat. Conducted numerous endangered
biota inventories. .

Membership in Organizations
Ecological Soci_ty of America
Publications

“An Approach to Valuation of Florida Freshwater Wetiands.” Proceedings
of the Sixth Annual Conference on the Restoration and Creation of
Wetiands, 1979 (with L. D. Harris).

The Current Status of the Coionial Pocket Gopher. Oriofe 43:33-35.
1978 (with R. S. Delotelle).

Ecology and Management of the Colonial Pocket Gopher: A Progress
Report. Proceedings of the Rare and Endongered Wildlife Symposium,
Athens, Georgia, 1978 (with R. S. DelLotelle, . R. Newman, and |. T.
McClave).

The Ecological Effects of Arsenic Emitted from Nonferrous Smeiters.
Final Report for U.S. EPA, Washington, D.C. (with Francis E. Benenati
and Timothy P. King) February 1976.



B BARBARA J.BRITT
Engineering Aide

Education

Currently enrolled in pre-engineering program at Santa Fe Junior Coliege,
Gainesville, Florida
High School Diploma, Santa Fe High School, Alachua, Florida, 1973

Experience

Ms. Britt's primary responsibilities with the firm involve geophysical
logging of water wells. Logs have included resistance, gamma ray,
temperature, fluid conductivity, caliper, and flowmeter. She has also
worked with a motorized depth sampier. Other responsibilities include
data reduction and analysis. Examptes of her project-related experience
include:

®  Pumping test and data analysis for the City of St. Augustine,
Florida.

®  Geophysical iogging for the City of Pompano, Florida.

®  Hydrogeologic data reduction and analysis for the Orlando Utilities .
Commission, Orlando, Florida,

8 Geophysical logging for the Miami-Dade Water and Sewer Authority
deep-injection wells, to a depth of 3,000 feet in a limestone aquifer.

Before joining the Water Resources Department, Ms. Britt worked in
the Word Processing Department as assistant supervisor.
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B GUS ANDRESS
Civil/Sanitary Engineer

Education

M.S., Environmental Engineering, Umversity of Southern California,
1977

B.S., Structural Engineering, Califormia State Polytechnic University,
1975

B.S., Water Quality Engineering, California State Polytechnic University,
1975

Experience

Mr. Andress joined CH2M HILL 1n the Anchorage office in 1979. His pri-
mary responsibilities include providing project management and engt-
neering support on a variety of projects within Alaska.

Examples of his project experience include the foliowing:

o Structural design of the Ocean Cape dock and warehouse reno-
vation at Yakutat.

e Design and construction management supervision of a village
safe water facility at Akiachak. Total facility includes wood
building, water and sewage treatment, laundry, showers, and
honeybucket dump, soils investigations; water treatability
studies; and water well dniling

e Evaluation of water, sewef, and fuel oil utilities for three pump
station camps for Alyeska Pipeline Service Company

e Design of pipe supports for above-ground portion of water and
sewer utilities at Barrow.

s Design of water intake structure for salmon hatchery in south-
western Alaska.

e Site investigation, review of water treatability studies for Eagle
River water investigation for Municipality of Anchorage.

s Design of new water line to serve city dock for City of Homer.

Before joining CH2M HILL, Mr. Andress was employed as a structural
engineer with Arctic Structures, Inc, Anchorage. His responsibilities in-
cluded structural design of shop and camp facilities for the oil support
industries at Prudhoe Bay Previous experience at the et Propulsion

L aboratory, Pasadena, California, included extensive research and de-
velopment on activated carbon wastewater treatment and coal desul-
funzation by low temperature chiorinolysis projects

163
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Professional Engineering Registration
Alaska, California

Membership in Organizations

" Alaska Water Management Association

American Public Works Association
California Water Pollution Control Association
Water Pollution Control Federation

Publications

Preliminary Report: Activated Carbon Treatment System (ACTS) for the
Treatment of Municipal Wastes. Jet Propuision Laboratory, Pasadena,
Califorma, 1977

Coal Desulfurization by Low Temperature Chlorninolysis, Jet Propuision
Laboratory, Pasadena, California, 1978
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OUTSIDE AGENCY CONTACTS :

Environmental Conservation Department, Northern Region,
Fairbanks, Alaska 99701
Chuck Caraway, 907/452-1714

Alascom, Fairbanks, Alaska 99701
Dwayne Taylor, 211/Zenith-9000

Fish and wildlife, Arctic National Refuge,
101 12th Avenue, Fairbanks, Alaska 99701
Don Ross, 907/452-1951

University of Alaska, Geophysical Institute,
College Road, Fairbanks, Alaska 99701
Richard Reger, 907/479-7496

University of Alaska, Institute of Arctic Biology,
College Road, Fairbanks, Alaska 99701
Bob Bursdate, 907/479-7077 and Terry Chapin, 907/479-7153

University of Alaska, Cold Regions Research Engineering
Lab, College Road, Fairbanks, Alaska 99701
Larry Johnson, 907/479-7637

Department of Interior,
Anchorage, Alaska 99501
Lou Jers, 907/271-3632

Arctic Environmental Information Data Center,
707 A Street, Anchorage, Alaska 99501

Larry Underwood, 907/279-4523

Department of Fish and Game, Mel Bucholtz, 907/452-1531



1i§710' Husky 0il, Anchorage, Alaska 99501
John Schindler, 907/279-4566

11. U.S. Geological Survey,
218 E Street, Anchorage, Alaska 99501
Max Brewer, 907/276-4566

12. EPA, Alaska Operations Office,
701 C Street, Anchorage, Alaska 99501
Bill La Mororeaux, 907/271-5083

13. Department of Environmental Conservation,
Juneau, Alaska 99801
Al Boggs, 907/465-2666

14. U.s. Fish and wildlife Service,

1011 East Tudor Street, Anchorage, Alaska 99501
Howard Metsker, 907/263-3510
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N Appendix D
BB HISTORY OF THE DEW LINE

In 1952, it became apparent that the possibility of
destructive airborne attacks by potential enemies placed the
United States and .anada in critical jeopardy. At that
time, a jet aircraft could easily place our major cities
within the perimeter of its A-bomb cargo before giving
adequate warning of its ultimate mission.

Faced with that possibility, the military community
formed a research team of handpicked scientists (code name
*Summer Study Group") to solve the problem. The invention,
installation, and maintenance of a distant early warning
radar and communication system, positioned as close as
possible to the threatening enemy air bases, was the
scientists' recommendation accepted by the Air Force.

The research team, assembled at Massachusetts Institute
of Technology, Lincoln Laboratories, immediately set out in
the summer and fall of 1952, inventing radar and radio
equipment with its associated electronic systems that could
survive an environment of -60°F in winter, electric storms
in the summer, fluctuating currents of the North Magnetic
Pole, and the strange phenomenon of northern lights. The
first test equipment was airlifted by the Air Force to
Barter Island, 240 miles north of the Arctic Circle, to set
up the first DEW (Distant Early Warning) Line outpost.

During the experiments, the scientists modified, designed,
and changed the equipment until the team was satisfied that
they had reached a feasible and practical approach to technical
problems on the DEW Line.
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A training center at Streator, Illinois, was developed
complete with boxlike structures of the DEW Line station and
the radome to simulate actual line conditions. The training
center proved adequate until 1963, when it became necessary
to expand in order to adjust to the added load of the Greenland
sites.

In December 1952, the Defense Department took action as
a result of the Summer Study Group's accomplishments and
gave approval of the DEW System Defense Plan, Project 572.
It was decided that the initial effort would be tested in
Alaska, because two-thirds of the original proposed DEW Line
would be in Canada. It was felt that we could gain time and
know-how in Alaska on our own land.

The Bell System Western Electric Company became the
pPrimary contractor, with responsibility for engineering,
construction, installation, and initial operation of the
chain of radar and communication systems on Alaska's north
coast. The schedule called for having these stations fully
operational within 1 year.

The construction of the Alaska segment was a first-time
event for almost every phase of the job. Construction and
survival problems were a constant threat. Fortunately, many
of these problems had been met and solved by the Navy, which
set up a World War II camp at the northernmost point of the
continent, Point Barrow, Alaska.

This camp provided working headquarters for the DEW
Line project. In its heated hangar, the first of 18 modules
were assembled to be placed on sled-like transports to be
located at 50-mile intervals from Cape Lisburne in the west,
to the Canadian border in the east.
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Three types of stations were constructed: (1) the Main
station consisting of approximately two 25-module building
trains bridged together, equipped with rotating radar and
warehouse facilities for garages, shops, etc., to provide
full service and logistics support for its sector; (2) the
Auxiliary station consisting of one 25-module train, egquipped
with rotating radar and self-support facilities; and (3) the
Intermediate station consisting of a single S-module train
and essential support facilities. The "I sites were not
equipped with rotating radar; they served as anchor points
for doppler type radar fences between Main and Auxiliary
stations.

The Alaska Experimental Line went into operation in
1953 and proved by experience the practicality of stretching
the DEW Line across the remaining 2,000 miles to the east
coast of Canada at Cape Dyer.

In 1957 the original DEW Line was turned over to a
civilian contractor for operation and maintenance. Until
1963, when the 28 intermediate sites were deactivated, there
were 61 sites whose prime mission was radar surveillance and
initiation of early warnings. In addition, the contractor
was responsible for operation of three communication relay
stations rearward of the DEW Line.

The original DEW Line was administratively subdivided
into six sectors, each approximately 500 miles long. To
maintain security, the sectors were referred to by symbols
that were derived from geographical names such as: DYE for
Cape Dye, BAR from Barter Island, etc. Intermediate stations
on the DEW Line had alphabetic designations; BAR-A, BAR-B,
etc.; the main stations had an M (Main station) following
the sector name, and the auxiliary stations had a numerical
designation, i.e., BAR-1, BAR-2, etc. The sector name
establishes the name of the sites east of it to the next
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Main station.

Since establishment of the upgraded role in military
long-haul communications network, the DEW Line is now
considered the DEW System. Today, the DEW Systems Office
contributes to the overall TAC/NORAD air defense mission by
monitoring the USAF contractor-operated radar/communications
network. Currently the DEW Line consists of 31 sites,
divided into five sectors, each having one main station and
various numbers of auxiliary stations. Table D-1 lists the
stations currently controlled by DsO.

The DEW Line still maintains its original mission of
distant early warning and a communications network across
the north coast of North America.



Table D=1
DEW LINE STATION LIST

Station Geographical Name
LI1Z=-2 Point Lay, Alaska

LIZ-3 Wainwright, Alaska

POW-M Point Barrow, Alaska

POW=-1 Lonely, Alaska

POW-Za Oliktok, Alaska

POW=3 Bullen Point (Flaxman Islandgd)
BAR-M Barter Island, Alaska

BAR-1 Komakuk Beach, Canada

BAR=2 Shingle Point, Canada

BAR=-3 Tuktoyaktuk, Canada

BAR-4 Nicholson Peninsula, Canada
PIN=-M Cape Parry, Canada

PIN-1 Clinton Point, Canada

PIN=-2 Cape Young, Canada

PIN=-3 Lady Franklin Point, Canada
PIN=-4 Byron Bay, Canada

CAM-M Cambridge Bay, Canada

CAM~1 Jenny Lind Island, Canada
CAM~2 Gladman Point, Canada

CAM=-3 Shepherd Bay, Canada

CAM=-4 Pelly Bay, Canada

CAM-5 Mackar Inlet, Canada

FOX=~-M Hall Beach, Canada

FOX=2 Longstaff Bluff, Canada
FOX-3 Dewar Lakes, Canada

FOX-4 Cape Hooper, Canada

FOX=5 Broughton Island, Canada
DYE-M Cape Dyer, Canada

DYE-1 Qagatogaq, Greenland

DYE-2 Westerly Ice Cap, Greenland
DYE-3 Easterly Ice Cap, Greenland
DYE=-4 Kulusuk, Greenland

DYE=-5 KeFlavik, Iceland

3No longer active.
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HQ AIR FORCE ENGINEERING AND SERVICES CENTER
AND
USAF OCCUPATIONAL AND ENVIRONMENTAL HEALTH LABORATORY

SITE RATING METEODOLOGY
FOR

PHASE I
INSTALLATION RESTORATION PROGRAM

. July 1981
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SITE RATING METHODOLOGY
FOR
PHASE I INSTALLATION RESTORATION PROGRAM

l. This site rating methedology for Phase I of the Installation
Restoration Program (IRP) has been jointly developed by CHzm
Hill and Engineering-Science based on experience in performing
Record Searches at several Air Force installations. This
standard site rating system should be used for all Air Force

IRP Records Search efforts to assist in Air Force prioritiza-
tion and commitment ¢f resources for Phase IT survey actions.

2. The basis for the rating system is the document developed
by JRB Associates, Inc. for the EPA Eazardous Waste Enforcement
office. The JR® system was modified to accurately address
specific Air Force installation conditions and to provide mean-

ingful comparison of landfills and contaminated areas other
than landfills.

3. Questions pertaining to use of the Air Force Site Rating
Methodology should be addressed to either Mr. Lindenberg,
AFESC/DEVP, AUTOVON 970~6189 (Commercial (904) 283-6189) or
Major Fishburn, AF OEHEL/EC, AUTOVON 240-3305 (Commercial (512)
536-3305).

Note: 3zotn CH,M Hill and Engineering-Science are Engineering
Support contractors for the US Air Force.
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wmmuna!m-um

§ssassss|§

Mhtwmu-dm-sm

SUNEORE
Massen for Asaigoed Xasardous Raciig:

FACTolN MAXTINN
PATING FACIOR  POSSIALE

RATING PACTOR (0-3) MOLTIPLIER  SCURE SCORT

fpoord Accuracy and

Case of Acoass @ lits ?

Rasardoss Mastc Quantity 7

Total Masts Quaneity 4

sasta lactmpatibalicty 3

Absanca of Liners of

Confining badis L

Use of Lamchate

Coilection Sysuem &

Usa of GAS N

Collection Sywtams 2

Site Closure ]

subsuxrface Flows ?

mamber of Asmumed Values = ouc of 9 SIFICTALS

Parcentage of Assumed Valuss = A} SURSCORE

ety of Missing and son-Applicanle Values = ocut of 9 {ractor Scors Divided bv Maximum

» of His and 1 Ibe Values » , score and Multipliss Dy 100}

Overall mmber of Assumed Values = out ot 38
Overall Parcantage of Assumed Values = Al OVERALL SCORE

—— T ————————
(Recepcors Subscore X 0.13 plus
Fathways Subscore X 0.30 plus
Waste Characteristics Subscors X 0.24 pius
Mgste Mansaement Subscore X Q.24



RATING FACTOR SYSTEM GUIDELINES

RECEPTORS

R

Rating Factors

ling Scale Levels

2

3

Population within 1] 11025 26 t0 100 Greater than 100
1,000 Feet

Distance to Nearest Greater than 3 miles 1 to 3 miles 3,001 fest to 1 mile 0 10 3,000 feet
Drinking Water Well

Distance to Reservation Greater than 2 miles 1 to 2 miles 1,001 {eet to 1 mile 0 to 1,000 feeat

Boundary

Land Use/Zoning Completely remote Agricultural Commercial or industrial Residential
{zoning not
applicable)

Cntical Environments Not a critical Pristine natural areas Wetlands; flood plains, and Major habitat of an endangered or
environment preservad areas; prasence of threatened speacies; presence of

sconpomically important
natural resources

recharge area

Water Quality
Designation of Nearest
Surface-Water Body

Agricultural or
industrial use

Recraation, propagation and
management of fish and wildlife

Shellfish propagation and
harvesting

Potable water supplies

PATHWAYS

Evidence of Water
Contamination

No contamination

Indirect evidence

Positive proof from direct
ohservation

Pasitive proof from laboratory
analyses

Level of Water

Contamination .

No contamination

Low levels, trace levels, or levels
fess than maximum contaminant
leval (MCL) or EPA drinking
water standards

Moderate lovels or levels near
MCL. or EPA drinking water
standards

High levels greater than MCL or
EPA drinking water standards

Type of Contamination
Soil/Biota

No contamination

Suspected contamination

Moderate contamination

Ssvera contamination

Distance to Nearest Greater than 1 mile 2,001 feet to 1 mile 601 feet to 2,000 feet 0 to 500 fest
Surface Water 8
Depth to Ground Water Greater than 61 to 500 feet 11 to 60 feet 0 t0 10 feet

600 feot
Net Precipitation Less than —10 inchas -10 to +5 inches +5 to +20 inches Greatar than +20 inches
Soil Permaeability Greater than 50% 30% to 60% clay 16% to 30% clay 0% to 15% clay

clay (<10 cm/s)

{107 10 10°¢ cm/s)

{10 to 10°* cm/s)

107 cm/s)

Redrock Permeability

Impermeable

Relatively impermeable

Relatively imparmeable

Very eormnable

{<10°® cm/fs) (10 to 10°® cm/s) (107 10 10'* cmhs) {>10'? cm/s)
Depth to Bedrock Greater than 3t 10 60 feet 11 to 30 feet 0 to 10 feet
60 feet
Surface Erosion None Shight Moderate Savera

6Tl



WASTE CHARACTERISTICS

Judgemental hazardous rating from 30 to 100 points based on the following guidelines:

Points
30

40
50
60
70
80
a0
100

Conditi

Closed domestic-type landfill, old sits, no known hazardous wastes

Closed domestic-type landfill, recent site, no known hazardous wastes

Suspectad small quantities of hazardous wastes

Known small quantities of hazardous wastes

Suspected moderate quantities of hazardous wastes

Known moderate quantities of hazardous wastes

Suspected large quantities of hazardous wastes

Known large quantities of hazardous wastes

WASTE MANAGEMENT PRACTICES

Rating Factors

0

llialinnﬁmlﬂ_Lm

2

K|

Record Accuracy and Ease
of Access to Site

Accurate records, no unauthorized
dumping

Accurate records, no barriers

Incomplete records, no
barriers

No records, no barriers

Hazardous Waste Quantity

<1 ton

1to 5 tons

6 to 20 tons

>20 tons

Total Waste Quantity

0 to 10 acre feet

11 to 100 acre fest

101 to 250 acre feot

Greater than 260 acre feet

Waste Incompatibility

No incompatible wastas are present

Present, but does not pose a
hazard

Prasent and may pose a
future hazard

Present and posing an
immediate hazard

Abhsence of Liners or
Conhning Sirata

Liner and confining strata

Liner or confining strata

Low quality liner or
low permeability strata

No liner, no confining strata

Use of Leachate
Collection Systems

Adequate collection and traatment

inadequate callection or
treatment

inadequate collection
and treatment

No collection or treatment

Use of Gas Collection
Systems

Adequate collection and treatment

Collaction and controlled
flaring

Venting or inadequate
treatment

No collection or treatment

Site Closure

Impermeable cover

Low permeabhility cover

Permeable cover

Abandoned site, no cover

Subsurface Flows

Bottom of landfill greater than
b faet above high ground-water
level

Bottom of landfill occasionally
submerged

Bottom of fill
fraquently submerged

Bottom of fill located below
mean ground-watar level




JRB RATING SYSTEM
INTRODUCTION AND METHODOLOGY

Source: "Methodology for Rating the Hazard Potential
of Waste Disposal Sites" JRB Associates, Inc.,
December 15, 1980

Note: This is an excerpt from the above-referenced
document. For more detailed information refer
to that source.
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CRAPTER 1.0 INTRODUCTION

As part of EPA's nationwide waste managemeat program, land disposal
facilities containing hazardous wastes will be investigated and evaluated,
Remedial acticn plans will be formulated for those sites presenting 2 signif-
jcant hazard. Because resources for this task are limited, the initial focus
of the work must be on the most hazardous sites. Under the auspices of EPA's
Office of Enforcement, JRB Associates has devised a methodology for selecting
sites fqr investigation based on their high potential for environmental

impact.
This methodology has several advantages over other rating systems:

e It is easy to use

e It does not require users to have an extensive technical
background '

¢ It uses readily available information

e It does not require complex chemical ot hydrolegical
analyses

e It does not require users to visit the facilities in
question

o It allows sites to be rated even if some data ceeds cannot
be wet.

The system consists of 31 rating factors that are divided into &4 cate-
gories: receptors; pathways; wvaste characteristics; and wvaste managezent
practices. Factors in the receptors category determine the prime targets of
envirommental contamination. Factors in the pathways category assess necha
nisms for contaminant migration. Factors in the waste characteristics category
examine the types of hazards posed by contaminants in the site. Factors in the
waste management practices category evaluate the quality of the facilicy's
design and operation. Each rating factor has an associated four—level scale.
Because 3ll of these factors are not of equal importance, each also has been

assigned a weighing factor, called a multiplier. Raters must simply decide
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vhich level of the rating factor's scale is most appropriace for a given site
and multiply the numeric value of that level by the corresponding multiplier.
The sum of the products for the 31 factors divided by the maximum possible

score and multiplied by 100 is the site’'s rating. The ratings are on a scale

of 0 to 100 and can be interpreted in relative or absolute terms.

Users can assign additional points when the rating factors do not
sdequately address all of the problems of a site. However, only a limited
auzber of additional points can be assigned. This arrangemant helps to ensure
that & site's rating is both complete and objective.

The methodology has besn designed primarily for landfills, surface
impoundments, sod other types of land-based storage and disposal facilities.
Incinerators and waste treatment facilities, however, are beyond scope with

the exception of the solid wastes produced by them.

Site ratings should be performed as part of - overall investigatien
procedure. Prior to a site visit, ratings can be based on published mate-
rials, public snd private records, snd contacts with lknovledgable parties. The
results of this type of rating csm be used to determine which sites present
the greatest potsntisl hazard and should be visited first. A final rating can
be obtained with information obtained from a viait to a site. This rating caa
be used as a tocl to help determine hov limited resources should be spent for
edditional sampling, which may be required to fill data gaps, snd for prepar-
ing remedial aciion plans and/or enforcement cases for sites that represent

particularly severe hazards.

The methodology's validity has been tested at sites across the country.
This testing includes comparing ratings completed for the smme facilities both
by different raters, and before and after site visits. 0fficials of New
Jersey's Department of Fovirommental Protection agresd that the ratings on
10 sites in their state were good reflections of the true hazard potential of
those sites. These results show that the methodology is an exceptionally
useful and efficient tool for classifying and tanking the hazard potential of

land disposal facilities.
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The methodolegy is discussed in more detail in the following four chapters.
Chapter 2 describes the six basic components of the methodology. Chapter 3
identifies sources of information for the system and describes how to resolve
data gaps. Chapter & presents the step-by-step procedure for tating sites,
and Chapter 5 discusses how site ratings can be used, The three appendices
provide guidance for rating sites. Finally, the glossary located at the end

of this document defines all terms related to the methedology.
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CHAPTER 2.0 DESCRIPTION OF THE METHODOLOGY

The site rating methodology has been developed in terms of six elements.
These are:

¢ TFactor categories

& Rating factors

e Rating scales

e Multipliers

® Additional points

e Hazard potential scores,

These elements are descrided below.

2.1 FACTOR CATEGORIES

In asgessing the environmental impacts ¢f any hazardous waste disposal
site, four considerations must be addressed. These sre:

¢ Receptors
Pathways
Waste characteristics

e Waste management practices,

Receptors refer to the biota (human and non-human) which are potentially
affected by the materials released from a waste disposal site. Within this
category, special attention is given to humsn populations and critical
enviromments. Pathways rafer to aspects of the routes by which hazardous
materials can escape from a given site. The focus of this cateory is on the
ease of migration of water soluble pollutants and on contamination due to the
site. Waste characteristics refer to the types of hazards posed by materials
in the facility in terms of both their heslth-related effects and their
environmental mobility., Waste management practices refer to the design

characteristics and management practices of a given disposal site as they




telate to the site's environmental impact. 1Ia particular, this category
examines measures that are being taken to minimize exposure to hazardous

wastes.

The prime importance of the factor categories is in partitioning the
rating factors into manageabls groups so that gite ratings can be more easily
snd completely interpreted. This topic is discussed in greater detzil in
Chapter 5.

2.2 RATING FACTORS

The initial rating of s waste disposal facility is based cu 2 set of 31
rating factors. Each of these has been assigned to one of the four facter

categories. The receptors catgegory has five rating facters:

¢ "Rasidential population within 1,000 feet™ and "Distance to
the pearest off-site building” measure the potential for
human exposure to the site

e ™Distance to the nearest drinking—water well"” measures the
potential for human ingestion of contmminants should under=
lying aquifers be polluted

e "Land use/zoning” evaluates the curreat and anticipated uses
of the surrounding area

e "Critical environments" assesses the potential for adversely
affecting important biological resources and fragile natural
settings.

The pathways category contains nine rating factors concerned with the
potential migration and attenuation of contaminants. The primary focus is on

vaterborne pollutants, since they can sffect the greatest numberT of people.

e "Distance to the nearest surface water" and "Depth to

groundwater" measure the availability of pollutant migration
toutes

e "Soil permeability,” "bedrock permeability,” and "depth to

bedrock" measure the potential for contaminant attenuation
and ease of migration
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e "Net precipitation” uses annual precipitation and evapo-
transpiration to estimate the amount of leachate a site
produces

e MEvidence of contamination," "type of contamination," and
"level of contaminatien' evaluate pollytion curreacly
apparent at the site.

The wvaste characteristics category contains rating factors vhich examine

the vaste's envirommental mobility and the adverses effects it can cause.

e "Solubility," "velatility,” end “"physical scate" measure the
extent to which mobile wastes can lesve the site

o "Toxicity," "radiocactivity,” and "persistence” assess the
site's potential to cause health-related injuries

e "Ignitability," "reactivity," and "oorrosiveness” evaluate
the possibility of fire, explosion, or similar emergencies.

The vaste management practices factor category evaluates site design and

operation. This category includes eight rating factors:

e "Use of leachate collection systems,"” "use of gas collection
systems,” and "use of liners" examine feacuras of site
design for comtaining contamination

e "Site security" assesses the measures taken to limit site
sccess

¢ "Total warte quantity” snd "hazardous waste quancicy”
messure the quantity of waste in the site, and thus, the
potential magnitude of resulting contamination

e M™Waste incompatibiliry" evaluates the potential for
inccapatible wastes to combine and pose 2 hazard

e ™ise of containers™ assesses the adequacy of using
containers to isolate wastes,

These factors have been selected because they are relevant to an evalua-
tion of any land-based disposal facility. The definition and purpose of each

rating factor appear in Appendix A.
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2.3 BRATING SCALES

For each of the factors, a four-level racing scale has been developed
vhich provides factor-specific levels ranging from "O" (indicating no .
potential hazard) to "3" (indicating a high potential hazard). The rating
factors and their corresponding rating scales for each of the factor caze-
gories are listed in Table 1. These -scales have been defined so that the
rating factors typically can be eveluated on the basis of readily available
information from published macerials, public and privacte records, centacts
vith knovledgeable parties, or site visits. Raters compare the information
collected for a site with the limits set in the scales, and ses vhich level of
each scale most closely fits the information., The numeric value of that level
is cthe factor rating for that factor. This process is described in more
detail in Chapter 4. Additional guidance for assessing the rating scales
appears in Appendix A.

2.4 MULTIPLIERS

The rating factors do not all assess the same magnitude of potential

environmental impact. Consequently, & numericsal value called a multiplier has

been assigned to each factor in accordance with the telative magnitude of
impact that it ioes assess. These values are nultiplied, hence the term
sultiplier, by the appropriate factor ratings (see Section 2.3) to result in
factor scores for each of the rating factors, The 31 multipliers appear ar
the third column from the right ou the Bethodnlogy's two-page Rating Form (see
Figure 3).

2.5 ADDITIONAL POINTS

Special features of a facility's iocation, design, or operation are
frequently encountered that canmot be handled satisfactorily by rating factors
alone. These features might present hazards that are unusually serious,
unique to the site, or not assessable by rating scales. For example, an
extremely high population density near a site should be considered sven more

hazardous than the rating factor for "population within 1,000 feer" indicates.

¢

¢
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Power lines ruaning through sites containing explosive or flammable was:es.
though not generally typical of waste disposal sites, should be constdered a
potential hazard. Finally, the function of the nearest off-site building
might indicate a serious threat of human exposure exists, even though types of
functions cannot be quantitatively evaluated by rating scales the way distance
can be. In such cases, raters should assign a greater hazard poteatial score
to & site than it might otherwise receive by using the additional points
system., To guide raters as to the Cypes of situations that might warrant
additional points, several examples have been identified for each of the
factor categories, These are:

RECEPTORS

e Use of site by local residents

e Neighboring land use

e Reighboring transportation routes, drinking water
supplies, and important natural resources.

PATEWAYS

e Extreme runoff and erosion problems
o Slope instability

e Flooding
)

Seisnic activity.
WASTE CHARACTERISTICS

e Carcinogenicity, mutagenicity, and teratogenicity
e Infectiousness
¢ Low biodegradabilicy

e High-level radioactivity.

WASTE MANAGEMENT PRACTICES

e Excessively large waste quantities
e Open burning of wastes

e Site sbandonment

e Unsafe disposal practices

e Inadequate cover

s Inadequate safety precautions

e Inadequate recordkeeping.
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Table 1.

Rating Factors and Scales for FTach of the

Four Factor Categories (Continued)

RATING FACTORS

RATING SCALE LEVELS

ENVIRONMENT

AREAS

PLAINS, AND PAE.
SERVED AREAS

0 1 2 3
RECEPTORS
FOPULATION WiTHin 1000 FEET | 0 17028 % TO 100 GAEATER TmaN 100
OISTANCE TO NLAMEST GREATER Twan 1TOImLEs 1.001 FEET TO 0TO 3.000 PEET
ORINKING WATER wELL IMiLgs 1 MILE
OISTANCE TO mEAmEST GREATER Twan 1T 2miLEs 1.001 FEET TO G TO 1.000 FLET
QFF-SITE BUILDING ML Es LI (TN
LAND USE/ZONING COMPLETELY REMOTE | AGAICULTURAL COMMENCIAL OA AESIDENTIAL
ot (ZONING NOT APPL). INDUSTRIAL
CABLE}

CRITICAL ENVIRGNMENTS NOT A CRITICAL, PRISTINE NATURAL WETLANDS, #LO0D. MAJOR HABITAT OF

AN ENOANGERED OR
THREATENED SPECigs

PATHWAY

EVIOENCE OF CONTAMINATION

MO CONTAMINATION

INDIRECT EVIDENCE

POSITIVE MROOE IROM
DR ECT QUSERVATION

POSITIVE PROOS ER0O Y
LASCRATORY ANALYSES

LEVEL OF CONTAMINATION

NQ CONTAMINA TION

LOW LEVELS. TRACE
LEVELS. O UNKNOWN
LEVELS

»
-

MODERATE LEVELS ON
LEVELS THAT CANNOT
BE SENSED DURING
ABTE viSIT BUT WiICH
CAN BE CONEIRMED 8Y
A LABQRATORY
ANALYSIS

MGM LEVELS ON
LEVELS THAT CAN g
SENSED EASILY 8Y
INVESTIGATORS DURING
A SITE visT

TYPE OF CONTAMINATION

NO COMTAMINA TION

STIL CONTAMING TN
ONLY

SIOTA CONTAMINATION

AR WATER L8 £000.
STUFS CONTAM.-NATION

100 FEET

OISTANCE TO NEAMEST GREATER Twan 170 S mLES 100t FEET TO OTO 1 Q00 FEET
SURFACE WATER S MILES T MILE
DEPTH TO GROUNDWATER GREATER THAN 8170 100 FEET I TO SO FEET QTC 20 FEET

SOFEET

NET PRECIMTATION LESE THAN <10 INCHES -10TO <5 INCHES *3TO +20 INCHES GRIA;!I THAW «20
INCHE
SQIL PEAMEARILITY GREATER THAN 3t TO 30% CLAY 5% TO 0% CLAY QTC IS CLAY
SO% ClLay
BEDROCK FEAMEASILITY INPERALARLE RELATIVELY RELATIVELY VERY
& IMPERMEADLE PERMEABLE PEAMEARLE
DEFTH TO BEDROCK GREATER ThHaN N TO B0 LEET 11 TO J0 FEETY OTO 10 FEET
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Table 1 .
RATING FACTORS AND SCALES FOR ERCH OF THE FOUR FACTOR CATEGORIES
RATING SCALE LEVELS
RATING FACTORS
) 1 2 3
W A§ EE CHARACTER ISTIC§
TOXICITY SAXS LEVEL OO sSax's LEVIL 1 OA SAX'S LEVEL 20A saxs LEVEL JOR
NEPATS LEVELD NEPATS LEVEL Y NAPA'S LEVEL 2 NPPA'S LEVELSION 4
RADIQACTIVITY AT OR SELOW BACK. 1 TG 3 TIMES BACK. 3TO S TIMES BACK. OVER § TIMES BACK-
GROUND LEVELS GROUND LEVELS GROUND LEVELS GROUND LEVELS
PERSTENCE CASILY MOOEGRAD STRAIGHT CHAIN SUBSTITUTED AND METALS, POLYCYCLIC
ABLE COMPOUNDS MYOROCARSBONS OTHER AING COM- COMPCUNDS AND
POUNDS HALOGENATED
HNYDROCANBONS
IGNITARILITY FLASH POINT GREATER FL.A'SH nom; QF IHAS-I POINT OF FLASM POINT LESS
THAN 200° CR NERAS 140"5, 1o 2006, OR S0°F. TO 140'F OR THAN S0'F, OR NESA'S
LEVEL O NFPA'S LEVEL | NEPA'S LEVEL 2 WMVELSICR &
ASACTIVITY NEPAS LEVEL O NFPA'S LEVEL Y NEFAS LEVEL 2 NEPA'S LEVELS
30N
CORAOSIVENESS iOEETOS pr OGS STO GO pM OF JTC S OR or OF 1 TOIOR
$TO 10 107D 12 127014
SOLUSIUTY NMSOLUSLE SLIGHTLY SOLUSLE SOLUSLE VEAY SOLUSLE
VOLATIUTY VAPOR PRESSURE LESS | VAPOR PRESSURE OF VAPOR PRESSURE OF vAPOR PRESSURE
THAN 0T mm My 01 TO 28 swm Wiy TATO 28 mm g GREATER THaAN
. T8 mm by
PHYSICAL STATE SOLID SLUDGE “{uauie GAS
WASTE MANAGEMENT PRACTICES
SITE SECLAITY SECURE PENCE WITH SECUMITY GUARD BUT  |REVMOTE LOCATION CA | NQ BAARIEAS
LOCK NO SENCE BREACHABLE FENCE
HAZARDOUS WaASTE 07O 230 TONS 251 7O 1.000 TONS 1.00Y TO 2000 TONS GREATER TWAN
QUANTITY 2.000 TONS
TOTAL MASTE QUANTITY G TO 10 ACAE PEET 11 TO 100 ACRE FELT 101 TO 2850 ACNE FEET 2::::::‘;%”« %0
WASTE INCOMPATIRILITY NO INCOMPATIBLE PRESENT BUT DOES NOT | PRESENT AND MAY PRESENT ANC FOSING
WASTES ARE PRESENT POSE A HAZARD pPOSE A FUTLALR AM IMMEDIATE MAZARD
HAZARD
USE OF LINERS CLAY OR OTHER SYNTHETIC OR COM ASPHMALT BASE LINER NQ LINEA USED
LHNER AESISTENT TO CRETE LINER
ORGANIC COMPOUNDS
USE OF LEACHATE ADEQUATE COLLEC INADEQUATE COLLEC INACEQUATE COLLEC N0 COLLECTION QR
COLLECTION SYSTEMS TION AND TREATMENT | TIONCR TREATMENT TION AND TREATMENT | TREATMENT
£ Ga ECTION ADEQUATE COLLEC COLLECTON AND VENTING OR INADE MO COLLECTIONC®
:351'0&!‘2 $ coLe TION AND TREATMENT CONTAQLLED QUATE TREATMENT TREATMENT
ELARING
TION CONTAINERS AAE USED CONTAINEAS ARE USED CONTAINERS 2ME USED NO CONTAINERS JAE
:iic;:?'fgu:a; 0 AND APPEAR TO BE N BUT A SEw ARE LEAKING BUT VAnNY ARE LEAKING| USED
GO0D CONDITION
—

11
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While this list is by no means exhaustive, and other examples may be
encountered by raters using the methodology, it does include the more commonly
occurring situacions., Appendix B provides guidance on the number of
additional points that should be assigned for these situations.

In order to maintain the objectivity of the rating methodology while
alloving the assignment of additiomal peints, the following limits are placed
on the mmber of additional points that =ay be assigned in each factor

category:
® Raceptors 50 points
e Pathways 25 points
e Waste characteristics 20 points
¢ Waste msnagement practices 30 points.

The nmumber of additional points allowed in each factor category is a
function of the total available rating factor points and the relative

importance of the category.

The actual procedure for assigning additional points is outlined in
Chapter 4.

2.6 EAZARD POTENTIAL SCORES

The result of a site rating is a set of five hazard potential scores.

These scores are:

e Overall score

e Receptors subscore

¢ Pathways subscore

e Waste characteristics subscore

® Waste management practices subscore.

The overall score is based on all the rating factors and additiomal points

that are used to rate a site., Each subscore is based on those rating factors

12
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and additional points in that factor category which are used to rate a site.
All of these scores are normalized so that they are on a scale of 0 to 100.
The normalization procedure is described in Chapter 4. Associated with every
hazard potentisl score is & percentage of missing and assumed data. Thess
percentages flag scores that are based ou large smounts of missing data and,
generally, measure the reliability of the scores. Chapter 5 describes how to

L}

interpret these scoves.

L]




Appendix F
SITE ASSESSMENT AND RATING FORMS
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WASTE DISPQSAL SITE AND SPIZL AREA ASSESSMENT AND RATING TCPM

Site

ol

name ot Sica _0Old Dump S, te
Losatice BAL-M i
Oumar/Cparatar RAR- M —

Commmntx Qr 9“:2' ““mp Site

et POSSIRLY
I to=1) MLTIPLIER  xURE JcoRt
KCEPTORS
Pt aes | 413
Detaking macer oali 0 15 0 45
Distancs to Aeservatios 3 . l? l?
o O ) O q
wamoez of Assamed Values = out af & SUNTOTALS 97 !
Paroantage of Assusad Values =_\/ 1\ soagcoRT
e of n.:-:. :n:-“;.p-_z:' b sonre & ummm w":.:oT-
Tvideace of Vatar Centamimation 1o 10 SQ
Level of Water Contanimation ASSLLmed 1 15 45

Typa of Contamimetion, Soil/Riota

Sstaae @ Festest Surisce Water

Dapch o Growmiumgtar

Net Presipitation

-‘-(’)Im.—-“‘——-

Soil Permsabiliry

Assyumed

oy

dedreck Pearmeability

N/a

Dapth to Bakrock

/A

Surfars Lrociss

90

mumvum-iwco! 1]
mern—dvum-ﬂq
n—-:atmamvm-im:e! 10
Parcentaga of Alusing Values = ﬂ\

iFector Score Divided by Mamimum
Score and Multiplisd by LO0)
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WASTE CEARACTERITTICS

Sd-e No, |

Razardous Ratime: Juspasencal racing frem IO te 100 pounce based on the [ollowisg quidelines:

Cleswi dosmstis-type lamifill, old sits. ®0 kmown hatardous wagtes
Classi domsstis~typs lasifill, reswst fite. no knowa hazardous wastss
Suspartad mmll queatitiss of hasardous vastes

Eaevm small quantitiss of hazardeus wastas

Suspertad mularats quantifies of hasariows westes

Taswve modarits quantitss of hagardous vastes

Suspestad large quaacitiss of Bazardoss wvestes

Laowe laree ¢mstitiss of MSATTORS wastas

EasaasssE

e 20

Reasew for Asuigned Sasardeus Retiog )
Toaterviews cgggi‘l‘gg rnafgrfﬁls d 1Spy 5gd of
in lgpnd £ I Ine s magterials

WASIEZ MANRCIMERT PRACTICIE

noton RAXINOW
WMTING FACTOR  POSSIBLT
BTING FASTOR =23} NILSTPLIER KoRe scoet

Seoesd Accuracy and
Ease of Avwess ta Site

L2

Total wasts Quemtity Assumed

Maste lscompstibility

Avpmmcrs of Lisass or
Comfining baxds

[ ]
——

Callection Syvoan

Cop of Gas
Callsrtion Syscams

fice Closare

-
—

ol | & [l Rka

) > -~ - L

-+

O

[

I

Use of Laschats . 4&
3

2

0

Sabsurisoe Flowe

mawer of Assused Valges + - uc of 9 STFrOTALS W
Percentage of Aemmad Values = i v SUBSCORE

mmper of Miasing swd Rew-Applicable Values = _O_nn of ¢ (Facter Score Dividat by Maximss
Percantage of Missing and NomeApplicaibe Values = _Q\ Score and Multaplied by LOO)

muetwvum-imec! 28
mmotu-—uvuw-(ﬁ\ OVERALL SCORE 25

{Receptors Subscores Y .11 plus

Patieays Subscore X 0.30 pius

Maste Characteristics Subscore X Q.24 plus
wasts Manacement Subscors X 0,341
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WASTE DISPQOSAL SITE AND SPILL AREA ASSESSMENT ANT RATING TCPM

[ ]

ke o Site Site Np 2 ﬁegggsg La qoon'
uac:- RAR-M 7
CupaE /Oparatar ﬁﬁ&”

Comsants, Laaogan rect ves lfqg:d wasTe
39 erated hg site

neTos O
EATINg ACTOR POSSTRLE
WTRG AcTE t0=3) MOITILIZE  aCORE scong

T |« 4 2
Dtm::l'u-: Q . O ffL
— 3 ) A 4
Lami Use/200i 0 3 0 9
Sritical Eovironmescs / 12 [;{ lgL
bartace iat oty / ‘ 6 /9
Maber of Assumed Values = _O out af ¢ wETONLY <0
Pecceatege of Assumed Valuss = (D o soRecoRT
Wmter of Missiog Valkes » _O out ot & (Pastar Score Oivided by NRacieam
Parcantags of nissing Valwes = _(Or Scors aad multiplisd By 100)
Dvidence of Matar Coatamination O 1o O 30
Level of Water Comramimstion 0 _ 1s Q 45
Typa of Comtamination, Soil/Rioza Q 3 ﬂ ,S
Distante to Nesrest Surfase ‘ater 3 4 ,Q Ig_
Dapth te GO Lar 3 7 a/ 9./
Mat Presmipitation / . L }?
m—n osumed / AT
Pudivek Permeabilicy N/A, —_— 4 — -—
Depth to Bedrock MA_ - ‘4 — —
wamner of Assumed Values v _|_ out of 10 ) SUTTOTALS 53 ﬁ_L_
Sureentage of Assamed Values « _JO + sunscone 31
wmper of Miseing Velves = ol Out of 10 (Pactor Score Divided by Maximm

Scorte a3 Mgltiplaied oo
Partentage of migsing Values = a O- ® bl




WASTT CRARACTIRISTICS

Site No. &

Nazacdous Rs

28 3858 sl%

U Juu-‘nmnnmlzunulmpuumﬂmreuummunun

Cloasd demestic=typs lamdfill, old sits. b0 known hazardous wascss
Closed damestic~type lamdfill, recent gita, DO ENOWn DASAIUOSE WANCES
Suspercad small quantities of hassrdows wAstas

Fasem saall quantities of hazsrdous wastas

Suspeceed msderate quantities of hazardous wastes

Zapwe modarats QUARTites Of hazardous wastes

Suspestsd larye quastities of hazsrdous vastes

Laowas larye quastities of basardeus wastes

heasen for Assigped Razardcss Ratisg:

40

AQaoon Mg%j_uz%_ll_l;g.uiwiﬂ__
ee%erofgd‘ Yy Sire

RATING FACTOR o=} MULTIPLIZR

FRICTND™
FACTOR POSSINLE
SCORE SCORT

Mcmrd Accurscy and

Eame of Acuess ™ fity

fasardons Westa Quascity

Total Westa Quantity

wasts locompatibilicy

Abpamcn of Liears aor
Confining Seds

Oss of Leachatw
Collection Syweam

1§ L

Oee of Gas

Callertion Sywtals

Sicw Closars

G o

ubsurtace Tlowe

T

O\ [« I~ lojePiw

2/

smvw of Aasmed vaines = O cue of 9
ma!.\_dvun--_l\
wummmwm.vuu--’ oot of 9
parventage of Missing and wom-Applicalbe Valves -_LL\

KINTOTALS
RTBSCORE

iFaccor Score Divided by Maximem
score and Multiplied By LOQ)

cingr

Owvarall wambmr of Anmassd Values = ! t of 2%
Gwerall Parcentage of Assumed Uuu--l\

34

(Receptert Subacore X 0.12 plus

rathweys Sutmcore X 0.30 plus

Maste Characteristics Subscore X 0.14 plus
wWaste Mansosment Sudscore X .24
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WASTT DISPCSAL SITE AND SPILL AREA ASSESSMENT AND RATING TCOPM

Mame of Sita

Site No. 3  (Waste POL

Rar -M
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Ounez/Oparator RARC-M

Commaea__S1te_Qpprars 1o be ysed +o dum,o (L aste FoL

noro WX
MTiNG nete POSSIBLE
MATING PACTOR (o=~3} MILTIPLIZE  SCORE SCORE
xxCTrTCes
T ! 4 2
Detakim natar wall 0 . A Y5
ey 3 ¢ /8 Iy
Land Use/Zoning _Q 2 Q q_
i e / « 68
Wmser of Assmed Values = _() out of & smToTALS 40 [3X
Parcesatage of Aesused Velues «_O surscoRE 29
mmter of Missiog Values « () out of & (Factor 3core Oivided by Naxamom
Parcantage of Missing Values = () 3 Scors amd multiplied By 1601
PATIMATS

Evidance of Watmr Contamination

10 &O

Lavel of Water Contamination

Assumed

13 [c)

Typs of Concamimation. Soil/Biota

Distarss o Baatwst Suxfecs Wacar

W
3o

DUpth © GrownMmCer

Wet Pracipitation

Soil Permeanilircy

Assamed

buizock Permsabillicy

NA

Depth ts Bedtvex

NIA

Surfacs Lrosion

ol =] = e |~ |~ fo

: ]

mmmber of Asumed Valuss = _&ou: of 10
Parcentage of Asgumed valves » 2O o
wampar of Nissine Values v _2 Out of 10
Percancage of Mizsing Values = .J-_o_\

SUNIOTALS
SURECORE

(Pactor Score Divided Dy Maxilsum
Seore and Multipliied by 1000
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i i 5I+e No. 3

fAsssrdous ha -J*l—n;uum:tunmloopuum“m!uu-mquhua-:

Clossd dmmesticetype lamifill, old sits, 5o XROwh hagardous wastes
mmmm.:uzum.-mmw
w-uq-uu-um-nm

tamm mall gesatitiss of hasardous wasoas

Suspecrtad medernts quastijies of hasardous wastes

taswe sederats quastites of hazardews wmeces

WWMMMWW

Ezsassssl%

Laowa larws quastitiss of hazardaus vastss

Reasen o0 Rasardous ] . .
n‘i’ I 'f‘mn
WASTE NAMAGDMENT PRACTICZS
RCToR XD
MTING FACTOR PORSIBLE
EATTMS TACTOR 0=1) MOLTIPLIER SCORE CORE

Racerd hecuracy amd
tase of Acoess ta fite

Basardous WESts QUARtity

Yotal Wascs Quamtity

Warte Incompatibility

Absanty of Lisers o
Comfinimg Baxds
Use of laachate

3

®) o

Q o

0 8)

l b
e 3 . g

3 &

0 0

Oae of Gas

Collection Sywtwns 2 &
sits Claswre N/A & -—
Subsurface Flows ' 7 [
Sember 0 Asmmed Valves = () oOut of 9 KISTOTALS Sl 1ol
motmvm-ﬁ\ RIBICORE Ez
Paer of Nimsing and Non=dApplicable Valuss = _!_r.'m of ¢ (Facter Score Divided Bv Maximam

parventage of Missing and wom—Applicalbe Values = H\ Scare and Multiplied by 10O

wm-—:umvuun-éw:ot:s 4
Overall Percentags of Assumsd Values ® i\ OVERALL SCORE Z

(Recaptors Sunscore Y 0.22 plus

rathways Subscore X 8.3¢ pius

Magte CTAracteriscics Subscore X 0.14 plus
Wasts mansowsent Supscore X Q.14
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ASSESSMENT AND RATING TCRM

Site No 4

Mame of Sita

Bgr-™M

Locscaon

Owoar/Opagacor

Kar- M
Site 1S used 0y

Coumanty

of Rak+ovik ~

Station gnd o0gliye villgge
4

(0=3)

Populacion withio
1,000 Feat

Cistance to Nearssc
Orinking water sell

Discam:s to hesarvacion
Msundary

Laad Usa/Zonimg

Sritical Envirormests

—IC O -

Watar Quality af Nearpy
Suxfacs Wacar Body

l—uatmvum-_d__mdi
lm.o!mnhu-i\
Wamber of Nissing Velues = (O out of &
m:otum\f&l‘l-—o—\

Pvidance of Watar Contamination

laval of Nater Coscasination

TYpa of Cemtamination. Soil/Ricta

Discanos o Sesrest Surface Watar

Dapth te Growndwatar

Net Precipitation

Soil Permeanilicy

badrock Pearmeabilitvy

Oepth to Bedrock

Surfacs Erosion

Hasber of Assumed Valuss = _2._ tut of 1O
Percentage of Assumed Values = _Q_Q L
wamver of iseing Veluss « _g Out of 10
Purcentage of Missing Yalues = _&_0\

~|— | -~ = &

SURSTORE

(Factor Scors Oivided by Maximum
Seore am multiplied by L0Q)
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WASTE CHARACTIRISTICS

Site No 4

Aszardous Ra :  Jodemsatil cacing from 10 to 100 poiata haped on the followisy gaidelines:

Closed damestir-type lamdfill. old site. So Xaown hatardous westes
Closed dewascic~cyps lamifill, Cowant Site. M0 KROwE BAEACHOUN wASCES
m-n;q—uu-dmm_

Iasum ssall quartities of hasardous wvastad
mﬂ-ln"mdm-ul
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Lnawn laree quantitias of hasardous wastes

s 0z 20

--lumu‘admlﬂ--
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AT NAXDEM
:‘dm:un 3 ? Q, g
fasardous Wasta Quastity SSQL"(d ] v '7 ,.Q_]
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A-no!.::-ier . 6 ’?
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Callection Jystam
Oee of Gas

0
[

[
3

. 2

0

£ite Clasure

Sebwurisve Tlows

md“vm-_&m:t! STRTTTALS !s‘z
mda_ﬂvu--n\ SIBSCORE 5!
mmber of Misying and mon-Applicabie Velues -_Qonol L (ractor Score Divided bv Maximm
Percentage of Missing and Mom-Applicalbe Valoes = _Q_, Score and Multiplied by 100

w_ﬂtdmvum-q out of 2% ' L/
ounumotun-dvum-fh\ OVEFALL SCORE 2

{Recwptors Subscore X 0.2% plus

Patimigys Sutmcore X §.3¢ plus

Masts Characteristics Subscore X Q.34 plus
Wasty Manacement Subscore X 0.14)



2 143

WASTE TISPCSAL SITE AND SPILL AREAR ASSESSMENT ANT RATING :‘CP:‘!‘

Mama af Sita

Site Na ¢ -- Oraingae Cut Contamination

Locacios Bae - M
Owant/Opscator Kar- M
Commanty Contamination of Oraingar Cuf by
! e__£rom _Fouler usr
TG mcTes POSSTALE
BATING PACTCR (=3} MULTIPLIER  SCIRE scoaE
AECTPTORS
Population Withis
1,000 Pest [ 4 4 /.2
Drinking vatar saby O 15 O 5
Distance to Aaservation 3 . [8 /?
Land Use/Zoniog O } 0 9
Cratizal Environmeats l 12 ]2 3é
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Surfacs wacar body / . G ]2
MmmDer of Assumed Values = &) ous of & sTonLS 3o [ 3%
Perceacage of Assumed valuss =_O) 4 nRscoRE =
mmmer of Missing Vaiues = O out of ¢ (Factor Saore Divided by Mammas
Parcantage of Rissing m....-LL\ Scare and Mulciplied By 100)
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Prvidence of Watar Contamination 1o &o 3:
Level of Water Centanimation ASngn?d is |5 L}S

Typa of Concamination, Soil/Miota

Discanos to Mesrwst Suriace uatar

Oapth o Growntemtar

Met Precipitation

Sail Parmsanilicy

Asﬁqmed

badrock Permeabntlity

N[A

I“--_.(,.;im._____i*_,

Dapth to Bedrock

AJA

Surfacs Lrexion

a1

Nomber of Avsumed Valuss » &m: of 10
Pezeentage of Assamed Values = O
wmoer of Alseim Vaives = I out of 10
Pascencage of Mizsing Values -Q&\

SUNTOUTALS
SURSCORE
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Score and Multiplied by 10OV
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WASTE CEAMACTERISTICS

Sl' te No. ¥

Bagardous Rating: Judgemsatil rating fyos 30 to 100 paints Sased on the following guidelines:
Poines

3o wmtmhdlm.ouuu.-mw-nm

&0 Qndl—tsrtmw.tmssu.nmw-cnn

50 --:u—nq-uu-um—_:-

“0 Xaowe mmall quantitiss of hamrdtus wasrtes
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] wmmu—um-«-

100 Lnews large gastitiss of hasardous wastes

g

Assmee of Linars of

TACTON FAEDEON

AT FACTOR  POSEINLE
RATING FACTOR -3 WITTFLIIN  SCURE SCORT
::czﬁ: siee N / A - 1 -— —
Masardoss Wewts Quantity O v O Q l
Totzl Wasts Quantity o & [ -1
Masta lacospstibilicy O 3 q

|

Confining Beds [ ]
Calteotion syeies N /A - ‘ -
Sliteeion syrime N /A - . _
Sits Clasure A]:/A - .

ubsurfsce Flowe

_-ofu—uvm-am:exs
mﬂh‘—dvm-“\
_cumumm.vnn-- ft Cut

of 9
mumgm.ﬁwwuamvnnu- \]

0O
0O_
b

5 0 ar

(Facvor Scove Dividad bv MARLEMR
Score and Multipliwd Dy LOO)

Overall Mambmr of Aswsmsd Values = ;. out of 25
Overall Peresntage of Assmumed Yaluss = 3\

OVTRALL $CORE SQ

(Receprors Subscore  0.21 plus

rathways Subscore X 0.30 pius

waste Sharacteristics jubecore % 0.34 plus
Maste Mapnsosment Supscore X 0.241}



WASTE [ISPOSAL SITE AND SPILL ARSA ASSESSMENT AND RATING TTRM

Site

Name of Sice

No 9

Old Qump S;te - NW

Location BAQ'M
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FACICR MAXININ
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BATING PACTOR (o=3) MILTIFLIER  XUKE SCORE
AECEPTORS
1,000 Fest viems l R 4 } 2
Seianimy wacer vall 0 " o 45
Distanss to ResarvaLlos
= 3 ¢ 1§ Y
Lasd Use/Ianisg 0 3 0 q
Critical ERwiromhants ' .M ’, 2 36
et ey ey T | . A L%
Smoer of Aammed values = O our of 6 SIpTOTLS 40 3%
Parcaatags of Aasusad Values = 0 N SURSCORE
samwer of Rissiog Valuss o O out of & (Pacror Score Divided by Maxisms
Parcancaqs of Missing Values = _Q_\ Scors and Multiplisd Ty 1000
PATRMAYE

Bvidqnce of watar Contamination

Lavel of Matar Cootarination

Typs of Comtaminatiom. $oil/Riota

piscancs te Rearwst furiacs Macar

Ompth to Groumdwter

Net Prusiploacion

soil Permsapility

Aﬁsu me d

xbipes Parmeabillicy

N A

Dapth W Badrock

N /A

surface Lromion

o |t ‘"“-CJ(JDOHOFO

mmber of Assumsd Values = ’ oue of 10
Par ge of A d Values = ’!2\
out of 10

wmmpar of Missing Valuas =
percentags of Missing Values = IO\

SURTUTALS 5.3
sTRSCORE

(Pactor Scors Divided by Maximum
Score amd Multiplied by 100}
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WASIZ CEARACTERISTICS

5”’6 No q

RMatardous Ratimy: Julpemental rating from 30 to 100 points based on the lallowisg quidelines:

Clossd tomastic~type lamifill. old sits, f0 REOWE hezardous wAStes
Closwl demestic~type landfill, recumt sita, so khwown hasardous wastes
Suspastad sall qeeacities of haszardous wastas

s Sall quantitiss of hassrdows wascas

Suspertyl aderats quastiptes of hasardous wvastes

Lo soderats quantices of hazsrdecs wastas

Suspectad larew quastitiss of hatardous westse
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SUBSIORE _ﬂ
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MTING FACTOR =) MOLTIPLIER SCOAR ot
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¢
o !

Use of Laachats

3
1
0
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3
Q
0

Sl ke |S [w|Ola

Callection Srycams 2

fite Clasuzw |

l—

Subsuriste Tl ?

o

Bamier of Mamsmd Valnes = gl oue of 9 WTTTALS 30
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Overall Percentage of Assumed values = |t OVERALL SCORT ) EO

(Recepeors Subscore Y 0.221 plus

Patiways Subscore X G.30 plius
Maste Charactariscics Subscors X (.24 plus
Masts Mansosment Subscore X 0.24 )
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WASTE DISPCSAL STTE AND SPILL ARSA ASSESSMENT AND RATING TOPM

uame of Sits 6|'+P NO ll Old !?umD \Siff
Locacion ECIS‘I' Eﬂd O; A siﬂllﬂ - Ag_“’M
oumar/oparatar____ I AL = T
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\ |
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AsSamed

padrock Permeadilicy N!ﬂ.
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| X
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WASIT CEARACTERISTICS

SH’& No (2

Rssardous Ratjing: Judpesmatal racing frewm X0 to 100 points based on the followimy yuidelines:

Qosel dmmastic=typs lamifill, old site. ae Xoown hazardoos wastes
Sooml dmmsscic~type lamifill, resewt site. =0 nowe hazardous veastes
Suspastad sull yesstitiss af Msardous wastes

Sheve mmall qmntitiss of hasardewe wastes
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_t_dhmmﬂ-umm
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Esaasssslg

3

350

m—mmmnn:q-d . . r‘f‘ w +

U e YEY
Fmsardess Wasta Quantity Ssgmed i ng
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wasts Inoompatililiey
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3
b 18
¢« 1%

——
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Subsurfuse Tlsws !

o\ e~ TPl

g

ol
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ard Multiplisa by 1LO0Q)

Eé -~ [ ~N - - b - ~8 ~4 5

Bmber of Asswnsd Valows = L Out of 9
Parcentage of Asmemsd Valuss = Q¢

Mumar of Nissisg e Nos-Applisaale Vaiuss = | Owe of 9
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m—-xa:mvuu--ﬁou:atzs d
o—-n.umotu-u-dvm-[l\ OVERALL SCORE Bi
[(Recwpeors Subscore 1 9.12 plus
rativeys Subecore X §.30 plas

Waste Charactariscics Subscors X 0.24 plus
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WASTE DISPOSAL SITE AND SPILI AREA ASSESSMENT AND RATING TCORM

mame of Sita f_; NC) 13 Old Qumﬂ Sif'e. EAST
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Level of Mater Comtaization A’SSun'\Qd 1s I5

Type of Camuanisatiom. Soil/Riota A_ i mf’d
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WMITT TEARACTIRITTICS

S te Nol?3y

Rssardous Rating: Judqusstal ratism frem J0 to 100 points based on the foliowiaq quidelines:
Poincs

30 Clossd dommstic~typs lamifill, old sits, Do kbown hAZArtous whetss
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(Receptors Subscore Y 0.22 pius

Pathways Subscore X 6.30 pilus
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Waste Manseement Submcore X 0.24)

[ 3]



2 i5i

WASTE DISPCSAL SITT AND SPILL AREA ASSESSMENT AND RATING FOPM
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WASTE CEARACTERISTICS
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