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ABSTRACT

This combined engineering and environmental evaluation
of the contaminated site area at the Seaway Industrial
Park in Tcnawanda, New York, is sponsored by the U.S.
Lepartment of Energy and is managed by the Oak Ridge
Operations Office. The site is included in the
Formerly Utilszed MED/ALC Sites Remedial Action
Program, or FUSRAP. The objective of this report is
to propose various options for remedial action
specific to the Seaway Industrial Park site, and their
associated environmental impacts. The proposed
options range from the no cost Option A, No Action, to
the highest cost ($87,174,000) Option D3, Interim
Off-Site Storage and Final Seabed Cisposal under
Strict Regulatory Controls. Option El ($42,071,000),
Decontamination and PRestoration with Direct Disposal
at an Existing Moderately Distant Disposal Facility,
is the recommended option based on the engineering
evaluation, FUSRAP objectives, cost, and environmental
impacts.
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CHAPTER 1

37629
INTRGDUCTION ANC SUMMARY .

1.1 PROGRAM HISTORY AND REPO¥*T PURPOSE

1.1.1 FUSRAP Program History(1l’

During the 1940's and 1950's the Manhattan Engineer
District (MED) and its successcr, the Atomic Energy Commission
(AEC), conducted a program involving research, development,
processing, and production of -uranium and thorium, and the
storage of radiocactive ores =2nd residues. This program was
carried out under the First War Powers Act of 1941 and the
Atomic Energy Acts of 1946 24 1954. Virtually all of this
work was performed by privat= contractors, on land that was
federally, privately, or institctionally owned.

Most of the original uranium processed for the nuclear
energy weapons proaram was extracted from pitchblende ore that
first was stored, then transported to sampling plants in the
east, and then dispersed to nills and refineries for uranium
extraction. After World War I, some ores also were processed
to obtain thorium. A mill concentrate was obtained from the

1 ores. This concentrate was either refined and converted to
other uranium or thorium compounds or was transformed into
metal. The resulting products were further dispersed to

" other participants in the program. As a consequence of these

“ activities, processing sites became contaminated. Such sites
4 eventually were decontaminated in accordance with the criteria

and survey methods then in existence. Since those early days,

‘ radiological criteria and proposed guidelines for the release of
such sites for "unrestricted” use have become more stringent.

In 1974, as a result of the more stringent criteria, the
U.S. Government instituted the "Formerly Utilized MED/AEC Sites
Remedial Action Program," or FUSRAP. The objectives of this
program were as follows:

(a) Identify and assess all former MED/AEC sites that
processed radioactive materials to determine whether
further decontaminaz<ion is needed

Decontaminate thes= sites to conform with current
Environmental Protection Agency (EPA) and Nuclear
Regulatory Commissisn (NRC) criteria

Develop remedial action programs which are designed to
preclude any furthe- radiological problems at sites
which were formerly u:ilized by MED/AEC

Dispose of all ra‘Aoactive residues in an environ-
mentally acceptable ~anner

1-1
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Certify the sites, to the extent possible, for
unrestricted future use

Accomplish all work in accordance with 1land owners
agreements, local and state environmental and land-use
requirements to the extent permitted by Federal law,
and applicable National Environmental Policy Act
(NEPA) and Department of Energy (DOE) policies and
procedures

Document site radiological conditions, dquantify
material at the site, and document disposition of
materials

Efforts by ma~y Federal, state, local, and commercial
organizations have been under way since 1974 in pursuit of these
objectives. Before 1974, the essential radiological survey work
was carried out at sites identified at that time by the AEC
under implied authority of the Atomic Energy Acts of 1946
and 1954, as amended. The Energy Research and Development
Administration (ERDA) and the DOE continued this work under the
same authority.

Since 1974, FUSRAP work has been carried out by the DOE
office of the Assistant Secretary for Environment (ASEV) to
recover and regenerate radiological site status information and
records and to perform site surveys of locations that have
incomplete radiological records. To date, 31 FUSRAP sites which
may require some formm of remedial action have been identified.
The Remedial Action Programs Office (RAPO) of the Deputy
Assistant Secretary for Nuclear Waste Management is continuing
the program, in conjunction with the ASEV, to identify and
remedy radiological conditions at sites formerly utilized by the
MED and the AEC.

The authority enabling the FUSRAP to proceed is a result of
legislation passed by the U.S. Congress. The Atomic Energy
Acts of 1946 and 1954, as amended, authorized the DOE to
decontaminate sites under the FUSRAP where Federal ownership
or control existed providing that two conditions were met:
{a) the MED or AEC were contractually responsible for the
decontamination costs, and (b) the contractors or property
transferees involved were not aware of the presence of con-
tamination. 1f authority regarding an MED/AEC site is not
clear, the Assistant Secretary for Nuclear Energy (ASNE) may
authorize preliminary studies at that site to define the
remedial action options and to develop technology to implement
the remedial actions. The detailed engineering and National
Environmental Policy Act (NEPA) review process may not begin
for a site under auestionable authority until the following
occur: (a) the legislation authorizing the performance of
remedial action is enacted, (b) radiological criteria leading to
unrestricted site use are placed in force, and {(c) disposal

1-2
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sites for MED/AEC wastes become available. Finally, a con-
taminated site that is being operated undeyx an NBEC license or an
Ayreement State license is not subject to rerelial action under
FUSRAP auspices.

Another recent legislative act that has affected the
FUSRAP program was the FY 1978 Authorizatio- Act. Through
this act, the U.S. Congress has expressed its intent that, at
the completion of the FUSRAP survey, the DCEZ should begin
inmplementation of remedial actions at those iZentified FUSRAP
sites where authority already exists; in adZition, the DOE
should seek new legislative authority to implement remedial
actions at remaining sites for which no congr=ssional authori-
Zation exists.

In the spiiit of the congressional intent expvessed in
the FY 1978 Authorization Act, the DOE has plans for the
submittal of the Residual Radioactive Material Control Act for
congressional enactment in 1982. This act woul? authorize reme-
dial actions at MEL/AFC sites which pose a thr=at to the public
or to the environment because of radiological contaminaztition
above the criteria levels. The Seaway Indust:ial Park (Seaway)
site at Tonawanda, i .# York would be subject to this new con-
gressional legislation. However, before implementation of the
selected remedial action option can begin, a DOE-approved
disposal site either in New York or in a nearby regional state
must be made available, as explained in Chapter 3, Section
3.2.

l1.1.2 Report Purpose

The purpose of this report is to present the results
of the preliminary engineering evaluation and the environmental
assessment leading to the selection of appropriate renmedial
action options for the Seaway Industrial Park site.

1.2 BACKGROUKD AND CURRENT SITE CONDITIONS(2®

The ESecaway Industrial Park is presen-ly owned by the
Seaway Industrial Park TLCevelopnent Conpany, Inc. The site is
located on lot 94 in the Town of Tonawanda, New York, which is
approximately 9 mi (14 xm) north of Buffalo, New York.

The Seaway Industrial Park site covers 100 acres (40 ha),
'8

most of which have been and continue to be used as a sanitary
landf£ill. There are no buildings on site: however, two firms
(Murphy Motor Freight Lines, Inc. and Air Prod_cts and Chenical,
Inc.) do occupy parts of the site. Both firms are located on
the northwest portion of the site, as shown on the ownership map
in Figure 3-6. The three contaminated comb ::d areas cover 13
acres (5 ha) and are located in the central por=ion of the site,
as shown in Figure 3-3. According to radiological surveys made
by the Oak Ridge National Laboratory (OR:uL' 2) ana by Ford,
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Eacon & Davis Utah Inc. (FB&DU), the contamination in Areas L,
B, and C averages about 2 to 3 ft (0.6 to 1 m} in depth.

The Seaway Industrial Park site is accessible from River
Road on the northwest side. The Niagara River lies approxi-
mately 300 ft (90 m) to the northwest, and rail service is
available 650 ft (200 m) to the southwest.

Elevation of the area surrounding the site is altout
590 ft (180 m) above mean sea level and portions of the landfill
itself presently rise to over 640 ft (200 m) above mean sea
level. .

Most of the drainage from the site flows north or northeast
into drainage ditchr~s feeding Twomile Creek which flows into the
Niagara River. Some runoff accumulates near the scthern
boundary of the site. This runoff is, in part, from both
the Ashland and Seaway properties. The contaminated site
areas are not in a flood plain. A hydrogeologic investigation
rrepared by Wehran Engineering 3 indicated that vertical
leaching of precipitation into the landfill and recent alluvial
deposits does occur. Under the recent alluvium, however,
an aquiclude consisting of two impermeable clayey geologic
formations inhibits further vertical migration. The ground
water table within the landfill radially discharges to the
landfill perimeter eventually finding its way into surface
water drainage ditches. The alluvial deposits vary in thickness
from 0 to 17 ft (0 to 5 m).

From 1944 through 1946, the former laist property received
residue from uranium processing. The present owner of the llaist
property, Ashland 0il, Inc., in 1974 removed approximately 6,000
yd (4,590 m)(3) of this residue and deposited it ion the Seaway
Industrial Park site. The residue, being comprised mostly of
low-grade uranium ore tailings, was dumped in Areas A, B, and C,
as shown in Figure 3-3. ’

Because of moving and spreading of the residue, much mixing
has occurred with clean soil, greatly increasing (the volume of
contaminated material. According to ORNL socil sample data, Area
A contains contamination above EPA criteria to a depth of
approximately 2 ft (0.6 m). Areas B and C contaih contaminated
80ils to approximately 3 ft (1 m) in depth. The total in-
place volume of contamination in or near Areas A, B, and C is
estinated at 49,400 yd3 (37,800 m3).(3) According to samples
taken by FB&DU, Area B seems to have been dispersed. Soil
samples taken in Area b were not elevated, and external gamma
readings were only slightly elevated. Area C seems to have
increased in size possibly due to erosion down the slope to
the south. Volumes of contaminated residues in Area B were
conservatively calculated using the ORNL area estimation and a
depth of 3 ft (1 m). The Area C volume was calculated using the
FB&DU increased size and a depth of 3 ft (1 m). |
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Vater sample data taken by ORNL ané Fu&DU show slightly
elevated 226Ra and 238y concentrations in drainage areas on
or near the Seaway site. Both radionuclides show concentrations
near the FPA standards but well below the NRC release limits.
External gamma radiation and radon flux results also were above
background 1levels; however, health effects due to radiologic
conditions were calculated as negligible. No immediate action
is required to alleviate either health effects or environmental
impacts.

1.3 ENGINEERING EVALUATION

There are five alternatives from which site-specific
remedial action options can be devised for contaminated pro-
perties:

Basic Alternative I No Action

Basic Alternative Minimal Action

Basic Alternative Stabilization/Entombment
Basic Alternative Partial Decontamination

Basic Alternative Decontamination and Restoration

These “basic alternatives were evaluated according to the
site-specific requirements at the Seaway Industrial Park site.
It was determined that Basic Alternatives II and IV were not
applicable for the reasons presented below.

Basic Alternative II, the minimal action alternative, was
rejected on the basis that contamination could not be adequately
stabilized under present conditions nor under the proposed
manner of maintaining the landfiil, which is outlined in a
report by Wehran Egineering, Inc. 3 and includes covering
the landfill with a layer of clay, vegetating the cover, and
rnonitoring the local ground water for leachates. Workers would
continue to be exposed to direct gamma radiation, and radon flux
rates would not be reduced to a level which is attainable under
other basic alternatives.

Rasic Alternative IV, the partial decontamination alterna-
tive, is not justified because the site does not pose an
immediate health or environmental hazard. The main objective
of the partial decontamination option is to remove immediate
health hazards and leave the less hazardous material for future
consideration. 50il contamination is fairly uniform resulting
in little immediate gain from partially decontaminating.

As a result of the evaluation above, 10 options for
remedial action are proposed at the Seaway site:
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Opticvn A - Ne Action

No action would be taken to clean up the site.
This optien is used to compare impa-~-s of the current
conditions with those of the other op-ions.

Option B - On-Site Stabilization

This option involves excavation and reburial of the
contaminated residues on site with c<ngineered ground
water control and radon gas encap:s.:lation. A 3-ft
(1-m) layer of clay would serve as a hydrological
barrier around the buried residues In addition, an
extra 6 ft (2 m) of topsoil would b= used as a cover
to meet NRI proposed guidelines for 1,000 yr of
stabilization. The U.S. Governm=n%t would hav. to
purchase the site and assume future liability for
it.

Option C - Decontamination and Restoration with Interim
On-Site Storage

Option C requires earthmoving equizmsnt to stockpile
the contaminated residues in a selcdon used section of
the site. A plastic cover would be used to stabilize
the residues and restrict rainwater contact during the
interim storage.

Option Cl - Cuntaminated materials wculd be taken from
interim storage, loade into trucks an
assumed distance of 50C =i (800 km) to a
state or regional disposal facility.

Option C2 - Contaminated materials would be taken
from interim storage by truck an assumed
distance of 500 mi (80C 1) to an embarka-
tion point for final seabed disposal under
relaxed regulatory cont:ols.

Option C3 - Contaminated material: would be taken
from interim storage., packaged to meet
stringent requirements, z2nd transported an
assumed distance of 505 mi (800 kxm) to
an embarkation point for final seabed
disposal under strict regulatory controls.

Option D - Decontamination and Restorat!on with Interim
off-gite Storage

Decontamination and restoration would proceed as in
Option C; however, interim ‘storag= would take place
off site.
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Option D1 - Ynterim off~-site storage would be at an
assumed distance of 150 mi (240 km), with
final disposal at a state or regional
disposal facility at an assumed distance
of 500 mi (800 km).

Option D2 - Interim off-site storage would be at an
assumed distance of 150 mi (240 km), with
final seabed disposal under relaxed
regulatory controls at an assumed distance
of 500 mi (800 km) to the embarkation
point.

Option D3 - Interim off-site storage would be at an
assumed distance of 150 mi (240 Xm),
with final seabed disposal under uurict
regulatory controls at an assumed distance
of 500 mi (800 km) to the embarkation
point.

.-Option E - Decontamination’ and Restoration with Direct
Disposal t an Existing Disposal Facility

This approach would require the same on-site remedial
action as that in Option C. . The contaminated waste
would be shipped directly to an existing disposal
facility.

Option E1 - Direct disposal would be at an existing
moderately distant disposal facility at a
distance of 1,000 mi (1,600 xm).

Option E2 - Direct disposal would be At an exieting
distant disposal facility at a distance of
2,300 mi (3,700 kxm).

The estimated number of working days to completion, the
.estimated worker crew sizes, and the estimated cost of each
option are as follows:

Option A O days, with a crew size of 0O, and a total
cost of O.

Option B 88 days, with a crew size of 20, and a total
cost of §2,137,000.

Option Cl1 363 days, with a crew size of 69, and a total
cost of $52,341,000.

Option C2 363 days, with a crew size of 69, and a total
cost of $22,226,000. . °
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Option C3 393 days, with a crew size of 69, and a total
cost of $73,889,000.

Option D1 440 days, with a crew size of 69, and a to-zl
Option D2 440 days, with a crew size of 69, and a to-al
cost of $35,028,000.

Option D3 470 days, with a crew size of 69, and a to:al
cost of $87,174,000.

Option E1 40 days, with a crew size of 35, and a to*=1
cost of $42,071,000.

Option E2 45 days, with a crew size of 35,
cost of $54,277,000.

1.4 ENVIRONMENTAL EVALUATION

An environmental survey was performed to ensurs that
relevant facts woula ve available and included in the eval:ation
of the various options. After engineering evaluatiocns had
led to the identification of practicable remedial action
options that could be implemented at the site, the envirormental
impact evaluation was outlined to include the approzriate
environmental parameters. Data from the engineeringy and
environmental surveys were analyzed and placed into reclevant
formats, such as health effects, worker and transpcr--ation
accident potentials, costs, etc. The impact analysis w=c then
performed and used as input for the environmental evaluz:tion of
each of the proposed options.

» As a result of the environmental evaluation, it was
determined that the Seaway Industrial Park site was not an
environmentally sensitive area. The potential impacts of
remedial action on human health, quality of life, envircnmental
integrity, and nonrenewable resources were determined to be
insignificant.

1.5 UTILIZATION OF ENGINEERING AND ENVIRONMENTAL INFORM:TION

The engineering and environmental information used to
evaluate the proposed options was compiled into an evzluation
matrix, which permits a comparison of options needed for the
selection of the recommended and environmentally pr=ferred
options. This matrix reflects an objective evalua:ion of
the 16 environmental and nonenvironmental parameters po--ntially
affecting the Seaway Industrial Park site. The par:neters
include issues such as air and water quality, health cZfects,
and future liability. The impacts of all of these pa-ameters
were not quantifiable in an absolute sense. Therefc::, sub-
jective judgement also had to be utilized to deterc!

1-8




se impacts or the magnitude of the benefits

severity of the acdver
under ®ach propcsel option.

the matrix analysis, Option El was Geter-—

As a result ~f )
ommended option as well as the environ-

mined to be the rec
mentally preferred sption.




CHAPTER 1 REFEREMNCES

“Program Manaagement Plan”; Draft Report, Formerly Utilized
Sites Remedial Action Program; Department of Energy:
p. 1-20; Oct 1980.

R. W. Leggett, et al.; "Radiological Survey of the Seaway
Industrial Park, Tonawanda, New York":; Final Report: Report
No. DOE/EV-0005/6; Oak Ridge National Laboratory: Oak
Ridge, Tennessee 37830; May 1976.

"Hydrogeologic 1Investigation Seaway Industrial Park
Sanitary Landfill"; Wehran Engineering, P.C.; Kenmore, New
York 14217; May 1979.




CHAPTER 2

4
(o)
4
B
-]
o
Q
3]
a
m
(=}

I
[

RE




CHAPTER 2 13 76 29

RECOMMENDED O¥FTION

Option El is the recommended option. This chapter sum-
mariz=s the rationale for selecting Option El1 for implementation
at the Seaway Industrial Park site. The engineering effort
reguired for implementation of Option E1, which proposes
the lecontamination and restoration with direct disposal
at ar existing moderately distant facility, is described in
detall, along with environmental impacts, in Chapter 6. An
evaluation of these impacts is given in Chapter 7, where Option
El is identified as the recommended option as well as the
environmentally preferred option.

Option E2 would reguire a large-scale effort to remove
over 49,400 ya3 (37,800 m3) of in-place contaminated materials
fror the site. Monitoring of gamma radiation during excavation
woul? be required. Soil samples would be taken for confirmation
of decontamination.

The excavated contaminated soils and materials would
be +transported by rail to an existing moderately distant
disgcsal facility, which is assumed to be a distance of 1,000 mi
(1,602 xm) from Tonawanda, New York. At this distance, rail
haulaje would be more cost-effective than truck haulage.

Several of the other proposed options appear to offer
sigrnificant advantages over Option El when considering indivi-
dual evaluation parameters. Option B, which rpoposes on-site
stabvilization, offers a distinct advantage in the cost category
over Option El. Option B would cost about $40,000,000 less than
Optisn E2: however, Option B sustains more adverse ratings in
the future liability, fulfillment of FUSRAP objectives and
publi: sentiment categories than does Option El. Option E2 also
has :high overall weighted points totals in the evaluation matrix
but has a longer distance to a disposal site (and therefore
costs more), uses more nonrenewable resources (petroleum fuels),
and has greater chances of transport accidents than does
Option El.
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CHAPTER 3 137629

BACKGROUND AXNZ DESCRIPTION OF SITE °

3.1 HAISTORY AND SITE BACKGFCUND

This section describes +he location of the Seaway Indus-
trial Park site relative to its surroundings, characteristics of
the materials present on the site, past and current operations
at the site, and present site ownership.

3.1.1 Site Location **

The Seaway Industrial Park site is located within the
official limits of tiie Town =f Tonawanda, Erie County, New York.
The Town of Tonawanda, shown in Figure 3-1, is loccated about
9 mi (15 xm) northwest of Ruffalo, New York. The City of
Tonawanda is located on the north side of the town, about 0.75
mi (1.2 xm) north of the Sea2vzy site. Lake Erie is located less
than 10 mi (16 kxm) to the southwest. The Seaway property is
bounded by Ashland 0il, Inc.: River Road: Murphy Trucking, Inc.:
Leffler Auto Parts: pr. .erty owned by Niagara Mohawk Power
Corporation; and Agway Petroleum Corporation, as shown in
Figures 3-2 and 3-6.

3.1.2 Site Description(l)

The Seaway Industrial Park (Lot 94 of the Town of Tona-
wanda) covers almost 100 acr=s (40 ha), most of which has bheen
used as a sanitary landf:il: for about 50 yr. The site is
located in a large industrial area, and the areas containing the
radiocactive waste are more *han 0.5 mi (0.8 km) from the nearest
dwellings. There are no permanent buildings on the Seaway
Industrial Park site, and there is little vegetation. Some
parts of the site are at a higher elevation than the surrounding

-

terrain, as shown in Figure 2-3.

Most of the drainage from the Seaway Industrial Park site
flows north or northeast into drainage ditches or a creek and
eventually into the neardy Niagara River. A portion of the
drainage, from the area just south of Murphy Trucking, Inc.,
flows down a steep incline toward River Road, and some of this
runoff also accumulates nea- Murphy Trucking. Drainage from the
Ashland 0il property flows arcund the Seaway site and eventually
into the nearby Niagara River, zs shown in Figure 3-4.

3.1.3 Site History

The Seaway Industrial Park is a landfill disposal site
which was not associated wi:h any MED or AEC operations. The
Seaway site is located nex: :o the former Haist property which
received residues from uranium processing during the years
1944 through 1946. However, in 1974, Ashland 0il, the owner of
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the former Haist property, excavated about 6,000 yd3 (4,600
m3) of surface soils contaminated with low levels of radiocactive
waste razsidues.

137629

The residue was dumped into three separate areas. One area
covers about 10 acres (4 ha), and the other 2 areas combined
cover about 3.5 acres (1.8 ha). Within the 10-acre (4-ha)
area, the residue was generally spread to a depth of less than
2 ft (0.6 m). 1In the other two areas, the residue was left in
small isolated mounds. Although most of the contaminated soils
are not covered, they have been partially mixed with clean soil
during recent years due to earthmoving associated with landfill
operations.

The Health and Safety Research Division of Oak Ridge
National Laboratory (ORNL) performed a radiological survey of
the Seaway Induscrial Park site during the period of August 6
through 13, 1976.(1) The purpose of the survey was to determine
radiation levels and the extent of movement of radioactive
residues by natural means, such as runoff. The results of this
survey indicated that external gamma radiation (EGR), radon, and
radon daughter levels exceed guideline values over small,
isolated areas of the landfill. Supplemental radiological data
and site conditions .=re obtained by Ford, Bacon & Davis Utah
Inc. (FB&DU)} in June 1i981.

3.1.4 Site Ownership

The Seaway Industrial Park site is owned by Seaway Indus-
trial Park Development Company, Inc., of Tonawanda, New York,
and is operated by Niagara Landfill, Inc.

3.2 WASTE 1ISOLATION AND DISPOSAL POLICY

Implementation of the recommended remedial action option
selected for the Seaway Industrial Park site and disposal of the
low-level radioactive wastes from the site must be accomplished
in accordance with the legislation enacted as part of the
National Plan for Radioactive Waste Management. Consequently,
in addition to the legislation already in force concerning
some specific FUSRAP sites, discussed ip Chapter 1, Federal
legislation, discussed in Subsection 3.2.1, must yet be passed
to authorize implementation of remedial action options at other
specific FUSRAP sites such as the Seaway Industrial Park site.

3.2.1 Residual Radiocactive Material Control Act

This proposed leaislation is designed to authorize the
Secretary of Energy to conduct remedial actions at those
formerly utilized MED/AEC sites which, according to established
criteria, pose a potential health threat to the public or
adverse impact to the environment- because of residual radio-
logical contamination. The term "residual radioactive material"
means any radioactive material on site that results in radiation
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levels that exceed background levels. The Seaway Industrial
Park is a site containing MED/AEC residia! radioactive contami-
nation. Consequently, based on FUSRAP? ;ujidelines the site
requires remedial action, which would be auv:“orized with passage
of the prouposed legislation. Currently. plans are that the
Residual Radioactive Material Control Act will be submitted for
congressional action in 1982.

3.2.2 Low-Level Waste Disposal Policy

Also important to implementation o©f the recommended
remedial action option at the Seaway Industrial Park site is
selection of the disposal site. Public Law 96-573, the Low-
Level VWaste Policy Act, enacted December 22, 1980, makes each
state responsible for providing its own disposal site for the
low-level radioactive wastes of certai- categories (e.g.,
MED/AEC wastes) produced within its borders. The disposal site,
whose location must be approved by the TJZ, may be “ocated
within the state, .or .in another regional state, by agreement
with that state and with approval of the DCZ. It is important
to recognize that 3 DOE-approved disposal site specified to
receive the MED/AEC wastes from the Seaway ~ndustrial Park site
does not currently exist, either within New York or within a
regional state.

3.2.3 Radiological Risks to Health and Envi-onment

The specific activity of the contaminznts is low and the
health hazard resulting from the radiocaciive contaminants is
low, with the wastes in their present coadition. However,
control and securaity cannot be assured for the significant
period of time that these materials will remain radioactive.
Consequently, the DOE has determined that these wastes must not
be exposed to the environment in an uncontrolled manner. It
has, therefore, considered the Seaway Industrial Park site
eligible for "studies to define remedial 2ction options and
develop technology for remedial action.*{2)

3.2.4 Public Awareness and Attitudes

The owners, operator, manager, and workers at the site
are aware of the presence of cont&uminate! materials. State
and local health officials are also aware of this situation.
There does not appear to be significant adverse publicity
concerning the presence of the contamination on site. Dis-
cussions of FB&DU personnel with worke:-s and managers at
the site revealed that mcst personnel a* the site had few
reservations about working in the present env:ronment.

3.3 OTHER AGENCY INVOLVEMENT

New York is a Nuclear Agreement Sta:z. and consequently
jurisdiction over matters involving ralicactive materials
(e.g., licensing of facilities, and selection of disposal site)
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rests with the state. rdowever, key participants in the FUSRAP
activities as they are being applied to the tasks involved
at the Seaway Industrial Park site and other FUSRAP sites
include ceveral organizations within Federal, state and local
governments.

3.3.1 Major Department of Energy Orqganizations

The Assistant Secretary for Nuclear Energy (ASNE) is
assigned to the Remedial Action Programs Office (RAPO), which
has overall program responsibility for design and operation
of the remedial action projects. The RAPO is integral to:
establishing program reaquirements and priorities; assessing
project progress: and managing program funding, technical
objectives, and major schedule milestones within which the Oak
Ridge Operations {ORO) Office must operate.

The Assistant Secretary for Environment (ASEV) must, along
with many other assigned responsibilities, Jdetermine the need
for NEPA documentation, review NEPA documents prepared by the
ASNE, interact with the ASNE on policy and on ASNE/ASEV-shared
program responsibilities, ai.. assist the ASNC with environmental
and safety aspects of interagency agreements and memorandums of
understanding with state and local governments.

The ORO Office has primary responsibility for management
and administration of remedial actions in the field. Within the
scope of work for the ORO Office is the responsibility for
providing contractual and technical administration for the
remedial action projécts. To administer as prescribed, the ORO
Office must guide a multitude of specific tasks leading to
implementation of remedial actions and to unrestricted use of
the decontaminated site..

3.3.2 Environmental Protection.Agency (EPA)

The EPA establishes and enforces pollution control stan-
dards. It also establishes radiation protection standards used
by other Federal agencies and qeneral criteria for control of
radioactivity in the environment. These criteria are providing
guidance to FUSRAP for uranium residues containing radium until
EPA criteria specifically designed for FUSRAP are established.

3.3.3 Council on Environmental Quality (CEQ)

The original mission of the CEQ was to provide guidelines
to Federal agencies; it now issues regulations which are
mandatory under the law. Specifically, the CEQ has issued
quidelines on the preparation of environmental impact statements
(EIS's) and reviews EIS’'s to ensure their compatibility with the
NEZPA process.
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3.3.4 Nuclear Regulatory Commission (NRC)

The NRC issues disposal site livens<s ¢o the DOE. The NRU
coordinates closely with the DOE in preparing disposal site
development plans. The NRC also is developing rules to regulate
waste management activities, and performs independent research
and development in waste management.

3.3.5 State Planning Council (SPC)

The SPC is comprised of governors, state and local govern-
mental officials, Indian tribal representatives, and represen-
tatives of Federal agencies. The SPC participates in all phases
of disposal site selection and qualification, and exercises =2
key role in the consultation and concurrence approach with the
various states where FUSRAP sites have been identified. The
state and local governments are expected to participate in 2
major way in planning remedial actions and developi.g waste
disposal sites.

3.3.6 Department of Transportation (DOT)

If the waste on the FUSRAP site is sufficiently high
in radiocactivity, t. - DOT must be included in the planning
necessary to transport the waste to the selected disposal site.
The waste at the Seaway Industrial Park site is classified as a
low-specific activity material, and consequently participatiocr
in transportation planning by the DOT probably will not be

necessary.

3.3.7 Specific State and Local Agencies

The State of New York is a Nuclear Agreement State:; and, as
such, the New York State Department of Labor, Division of Safety
and Health, Radiological Health Unit, has jurisdiction over
matters involving radioactive material such as the licensing of
facilities using or processing nuclear material. The State of
New York has not yet developed disposal sites to receive these
or other FUSRAP wastes.
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CHAPTER 4

EXISTING RADIOLOGICAL CONDITIONS

A radioloaical survey of the contaminated areas of the
Seaway Industrial Park was performed in 1976 for ERDA, the
predecessor agency to the DOE, by the Health and Safety Research
Division of ORNL. (1) Data on surface and subsurface soil and
water contamination were obtained, as well as direct readinags of
beta-gamma, extern.l gamma radiation, and radon gas emanation in
the contaminated areas. The information presented here is a
summary of the 1976 ORNL radiological survey results, with
additional survey data from the FB&DU site visit in June 1981,
and is agiven to indicate the amount of contaminated soils and
materials.

Remedial action criteria are presented first to establish
the standards that the FUSRAP program will follow. Water sample
data and analyses are *%“rn presented, followed by soil sarmple
data., external gamma rac ation measurements, surface contamina-
tion, and radon and radon daughter concentrations. Background
measurements of each are addressed. At the conclusion of this
chapter, a discussion of contaminated areas is presented.
Tables and fiqures indicate specific locations of measurements
and of the contaminated areas. Figure 3-3 depicts the contami-
nated areas in relationship to the larger site area.

4.1 REMEDIAL ACTION CRITERIA

Ko formal criteria have been established that apply
specifically to decontarination of FUSRAP sites. However,
several criteria have been established by Federal agencies for
other programs. These criteria are important to the analysis of
the radioloaical data presented in this chapter, since they are
considered to apply in lieu of formal criteria. The criteria
are discussed in terms of concentrations of radionuclides in
soil, air, and water: external gamma radiation levels: and
alpha and beta-garma surface contamination levels.

4.1.1 Soil Concentrations -

The U.S. Environmental Protection Agency (EPA) has esta-
blished soil concentration limits for 226pa for inactive uranium
A
processing sites. 2 This standard providez that "The average
concentration of 226Ra attributadle to residual radioactive
material from any designated processing site in any 5-cm
thickness of soils or other materials on open land within 1
ft of the surface, or in any 15-cm thickness below 1 ft, shall
not exceed 5 pCi/g."

Standards have not been established for soil concentrations
of other radjonuclides. However, Healy, et al. of the Los




Alamos Natioral Laboratory (LANXL) have proposed quidelines for
decontamination of contaminated sites,{2) and FB&DU has used
these guidelines in the absence of other established standards.
The proposed so0il concentration limits based on the Healy. et
al. gquidelines are listed in Table 4-1.

N
4.1.2 Air Concentrations

The EPA standard{2) for decontarination of lands and
buildings establishes a maximum permissible annual indoor radon
decay product -~oncentration, including background, of 0.015 WL,
where tailings or other process materials are present. Studies
quoted within the presentation of the standard show that at
least 10% of houses with basements not constructed over tailings
exceed this level. Therefore, the standard states that “if the
allowable level is still exceeded after all apparent tailinags
have been removed or otherwise prevented from affecting the
interior of the building, then the standard does not reguire
further remedial measures."{

For all other dionuclides, including 238y ang 2327n,
air concentrations aicer decontamination are not to exceed the
lirmits civer in Title 10 of the Code of Federal Requlations,
Part 20, Appendix B (10 CFR 20, Appendix B), Table I1, Column
1.

4.1.3 wazer Ccocncentrations

The EPA has established a maximur contaminant level for
combined 226pa and 22Bra of 5 pCi/l. for 238y of 10 pCi/l
and for gross a:pha of 15 pCi/l, for community drinking water
systems. In addition, the averaage annual concentration cof
radiocactive materials not specifically identified is limited to
that concentration which will produce a maximum total body dose
equivalent of & mrem/hr.{4} wWater concentrations of radio-
nuclides in effluents from the site are not to exceed the
limits. described in 10 CFR 20, Appendix B, Table 1I, Column’
2.

4.1.4 External Gamma Radiation Levels

Nonoccupationally exposed individuals are not to be
exposed to ionizing radiation in excess of 500 mrem above
background annually.(s) In addition. the EPA standards have
set a maximum exponsure, whether indoor or cutdoor, of 0.02
mres/nr (20 urem/hr) above background{2} uhich is roughly one
third the level found in 10 CFR 20.

4.1.5 Surface Contamination

Surface contamination at the Seaway site is from beta-
gamma-emitting nuclides. Criteria for decontamination of
facilities and equipment for relesse to unrestricted use have
been established by the U.S. Nuclear Requlatory Commission
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1 N
(R . '€} The criteria for beta-gamma surface cont:
I are s.:r-arized in Table 4-2.

4.2 w:TiR ANALYSES

I Ceven surface water samples were collected by ORNI
t1ons shown in Figure 6 of the ORKL report,
in Appendix A of this report, and added to ¥
l report. The FB&DU survey team collected 16 «
water saniples, locations of which are shown in Figure <
: 6ra concentration in the ORNL samples was &
~he FB&DU samples was 6.0 pCi/l, -~omparcd
ing water standard of 5 pCi/l and wita the NRC
¢ 30 pCifl. The maximum 238U water concentra
~zs 53 pCi/l at the off-site junction of the two
= about 1,500 ft (460 m) northeast of the site.
lir.i: for 238y in drinking water is 15 pCi/l. while
for plant effluents is 40,000 pCi/l. Resuls
face water samples are given in Table 4-3. &
te does not inveolve drinking water, the above
2tions should be considered as the limiting

I 4.3  STIL ANALYSES

So:! samprles were collectea by OFNL from 60 bore
1 ' S1le, cs snowrn in Figure 4-2. This figqure also s?
lucaticns of 1C additional boreholes drilled for t}

survey . Tatles 2 and 3 of the ORNL report {Appendix
' s0:1 cincentrations of 226Ra above the EPA criterion of

above zackground 1in the first 2 ft (0.6 m) of soil
0f Are. & and to the north of the area, and in the first

r) of s.:ls on and near Areas B and C. The FBLDU boreho
' drille. 1o determine if contaminated naterial had penet
deeper levels anc to define more specifically the oute

of ¢ nation. Soi1l concentration data from FB&CU
l are g:ven 1n Table 4~4. The maxaimum concentration 1
sam;lv: vas 141 pCi/g 220Ra and 74 pCi/g 235U in the

pare Area A: contamination above criterlia was found
' as € 1 {1.8 m) below the surfacc in Area A.
Surface s0il samples were collected at 100-ft ¥
intervals along the drainage stream Just north of Area &
' naxi concentration of 3.8 pCi/g bra was found at

(30 m) from the Seaway Industrial Park site; all others
the noi.el background range.

4.4 LETUAENAL GA

8A RADIATION

l Fiqures 7 through !0 of the ORNL report {Appendix

the locaiiuns of external gamma radiation measurements af
of elc.aied readings as determined by ORNL 1in 1976, B:
contar::ation 18 on the slopes 0f the landfill, FBLDU p«
8 corj.cie surfvey on a 100~ft (30-m) grid system to




contamination had moved down the siopes. The results of the

FB&DU survey are shown in Figure 4-3: a reading is recorded on

‘ the figure only where it exceeded 25 R/hr. Natural background

in the Tonawanda area is about 8 to 9 R/hr, and the EPA gamma

criterion allows up to 20 R/hr above background. The valuve of

‘ 25 R/hr thus provides a slight degree of conservatism in the
selection of a ganma action level.

A comparison of Figure 4-3 with Figures 7 and B of the ORNL
report (Armendix A) shows that the contamination in Area A seems
presently to be stabilized, with little movement in 5 ¥y
However, it appears that the radicactive material in Area C .
has washed@ down the slopes to the southeast and southwest,
approaching the access road to the back part of the landfill.
The maximux garra reading recorded by ORNL was 80 R/hr on
Area A, while the maximum FBADU reading was 75 R/hr. also on

Area A. Maximur readings on Area C were 60 R/hr by ORKL and.
65 R/hr by FB&DU.

f 4.5 SURFACE Z0° ""vINATION

Surface beta-camma measurements by ORNL in Area A showed
' that the distribution of elevated readings closely approximates
the distribution of elevated external gamma readings. No
buildings are found on the Seaway Industrial Park. Surface
contamination appears to be entirely associated with the
‘ contarinated scils brought to the landfill.

‘ 4.6 RADON FLUX MEASUREMENTS

The ORXNL, making several conservative assumptions, cal-

culated the radon flux emanating _from the soil surface at the

! Seaway site to be about 5 pCi/m2-s on Area A.{1) The FBuDU
survey team measured radon flux at seven locations on the site

and at three locations on the Niagara Mohawk property directly
northeast. These locations and measured flux wvalues are

| shown in Figure 4~4. The two measurements on Area A showed flux
values of 1.3 and 2.9 pCi/mz-s. These levels are considered

to be in reasonatle agreement with ORNL's calculated flux of 5
pCi/mz—s, since ORNL reported that their estimate could be

in error by a factor of 5 or more for individual locations at
the Seaway site.tl

The maximum radon flux measured by FRLDU was 7.7 pCi/
m2-8 on Area C, which compares well with the ORKL estimate of
, no more than 10 pCi/m2-s. One measurerent of interest was

in the swampy area of the Niagara Mohawk property, where a flux
value of 6.0 pCi/m2-s was obtained. This anomaly was not
confirmed by external gamma Or surface soil sample data.

4.7 COKNTAMINATED AREAS OF THE SITE

In the 1976 survey, ORNL identified three areas of the
! Seaway site as having contaminated material. These areas

4-4




are identifieéd as Areas A, B, and C on the figures of this
chapter. The FB&DU survey in 1981 determiped that contamination
in Area A has remained essentially constant. Soil contamination
was above criteria as deep as 6 ft (1.8 m) below the surface
near the top of the landfill. and about 2 ft {0.6 m) below the
surface near the Lefler Road on the northeas: side of the
landfill.

Area B lies immediately south of the main access road.
ORNL reported a maximum depth of contamination of 2 ft (0.6 m)}
through most of the area, with one spot where contamination was
as deep as 3 f: {0.9 m) below the surface. Soil samples from
boreholes drilled by FB&DU at the side of the access road had
only background@ concentrations of 226ra ana 238y, suggesting
that the contaminated-material has not spread onto the road
area. Data frorm the ORKNL survey was used to estimate the volume
of so0il to be removed from Area B.

Contamination has eroded down the slope to the south of
Area C. Elevated gamma readings were measured at points On
this slope, a2s shown '~ Fiqure 4-3. Contarination is probably
only in the firs: 1 ft (0.3 m) of soil, although the topogra-
phical conficuration and wet conditions made it impossible to
drill any holes in the area. Soil concentrations of 226Ra
above criteria were found as deep as 4 ft (1.2 m) below the
surface at one location by ORNL, and as deep as 6 ft (1.8 m)
below the surface a: another location by FBLDU. Also, a small
area of contamination exists near the drainage ditch just
northeast of Area A, as shown in Figure 4-4.

Based on the above information, the areas of contanmination
are shown in Figure 4-3 and include Areas A and B, and Area C
with its extension down the slope to the south. The total
surface area of Area A is 49,300 yd2 (37,700 m2): for Area
B, 2,200 yd? (1,700 m2): and for the extended Area C, 14,400
yd2 (11,000 »2). The total volume of contaminated material
is estimated 2o be 61,700 yd? {47,200 m3). These estimates
represent a bulk volume with an assumed swell of 25%. The
in-place volure that this bulk volume represents is 49,000 yd3
(37,800 m3).
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TABLE 4-1

PROPOSED SOIL CONTAMINATION LI~ITs(3)

Radionuclide Concer* ~ation (pCi/qg)

137cs 80
90gy 100
238y 40
2307n

2327y,




TABLE 4-2

ACCEPTABLE SURFACE CONTAMINATICN LEVFLS(6)

. 2N
AU

.‘q-.src}-\ .oty me '-..:

» ‘ﬂn;.

AvEMcEb.C, f MAX TMUMD, d, £
(Jn/100 em?) (/100 an?)

REMOVABLED, €, £ -
{djm/ 100 cm?)

U-nat, U-235, U-238, and
associated decay products

Transuranics, Ra-226, Ra-228,
Th-230, T™h-228, Pa-231,
Ac-227, 1-125, 1-129

Th-nat, Th-232, Sr-90
fh-223, m‘224' t}-232'
1-12’6. 1‘131' 1“133

Peta-gamma emitters (nuclides
with decay modes other than
alpha emission or spontanecus
fission) except Sr-90 and
other noted above.

5,000 15,000

300

1,000

20

Mhere surface contamination by both alpha- and beta-ganma-emitting nuclides exists, the limits
established for alpha- and beta-gamma-emitting nuclides should apply independently.

tng used in this table, dpm (disintegrations per minute) means the rate of emission by radicactive
material as determined tw correcting the counts per minute observed by an appropriate detector for
background, efficiency, and gecmetric factors associated with the instru--ntation.

Qeasurements of average contauinant should not be averaged over more than 1 m2. For cbjects of
less surface area, the average should be derived for each cuject.




TARLE 4-2 {Cont)

OThe maximum contamination level applies to an area of not more than 100 am?.

©The amount of removable radioactive material per 100 aw? of surface area should be determined by
wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and assessing
the amount of radicactive material on the wipe with an appropriate instruwent of known efficiency.

then removable contamination on cbjects of less surface area is determined, the pertinent levels
should be reduced proportionally amd the entire surface ghould be wiped.

fThe average and maximum radiation levels associated with surface contamination resulting from

beta-gawm emitters should not exceed 0.2 mrad/hr at 1 an and 1.0 mrad/hr at 1 om, respectively,
measured through not more than 7 mg/an? of total absorber.




TABLE 4-3

SURFACE WATER SAMPLES*

2263, 238y
(pCi/1) (pCi/1)

SWs-7

SWs-9

SWs-10
SWs-11
SWs-12
SWS-13
SWs-14
SWS-15

SWs-16

*See Figure 4-1 for location.
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CHAPTER 5

DESCRIPTION OF EXISTING FNVIRONMENT

The information presented in this chapter describes
the existing environment at the Seaway Industrial Park site
ard in the surrounding area. A broad scope of environmental
information is needed to provide the basic data to evaluate
current conditions accurately and thereby the potential impacts.
This information, along with that given in previous chapters,
is vital to reliable formulation of the remedial action options
proposed in Chapter 6 and to the final evaluation of the
proposed options in Chapter 7.

As noted in Chaptex 3, the site is located in the Town of
Tonawanda in western New York. A selected remedial action
option could impact off-site properties as well as the areacs
on the site. It was decided that the environment would be
evaluated out to a radius of 1 mi (1.6 km) from the contaminated
aresa. This includes pc. cions of the Town of Tonawanda, the Town
of Grand Island and the City of Tonawanda, as shown in Figure
3-35. In addition, an even broader area would be evaluated for
some environmental factors tc ensure a clear understanding of
the relationship between the site and site vicinity and the
environment. This is a conservative approach given the low
concentration of contaminants in the wastes, the relatively
low health effects, and the site's location on an industrial
lardfill that discourages access to the general public. Access
is discouraged by gates on the access road, the absence of other
roads and the topography.

As a response to program directives, specific borrow sites,
interim storage sites, and state or regional disposal sites have
not been identified. 1In fact, the process for approval and
devzlopment of a state or regional disposal site would require
sevsral years. Therefore, environmental descriptions of borrow
sites and transportation routes have been Ximited to generic
discussions. Borrow material probably would be obtained from
existing commercial sites. Since commercial sites probably
would be licensed and in compliance with regulations, there
should be no new significant additional impacts on environmental
faciors.

Several categories of study were assessed in order to
achieve the stated chapter objective and necessary understanding
of the relationship between the environment and the site and
sit= vicinity. Conseguently, in the paragraphs that follow, the
fac:ors of land use, socioeconomics, cultural resources, climate
and air quality, noise, geology and soils, water, and ecology
are discussed in terms of the site and the site vicinity where
appropriate.




5.1 LAND USE

5.1.1 Site

The present use of the land at the site is industrial,
specifically a sanitary landfill.{(1) Presently, municipal,
commercial, industrial and construction solid wastes are
disposed of in the landfill. Hazardous wastes, liquids, sewage
sludges, insecticides, whole tires, trees, and explosives are
presently excluded.

It has been reported that the landfill may have accepted
a wide range of industrijial wastes, some of which would be
classified as hazardous.{(2) Figure 3-3 shows where the radio-
actively contaminated materials are presently located. This
waste, from the former Haist property (see Subsectic.. 3.1.3),
was deposited into the landfill in 1974; and according to the
DOE the affected land could not be certified for unrestricted
use until a cleanup was conducted.{2) since this site is a
landfill which also may contain hazardous wastes, it seams
unlikely that it would be certified for unrestricted use
in any case. The siiz shares fences with some of its neighbors.
The only vehicular access to the site, which is via River Road,
is through a gate that is locked after operating hours. While
no additional fencing exists along the site perimeter, vehicular
access is limited by topography and absence of roadways.

The Seaway Tndustrial Park Development Company has owned
the site since 1964.(3) Before 1964, this company was known
as the North Waterway Company., which also owned the site prior
to 1964. Ownership prior to that of North Waterway Company is
unknown. However, the site has been used to dispose of waste
since at least 1930. Although the site is in a wet areca, it is
possible that at least some portions of the site were farmed in
the past. Changes in land use at the site are not expected.

5.1.2 Site Vicinity

As shown in Figure 5-1, the area near the Seaway Industrial
Park site is used for a mixture of industrial, commercial,
public and residential purposes. 1,4,5,6) There is not much
residential land and most of it is on Grand Island and in the
City of Tonawanda. The brushland and vacant land within 1 mi
(1.6 xm) of the site is presently unutilized. Use of some of
the unutilized 1and would be limited since it is classified as
wetlands, as shown in Figure 5-2. This includss the area just
north of the site. Nothing more than nminor changes are foreseen
to land use in the future. The town has no land use plan and
the zoning board meftg only to make individual modifications to
the present zoning. 6 Possibly some areas now vacant and not
classified as wetlands will ke developed. There is a fly ash
dump, a drive-in theatre, portions of three parks, another solid
waste disposal area, a fire tower, two marinas, and a sewage
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disposal facility within 1 mi (1.6 km) of the site, as shown in
Figure 5-1.

5.1.3 Other Relative Land Use

When transportation routes and from the site are chosen,
residential areas will be avol. where possible and present
land use patterns will not chan If possible, fill material
will be obtained from existi-: commercial sources and will
therefore be compatible with laz2 use. If it becomes necessary
to establish a borrow pit, it «ill be established in an area
where it will be compatible wi*h surrounding land use.

5.2 SOCIOECONOMICS

5.2.1 Population/Demography

The Town of Tonawanda, includina the Village of Kenmore,
has lost population in the past 10 yr. The 1970 population
was 107,282 and the 1980 poz:lation was only 91,269. This
represented a loss of 14.9%. The City of Tonawanda declined in
population from 21,898 t- 18,523, a loss of 14.6%. As Grand
Island is rural in nature, it was not surprising that Grand
Island's population increased from 13,977 to 16,770 from 1970 to
1980, an increase of 20%. Given this population gain in more
rural areas, the overall loss c<f population for the past 10 yr
for the county has not been so 2rastic, running only 8.8%. This
great loss_of gopulation was not expected by state or local
planners.(7:8' ) In fact, estimates of population made as
late as 1980 predicted an increase over the 1970 population for
the Town of Tonawanda and the Village of Kenmore. Also,
growth predictions for Grand Islznd were not met.

Using aerial photograph,y and city block data from the
1980 census, it is estimated thz: 1,282 people live within 1 mi
(1.6 xm) of the contaminated ar=z. As seen in Figure 5-2, which
shows the residential populatics in 16 sectors at distances of
0.25 mi (0.4 kxm), 0.5 mi (0.8 xm), 0.75 mi (1.2 ¥xm), and
1 mi (1.6 km), no people live within 0.5 mi (0.8 km) of the
contaminated area. The closes: residents are on Grand Island,
200 of which live between 0.5 arnd 0.75 mi (0.8 and 1.2 km) of
the site. Of the total, only 45 or 3.5% of the people are Town
of Tonawanda residents living <o the southwest, and 474 or 37%
are Grand Island residents living in the northwest quadrant.
Therefore, 59.5% or 763 peopl- are residents of the City of
Tonawanda.

It seems likely that the trcnd of population loss in urban
areas will continue. Thus, it is 1likely that the City of
Tonawanda will continue to decrease in population. It is
possible that the current downtura in population for the
Town of Tonawanda may reverse itsz2lf in the future, or at least
slow down. However, this increzse would probably not be seen
within 1 mi (1.6 km) of the si:2 since there is not much land
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for residential development. f the population grows by
predicted rates on Grard Island 7) perhaps as many as 1,600
people would live within 1 mi (1.6 km) of the site between now
and the year 2005. If growth on Grand Island does not occur
and population continues to drop in the City of Tonawanda, the
population could drop perhaps to 1,100 by 1990. It seens
unlikely that it would go below this by 2005. Most likely the
population will be somewhere between these extremes. The
population projections are shown in Figure 5-4.

5.2.2 Economy

Employment in the Town .0f Tonawanda is approximately
38,600 people. 10)  rorecasts for 1985 predict a minor increase
to about 36,800. While manufacturing has traditionally been the
major enployer for Erie and Niagara Counties, service or.ented
sources of employment have been increasing dramatically.(a)
The same trend has occurred in the Town of Tonawanda, and
presently the two groups probably hire about equal numbers of
people. 10) 7This trend is expected to continue and service
will become the major employment category.

Based on employment data for the census tracts,(ll) it
is estimated that approximately 7,150 people work within
1 mi (1.6 kn) of the contaminated areas of the site. Future -
enployment is unpredictable since the establishment of several
large industrial or manufacturing businesses in the area could
increase employment in the immediate area significantly. This
could cause an incr-ase of up to several thousand workers,
.even though a lot of growth is not expected for the town or
county as a whole. Conversely, if several of the businesses
were to migrate- to some of the rural counties, or if a severe
recession affected several industries in the area, a decrease in
enployment could occur. A decrease of 30% could be envisioned
with the closing of one or two major employers. The true future
employment twould probably be between the upper and lower limits,
as shown in Figure 5-4. Employment projections can be seen in
Figure 5-4.

Approximately 13 people are employed on the site itself.
Three of these are full-time and 10 are only part-time em-
ployees.

Unemployment in GSeptember 1981 for the Buffalo Standard
Metropolitan Statistical Area (SMSA) included about 50,800
people.(12) Since construction workers amount to abcout 3% of
the labor force in the area,(13) it is likxely that at least 3%
of the total unemployed or 1,700 individuals are construction
workers.

There are numerous businesses which could provide materials
for any remedial action necessary. For example, businesses that
provide various kinds of machinery, concrete, and construction
supplies are numerous in the Buffalo-Tonawanda area.
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Values for the land around the sit=s range from $628 o
$2,850/acre.{14) rThe average value of the site itself is $961/
acre.

5.2.3 Public Services

The trailer on site is served by municipal water, electri-
city, and telephone. These and other public services are well
developed in the Buffalo metropolitan area. Schools, parks,
recreation facilities, hospitals and clinics are scattered
throughout the area.

5.2.4 Transportation

There is a weil developed transportation system around the
Buffalo-Tonawanda area. Major interstate highways conn.zt the
area with the rest of the country. Interstate 90 runs east -
through Albany to the Boston area and west toward Chicago
and beyond. Interstate 190 runs north to Niagara Falls and
eventually into Canada. These main roads are easily accesse?
from the site.

Conrail spur lines provide access to the site from the
southwest. Truck transportation companies are numerous in
the area. Air service is also available to the area; air
transportation facilities exist at the Greater Buffalo Inter-
national Airport, west of Buffalo, and the Niagara Falls
International Airport. Lake Erie and the New York State Barge
Canal (Erie Canal) provide water transportation to the area.

5.2.5 Public and Institutional Sentiment

This site is presently under license with the New York
State Department of Environmental Conservation Division of
Solid Waste Management. While state officials are aware of
the low-level contamination at the site, there has been no
adverse public sentiment in relation to the contamination
discussed in this report.

5.3 CULTURAL RESOURCES

5.3.1 Historic Sites and Natural Landmarks

Accordinasso the New York State Department of Historic

Preservation( and the New York State Museum's Cultural
Education Center(16), preliminary review of the 3uaway site
area and on radii extending 1 mi (1.6 kxm) from the site, there
are no natural landmarks or resources of historic significance
that have National Registery status.

$.3.2 Archaeological Sites .

Based on preliminary review of the GSeaway site area and
within 1 mi (1.6 xm) in any direction of the site, the Hew
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York State Arch=2=clogist's Office conciders the arez of the
site as sensitive.(17 However, the possibility of an archaeo-
logical find of suy significance intact is remote.

New York State Pivision of Historical and Anthropolo-
gical Services indicate two sites, one on the northeastern
periphery of the 2 mi (1.6 km) radius of the site and another on
the westernmos: periphery of the 1 mi (1.6 km) radius. The
northeast site is described as a multi-component Archaic and
Iroquolis site. The western site is unconfirmed but it provides
a predictive mod:sl for archaeological sensitivity.

5.3.3 Unique or Significant -Structures

According t: information supplied by the Landmark Society,
an affiliate of :iie Buffalo and Erie County Historical Society,
there are no significant or unique unregistered structures of
historic interest within 1 mi (1.6 km) of the Seaway site.

5.3.4 Paleontolozical Resources

Presently there . 2 no paleontological resources identified
within 1 mi (1.6 km) of the Seaway site. The underlying
Camillus Shale, which is far below the contamination, is not
fossiliferous.

5.4 CLIMATE AND AIR QUALITY

5.4.1 Clinate : .

The climate of western New York is moist and continental
and is influence? by the presence of Lake Erie to the west and
Lake Ontario to the north. Normal annual precipitation at the
Seaway Industrial Park equals about ‘33 in. (840 mm) and is
fairly evenly diszributed throughout the year.(18)

Heavy lake-effact snow squalls occur frequently as a result
of cold, relatively dry air crossing the unfrozen waters of
the Great Lakes. Snowfall at the nearby Greater Buffalo
International Airport averages about 93 in./yr (2360 mm/yr),
two-thirds of which occurs during the months of December
through Februury,(19) Annual snowfa%l at the Seaway site is
approximately 10 in. (250 mm) less. (20

Precipitatiorn frequency data indicate that rainfall amounts
at the Seaway si-es for events lasting 30 min can, on the
average, be expe-:zd to equal or exceed 0.8 in. (20 mm) once
every 2 yr, 1.3 in. (33 mm) once every 10 yr, and 1.9 in. (40
mm) once every 100 yr. Rainfall events with a duration of
6 hr can, on the avcrage, be expected to equal or exceed 1.8 in.
(46 mm), 2.7 in. (69 mm), and 3.7 in.' (94 mm) once every 2, 10
and 100 yr, respe-+ively. Twenty-four hour rainfall events
of at least 2.5 in. {64 rm), 3.6 in. (91 mm), and 5.0 in. (130
mn) are expected once every 2, 10, and 100 yr, respectively.(21)
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Temperatures in the region are also moderated by the
presence of the Great Lakes. Temperatures at the Seaway
site average about 47° F (82 C) during the year, ranging gene-
rally frcm a mean January minimum of 18° F {(-8° C) to a mean
July maximum of 81© F (270 ). Recorded temperatures at the
nearby Buffalo weather station have ranged from a low of -200 F
(-29° C) to a high of 992 F (37° C) since data collection began
in 1870.{19) :

Prevailing winds at the nearby Greater Buffalo Interna-
tional Airport are out of the southwest and west-southwest,
across Lake Erie. Wind speeds average approximately 12 mi/hr
(19 kxm/hr), being slightlf higher in the winter than during
the remainder of the yea:.( 9)

Records indicate that about three or four tornadoes strike
limited, localized areas of HNew York State during most years
generally during the period of late May through late August.(zos
The path of destruction is usually short and narrow. Because of
the low frequency of occurrence and small area of destruction by
tornadoes in the state, °“* 1is difficult to predict their
occurrence at the Seaway site.

Hurricanes and tropical storms are very uncommon in
western New York. Only one such storm has brought serious
damage in recent years (October 1954) to the interior portions
of the state.(20) :

5.4.2 Air Oualiﬁy

Total suspended particulates are monitored at five loca-
tions in the Town of Tonawanda by the New York State Department
of Environmental Conservation, Air Quality Division.(22) During
the period of April 1, 1979 through March 31, 1980, a total of
292 observations were made at these five locations. The
geometric mean of these total suspended particulate data
varied from a low of 48 ug/m3 to a high of 62 yg/m3. 1In all
cases, these values were below the established air quality
standard (65 to 75 yg/m3, depending on the particular location).

5.5 Noise

Background noise level readings on the scale were taken
at locations within the site and in adjacent areas 23), The
readings ranged from 55 to 6C ABA on-site and 60 to B85 JEA off
site to the norihwest along River Road. The noise levels are
due to industrial activities at the nearby Ashland 0il Company
and the highway systems. Noise levels from the Seaway landfill
operations do not create contributive increases to these
background levels. .




5.& GLOLOGY AND SOILS

5.6.1 Topouqraphy

The Seaway Industrial Park is located in the Eastern lake
section of the Central Lowland physiographic province.
The characteristic landscape of this section consists of
dissected and glaciated lowlands ani escarpments.

The Seaway site is situvated on a broad lowland on the
southeast bank of the Niagara River. The elevation of the site

is approximately 600 ft (180 m) abcve mean sea level, as shown
in Pigure 3-5.

5.6.2 Soils

Native soils of the general ar=z are shallow and typically
saturated by a high water table.{25) Logs of holes drilled
on site indicate that the sanitar, landfill at the Seaway
Industrial Park contains refuse tha: reaches heights of 50 to
60 ft (15 to 1B n) above the origi:z1 ground surface.(2) The
waste consists ~Timarily of fly ash, demolition debris, and
lesser amounts ot municipal solid was:e.

The waste fill at the Seaway site overlies recent alluvium
and glacial till which is characteristically exposed over
much of the area.{26) prilling logs indicate that this alluvium
and till consist predominantly of rec¢ clay and gravelly clay to
a depth of approximately 95 ft (29 m;. The lower portions of
this till grade generally to sand anl gravel.

5.6.3 Geology

A map of regional bedrock geology is given in Figure 5-S5.
As noted previously, the Seaway site is situated on clayey
alluvium and glacial till. At the Seaway site, this glacial
till can be further subdivided into Zour units.{ The Upper
Clayey Glacial Till consists predoninaantly c©f clayey till with
minor amounts of sand and gravel. The thickness of thig unit at
the site varies from O to 65 ft {0 to ZD m).

, Uncomformably underlying the Upper Clayey Glacial Till is
the Glacioclacustrine Clay Unit. This unit is continuous across
the site although its thickness varies from 5 to 45 ft (1.5 to
14 m). The unit consists of laminaticzs of silt and silty clay
that were apparently deposited in a glacial lake.

The Basal Glaciolacustrine Un.: consists of laminated
clayey silt and sand. Its thickness va-ies from 0 to 7 ft (0 to
2 m) over the site.

The lowest unit of the glacial till at the Seaway site has
been termed the Lower Sandy Glacial Till. This unit consists of
sandy glacial till, with variable amcunts of silt, clay, and
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gravel. It =21so contains secondar§ Q?psum in some locations
from the underlying Camillus Shale. Its thickness varies over
the site from 1 to 19 ft (0.3 to 6 m).

Underlying the glacial till at the Seaway site is the
Camillus Shale of the Salina Group. This Upper Silurian forma-
tion is approximately 400 ft (120 m) thick in the area and
consists predominantly of grey, red, and green thin-bedded
shale and massive mudstone.{26)  Interbedded with the shale and
mudstone are relatively thin beds of gypsum, dolomite, and
limestone.

The Camillus Shale dips southward at approximately O0.8%.
However, the foimation contains broad, low folds with ~mplitudes
of a few feet and frequencies of a few hundred feet. The fold
axes are generally criented east-west. (26

5.6.4 Mineral Resources

Erie County 1is a leading producer of stone, sand, and
gravel in the Stat. of New York.(27 Production of these
minerals in the immediate vicinity of the Seaway site is
severely limited, however, by the presence of a high water
table.

An underground gypsum mine once operated in the Camillus
Shale at a location approximately 15 mi (24 km) northeast of the

Seaway Industrial Park. {26) This mine has since been closed.
The gypsum beds in the Camillus Shale apparently thin westward,
precluding the production of gypsum in the immediate vicinity of
‘the site. : o

5.6.5 Seismicity

The Seaway site is located in a Zone 3 seismic area where
major destructive earthquakes may occur. (28 This is due to
the close proximity of the Seaway site to the St. Lawrence
River, a seismically active region.

Three major earthquakes (intensity VI or greater on the
Modified Mercalli Scale) have been centered in the region ?ur-
rounding the Seaway Industrial Park during recorded history. 28)
An intensity VI earthquake occurred on October 23, 1857 about 15
mi {24 kxm) north of the Seaway site, causing minor damage in the
region. On August 12, 1929, an earthquake-of intensity VIII was
centered approximately 30 mi (48 km) east of the site, near
Attica, causing significant damage to chimneys and walls. An
additional intensity VI earthquake occurred about 15 mi (24 km)
south of the site on January 1, 1966.
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§T7TE Surface Water

As discussed in Chapter 3, surface drainage at the Seaway
site sanitary landfill flows primarily toward the north and
northeast through small, unnamed channels. All Seaway site
drainage eventually flows into the Niagara River.

Runoff from the Seaway site originates from high intensity
precipitation events and snowmelt. Although a major portion of
the volume of surface water draining from the site occurs as
overland flow, leachate is also draining from.the landfill
through numerous seeps along the toe of the landfill slope.

A freshwater we:land area covers approximately 310 acres
(125 ha) of land immediately northeast of the Seaway uite.
Water that drains from the site to the northeast flows through
this wetland. The wetiand area 1is presumably caused by a
locally high water table.

The Niagara River, which flows past the Seaway site between
Lake Erie and Lake On*-~7tio, is influenced by those Great
Lakes which lie upstream rfrom the river. The discharge of the
river averages 203,000 ft3/s (5,750 m3/s) from Lake Erie.(29)

A limited number of surface water samples were collected
from the area on and adjacent to the Seaway Industrial Park for
radiologic analyses: these data are summarized in Section 4.2.
Concentrations of th~ radionuciides examined were generally
within NRC and EPA standards.

Several surface water samples were collected on and
adjacent to the Seaway site for chemical analyses in conjection
with a recent hydrogeologic investigation performed for Niagare
Landfill, Inc., the operator of the Seaway Industiral Park
landfill.(2) The results of the analyses, representing 2
samples collected at each of 10 sites in March and April of
1979, are presented in Table 5-1. Parameters with consistently
elevated concentrations at the site included ammonia, chemical
oxygen demand, sulfate,- chloride, conductivity, 2otal solids,
and color. Trace amounts of halogenated organics (including
PCB's) were also found on site. Surface water sampleg collected
from channelr on  the northeast edge of the adjacent freshwater
wetland area in conjunction with the previously mentjoned
hydrogeologic investigation s?oved significantly lower concen-
trations of most constituents.(2)

Samples collected near Niagara Falls indicate that the
Niagara River is predominantly a calciun bicarbonate type of
water with total disgolved solids contents varying from about
180 to 200 mg/l.(3° In past years, the Niagara River has
carried a high pollution load due to the nutrient-laden waters
of Lake Erie, wastes from the heavy industrial complex along the
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tributary Buffalo River, and direct waste diszharges from
adjacent muricipalities and industries.(%9) However, with the
closing of scme major industrial polluters and upgrading of
wastewater treatment facilities in the region within the past
few years, pollution levels in the Niagara Kiver have been
lowered significantly. Although no routine water quality
monitoring program is currently being conducted on the Niagara
River by regulatory agencies, the quality of water in the river
is consideres2 to be within Federal and state standards at the
present time.f{31

5.7.2 Groun? Yater

~ater at the Seaway site occurs in one of three

(a) A ground-water table within the landfill and the
immecdiately underlying recent alluvial deposits

{b) Largely immobilized, interstitial water within the
undex-lying, relatively impermeable Upper Clayey Glacial
Tili and Gliz “olacustrine Clay Unit

{c) Confined ground water within the Camillus Shale, which
is hydraulically connected in some locations to the
Bas2l1 Glaciolacustrine Unit and the Lower Sandy Glacial
Till .

Figure 5-6 presents the approximate configuration of
the ground water table in the 1landfill as measured in April,
197¢.{2)  As indicatea by this figure, ground water occurs
throughout the landfill under unconfined conditions. Recharge
by precipitation and discharge by seepage at the toe of the
"landfill slope has created ground-water mounds within the
landfill, with the depth to ground water being 3 to 8 ft (0.9 to
2.4 m) over rost of the site.

The bases of the water-bearing zone within the landfill
appears to correspond to the top of the underlying relatively
impervious glacial till. Lzboratory testing of samples of the
clayey glacial! till units collected at the site indicate that
the hydraulic conductivity of the units is about 5.2 x 10-10
ft/s (1.6 x 1078 cm/8).{2) The glacial till thus serves
as an aquiclude in the immediate area,

The relazively impermeable nature of the c¢layey glacial
units precludes significant downward percolation of water
through the :i11 into the underlying Camillus Shale, It has
been estima*eod that the vertical seepage velocity of ground
water throug™ the clayey units below the site is approximately
0.04 ft/yr (0.01 m/yr). WHith trhe clayey units occupying a
thickness of approximately 60 ft (18 m) of the glacial till,
about 1,500 y: are required for ground water to pass through the
aquiclude to an underlying aquifer.{2)

5-11
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The Camillus Srale is the most productive bedrock aguifer
in the rzgion. Water in this formation is produced primarily
from solution cavities that have formed as the gypsum contained
in the rock has dissolved. Yields from individual wells of
greater than 1,000 gal/min (3,790 1/min) from the Camillus
Shale are not unusual in the Buffalo/Tonawanda area.

Ground water in the Camillus Shale generally exists under
artesian conditions. Records of wells drilled near the Seaway
site indicate that water rises to approximately 40 ft (12 m)
below the ground surface in wells completed in the shale.
Average hydraulic conductivities measured at these wells
are in excess of 1 x 10-3 ft/s (3 x 10-2 cm/s).(26) fThese
relatively high hydraulic conductivities can be attributed
almost entirely tc the gypsum solution cavities.

A summary of the quality of ground water within the
landfill is presented in Table 5-2.° Parameters with excessive
concentrations at the site included cadmium, iron, and manga-
nese. Elevated concentrations of these metals are not unzx-
pected considering the types of wastes that are known to have
been received at the 1. 3fill. All other constituents listed in
Table 5-2 generally meet or are below existin? ground-water
quality standards at the time of sampling.(2 Only minute
concentrations of halogenated organics (including PCB's) were
detected at the site.

During the hydrogeologic investigationf ground water
samples were collec.ed from wells completed in recent alluvial
deposits. These alluvial deposits occur with two stream
channels that carry drainage water from the site to the north-
east. Analyses of these samples indicated that the quality of
water in these alluvial deposits closely resembled that con-
tained in the saturated zone of the landfill. It is apparent
from these data that leachate from the landfill has migrated
into the alluvial deposits.

Although the Camillus Shale is the most productive bedrock
aquifer in the region, it also contains the poorest gquality
water. Typically, in the area of the Seawcy site, water from
wells completed in the Camillus Shale has total dissolved solids
concentrations ranging from 2,000 to 6,000 mg/l, sulfate concen-
trations of 1,000 to 1(500 mg/l, and chloride concentrations of

1,500 to 2,000 mg/l. This high level of salinity pre-
cludes development of this water for domestic consumption
without extensive and costly treatment. Use of this water is
restricted to certain industries that can tolerate highly

saline water.

5.7.3 Other Relevant Information

The Town of Tonawanda, wherein the Seaway Industrial Park
is located, obtains its water supply from the Niagara River.
The intake point is located approximately 3.4 mi (5.4 km)
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upstream from the site. A watesr treatment plant at the in-
take provides chlorination, clarification, and rapid sand
filtration.(32)

5.8 ECOLOGY

There are no known Federal- or state-listed endangered,
threatened, or sensitive anim2® or plant species found on
or near the Seaway landfill fa-ility. However, because of
the site's proximity to the Xizgara River, the bald eagle
(Haliaeetus leucocephalus) and osprey (Pandion haliaetus),
both completely protected wildiife species, according to the
New York State Division of Wililife Conservation, (33) may be
seen periodicaliy as migratory transients near the s *e. There
are no documented nesting arezs on or near the site and the
site has no features that would tend to attract either of
these species or support establishment of their habitats.

5.8.1 Flora

Sparse vegetc.ion with indigenous shrubs and grasses
is the only floral growth found on the site as a result of the
Overall activities associated with a landfill operation.

Hew York State Regulations relating to solid waste manage-
ment facilities on 1landfill closure and post-closure require
seeding of such facilities with native grasses to promote
evapotranspiration.(34 There 2re no impacts on floral species
due to the site's present condi:ion, its location, and the type
of operations at this site. Potential impacts from inadequate
vegetation would be created only in terms of erosion.

Vegetation from the site was collected and identified as
follows:

Scientific Name Common Name

Chrysanthemun leucanthemun field daisy

Asclepias spp. milkweed

Vicia spp. vetch

Hordium jubatum foxtail grass

Melilotus officinalis yellow clover

Trifolium praetense red clover

Rumex acetosella sorrel, dock

Typha spp. cattail
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§.8.2 FAUNA

Landfill operations at the site and industrial activities
in the surrounding area have restricted wildlife activity. The
natural wildlife habitats at the site and its immediate vicinity
apparently have Dbeen altered or eliminated as a result of
industrial usage Of the area. Transitory faunal species which
may occupy the site include seagulls (Pagophila eburnea), crows
(Corvus brachyrhynchos), and rodents, especially rats and
mice.

No mammal or bird inventories were performed because the
Seaway landfill site is a recently highly disturbed site and
only early successional biota are present. Since the animal
life is strongly dependent upon' the existing plant 1life,
significant animal populations have not yet become estal.ished.
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SURFACE WATER QUALITY AT THE SEAWAY LANDFILL(2)

Parameter

Mean

Ammonia (as N)

COoD

BOD

Sulfate

Chlorige

Fluoride mg/ >
Conductance (@ 25°C) pmhés/cm
Total Organic Carbon mg/

PH std.
Units

Total Solids (103°C) mg/ L

Color Pt-Co
Units

Phenols ng/1

Total 0il & Grease mg/1

Polar 0il & Grease mg/1

Hydrocarbon 0il &
Grease

Diss. Aluminum

Diss. Arsenic

Diss. Selenium

Diss. Chromium (Total)
Diss. Copper

Diss. lLead

51.1

45.8

0.324

1120

22.5
447.0
137.0
868.0
678.0

0.765
3010

166.0

8.28

85.4
4420.0
1230.0
7670.0
1810.0

2.03

1370.0

9.39

2940.0 10,100.0

X34
0.27
8.4

5.4

0.024

0.010

<0.02

750

2.6




TABLE 5-1 (Cont)

Parameter

Min.

Mercury
Nickel
Cadmium
Iron

Manganese

<0.5
<0.02
<0.002
<0.02

0.03
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QUALITY OF GROUND WATER IN THE SEAWAY LAN:rILL(2)

Parameter Units Min. Mean Max.
Ammonia (as N) ng/1 <0.1 3.2 11.9
COD mg/1 30.0 242.0 490.0
Sulfate me/1 13.4 632.0 1410.0
Chloride mg/1 10.6 362.0 610.0
Fluoride mg/1 0.177 0.954 2.44
Conductance (@ 259°C) pmhos/cm 1000 2543 4000
Total Organic Carbon mg/1 71.8 ISé.O 270.0
pPH std.

Units 7.24 7.75 8.16
Total Solids (103°C) mg/1 1230 2430 3550
éolor Pt~-Co

Units 12.5 100.D 500.0
Phenols mg/1 <0.001 0.018 0.066
Total 0il & Grease mg/1 1.3 9.6 26.0
Polar 0il & Grease mg/1 <0.1 7.3 20.0
Hydrocarbon 0il &

Grease mg/1 <0.1 2.2 6.0

Diss. Aluminum mg/l 0.4 1.8 3.4
. Diss. Arsenic pg/l <1.0 8.9 48.0
Diss. Selenium ug/1 <2.0 €2.0 2.8
Digs. Chromium {(Total) mg/1 <0.,003 0.003 0.010
Diss. Copper mg/1 <0.002 0.010 0.028
Diss. Lead ng/1 €0.02 0.0z 0.05




TABLE 5-2 (Cont)

Paraneter

Mean

Mercury
Nickel
Cadmium
Iron

Manganese

<1l.0

<0.03
0.050
0.72

1.41
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CHAPTER 6

BASIC REMEDI2L ACTiON ALTERNATIVES
AND PROPOSED OPTIONS

To comply with a stat=2d objective of the FUSRAP Program
Management Plan, (1) tne proposed remedial action approach
will be composed of a seguence of events "designed to preclude
any future radiological problems at the sites formerly utilized
by MED/AEC." Consequently. “he options proposed in this chapter
for remedial action associatad with the open areas located at
the Seaway Industrial Par¥ have been structured to meet this
objective. ’

6.1 MECHANISM FOR DEVELOP-INT OF PROPOSED REMEDIAL
ACTION ALTERNATIVES -

The remedial action options préposed specifically for the
Seaway site have been developed within the framework of five
basic remedial action alternatives:

(a) No Action

({b) Minimal Action

{(c) Stabilization/Entombment

{(d3) Partial Decontarination
(e) Decontamination and Restoration

These five basic alternatives are effective mechanisms for
proposing remedial acticn options for MED/AEC sites. When
all available Jdata pertinent to a specific site are evaluated,
the basic alternatives that best fit the data and the FUSRAP
prodram goals are selected as the parent categories within which
site-specific options car be formulated.

The Xinds of pertinent data that are considered both in
selecting the appropriate basic alternatives and in formulating

the .site-specific proposecd options include, for example, the
following:

{a) Radiological and other regqulatory criteria
{b) Time and scheduling limitations

(c) Disposal site problems

(a) Interim storag~ versus immed}ate disposal

{e) Transportatiocon problems




Necessity of institutional ccntrols (e.g., Federal or
agency control or ownership) 137625

Environmental impacts {short- and long-term)
Costs and risks
(i) Programmatic considerations

6.1.1 Description of Basic Remedial Action Alternatives

The guidelines governing the five basic remedial action
alternatives are explained in the following paragraphs.

6.1.1.1 Basic Alternative 1 - No Action

No action means that no remedial actions are implemented:
conseauently, the current levels of radioactivity and the
contaminated property remain unchanaged. This basic alternative
is one of the possible courses of action that requires consider-
ation based on the Council on Environmental Quality guidelines.
From this alternative comes the proposed option which serves
as the base case ¢ 3ainst which health effect analyses and
environmental impacts of the remaining proposed options, if
implemented, can be compared.

6.1.1.2 Basic Alternative II - Minimal Action

Minimal action implies that no remedial actions are taken
to remove surface or subsurface radioactive contaminants from
the site for disposal. Minimal action involves only those
measures which effectively limit public. exposure to radioactive
sources, such as restricting public access to and use of a
contaminated property. Generally, this basic alternative
requires that the property be purchased by a government agency
and held in perpetuity, fenced, posted with appropriate warning
signs, maintained, and radiologically monitored periodically for
water, soil, and air contaminaticn.

6.1.1.3 Basic Alternative I1I - Stabilization/Entombment

Stabilization in this basic¢ alternative requires covering
a contaminated area with a specific amount of compacted clean
soil. Entombment requires total encapsulation of the contami-
nated materials and area with a permanent casing, such as
concrete. Access to a rite and use of the site could be
restricted. Periodic radiological monitoring of the site
normally would be required, as would periodic maintenance.

6.1.1.4 Basic Alternative IV - Partial Decontamination

Partial decontamination invalves remedial actions formu-
lated to remove or contain the easily accessible active or




potentially active sources of radiaticn 2bove criteria to
prevent the spread cf contamination and to ~educe or eliminate
immediate health effects. Cemplete decornt:mination is accom-
pPlished at a later, more appropriate time. In buildings,
for example, transferable alpha contamina‘izn could be cleaned
up and removed off site for disposal, or left in place and
covered over with an epoxy film to checkx 1ts spread. Radon
gas and radon daughter concentrations cculd be reduced by
using various methods of control, such as by ventilation and
filtration. Contaminated drainage systems zould be removed to
prevent further spread of radioactive contamination. Access
to the partially decontaminated areas of the site would be
restricted. A program of periodic surveillance, radiological
monitoring, and maintenance normally would =e required to ensure
containment of contamination.

6.1.1.5 Basic Alternative V - Decontami-a+ion and Restoration

Decontamination and restoration reguire that all con-
tamination above criteria be removed from a property to make
it available for unrestricted use. Contaminated soils are
excavated to the extent needed to meet the appropriate decon-
tamination criteria. All .ontaminated debriz from buildings and
contaminated soils are transported safel;y to an appropriate
disposal site. Restoration of the property follows after
completion of decontamination efforts. Certification by
the DOE of decontamination then allows unrestricted use of the
property.

6.1.2 Feasibility of Basic Remedial Action 2lternatives

The five basic alternatives discussed above were analyzed
to determine if they were feasible mechanisms for development of
practicable options for the Seaway Industrial Park site. As 2
result of this analysis, Basic Alternatives I and IV were found
to be unacceptable.

Basic Alternative II, the minimal action alternative, was
rejected on the basis that contamination cou1d not be adequately
stabilized under present conditions ncr under the proposed
manner of maintaining the landfill, which includes covering
the landfill with a layer of clay, vege:t2ting the cover, and
monitoring the local ground water for leachztes. Workers would
continue to be exposed to direct gamma radiation, and radon flux
rates would not be reduced to a level which is attaipable under
other basic alternatives.

Basic Alternative IV, the partial decontamination alterna-
tive, is not justified because the Seaway =!te does not pose an
immediate health or environmental hazard. The main objectives
of the partial decontamination option. is o remove immediate
health hazards and leave the less hazardcus material for future
consideration. Also, soil contaminatior is fairly uniform,




1376289
which would result in little immediate gain frcm partial
decontamination.

6.2 PROPOSED OPTIONS

Ten options considered as feasible for the Seaway Industrial
Park site have been developed from three of the basic alternatives
discussed above: Option A from Basic Alternative I; Option B from
Basic Alternative III; and Options €1, €2, C3, D1, D2, D3, El1l, and
EZ from Basic Alternative V. Synopses of these proposed options
follow.

6.2.1 Option A - Ho Action

No remedial action options would be implemented to clean
up, mitigate, or stabilize the waste. However, contamiration
would be somewhat stabilized and radiological conditions
partially mitigated throug¢h continuing the normal landfilling
operation.

6.2.2 Option B - On-Site Stabilization

The stabilization op..on involves burial of the contami-
nated residues on site with engineered ground water control
and radon gas encapsulation. An area would be chosen which the
total volume of residues could occupy. A 3-ft (l1-m) layer of
locally obtained clay would act as a liner to the stockpiling
area. Once the residues have been stockpiled, a 3-ft (l-m)
“cap" of the local clay would be applied along with 7 £t (2 m)
of additional top soil. The use of clay has been studied at the
St. Louis Airport site by Weston, Inc. 2) as a possible method
of diverting ground water around buried radioactive waste and
reducing rain water percolation into buried radioactive waste.
The VWeston study also looked at encapsulation of uranium mill
tailings piles for controlling radon flux rates and found
that 2 ft (0.6 m) of moist cover s0il would be sufficient to
reduce flux rates down to 2 pCi/m2-s above background. However,
10 £t (3 n) is required to meet the NRC limits for a 1,000-yr
stabilization.

The stabilization option also involves periodic monitoring
of the site for migration of radionuclides and would require
.that the U.S. Government purchase the Seaway Industrial Park. A
major drawback to this option is that the U.S. Government, being
the new owner, would have to assume liability for the site.
Any future problems with any of the landfill's pollutants would
be the U.S5. Government's responsibility.

6.2.3 Option C - Decontamination and Restoration with Interim
On-Site Storage before Disposal

-

Contaminated areas would be excavated and contaminated
materials would be stockpiled in a remote area of the landfill.
A plastic cover would be placed over the stockpiled material.

6-4
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Radiological monitoring c¢f the excavation proc:iss would be
needed to Jdefine the limits of contamination. Mcnitoring also

_would be performed at the stockpiling locations. Soil samples

“would be taken in the excavation areas to confirm cleanup.

6.2.3.1 Option C1 - Interim On-Site Storage with Final
Disposal at a State or Regional Disposal Facility

The decontamination and restoration procedures described
in Section 6.2.3 would be performed. The stockpiled material
would be loaded in trucks, and final disposal would take place
at a state or regional disposal facility within 500 mi (800 km)
of the Seaway site.

6.2.3.2 Option C2 - Interimm On-Site Storage with Final Seabed
Disposal under Relaxed Regulatory Controls

The decontamination and restoration procedures described
in Section 6.2.3 would be performed. The contaminated material
would be loaded in trucks and transportation from the on-site

storage to a seabed disposal embarkation point 500 mi (800 %m)
from the site.

6.2.3.3 Option C3 - Interim On-Site Storage with Final Seabed
Disposal under Strict Regulatory Controls

The dJdecontamination and restoration procedures described
in Section 6.2.3 would be performed. The waste would eventually
be removed from the interim storage site, packaged in plywood
boxes to meet strict reaulatory controls, and hauled by truck
to a seabed disposal embarkation point 500 mi (800 Xm)
from the site. -

6.2.4 Option D - Decontamination and Restoration with Interim’
Off-Site Storage before Disposal

Decontamination and restoration would proceed as in Section
6.2.3; however, instead of on-site storage, the contaminated
material would be taken by truck to a 150-mi {(240-km) distant
interim storage location. The contaminated material would then
be stockpiled at the interim storage site and covered with
plastic.

6.2.4.1 Option D1 - Interim Off-Site Storage with Final
Disposal at a Moderately Distant Disposal Facility

Decontamination and restoration would be performed as in
Section 6.2.3. The contaminated material would eventually be
transported by truck for final disposal to a state or regional
disposal facility 500 mi (800 km) from the site.
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Option D2 -~ Interim Off-Site Storace with Final Seabed
Dispo<z1 under Relaxed Requlatory Controls

Decontari~ztion and restoration would be performed as in
Section 6.2.3. The contaminated material would eventually be
taken from the interim off-site storage by truck to a seabed
disposal emba-Xation point 500 mi (800 km) from the site.

6.2.4.3 Opticn D3 - Interim Off-Site Storage with Final
Seat Dlsposal under Strict Regulatory Controls

Deconta«’*atlon and restoratlon would be performed as in
Section 6.2.3. The contaminated material would eventually be
repackaged in - lywood boxes to meet strict regulatory controls.
The repackage? residues would then be transporte.. by truck

isposal embarkation point 500 mi- (800 km) from the

to a seabed 3:
site.

6.2.5 Option ¥ - Decontamination and Restoration with Direct
Dispcsz) at an Existing Disposal Facility

Section 6.2.3. The contaminated material would be transported
in bulk forrm <o an existing disposal facility.

6.2.5.1 Option Fl1 - Decontamination and Restoration at an
Exis-ing Moderately Distant Disposal Facility

, Contaminated soils would be loaded onto trucks and trans-
ported in bulx form to an existing moderately distant disposal
facility located at an assumed distance of 1,000 mi (1,600 km)
from the site.

2 - Decontamination and Restoration at an
ing Distant Disposal Facility

Contamirzted soils would be loaded into sealed railroad
hopper cars In bulk form for shipment to an existing distant
disposal facility located at an assumed distance of 2,300 mi
{3,700 Xm) from the site.

6.3 ENGINEEFING EFFORTS OF PROPOSED OPTIONS

The cost estimates developed for the proposed options are
based on proiected engineering considerations, and therefore
should be recarded as preliminary. These preliminary costs are
provided for comparison between options. Major cost components
include labc-. material, equipment, excavation, transportation,
storage and disposal, health physics coverage, radiological
monitoring. site maintenance, &«nd engineering. Other costs
include ova:hoad engineering, contractor's fees, and estimated
contingenci=s. Contingencies cover uncertainties and unpre-
dictable e*“Anses such as strikes, bad weather delays, and
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procurement delays. A conservative 6% i~‘arest rate is used for
the monitoring and samples fund. All costs are presented in
constant 1981 gdollars.

A summary of the estimated costs fcr the proposed options
is given in Section 6.3.11,. Select=3 unit costs used in
developing the cost estimates are sumra-ized in Table 6-1. A
summary of estimated working days and cr=wv sizes for each option
is listed in Table 6-2. Specific con:r=zctors would use equip-
ment, crew sizes, and schedules to mes: their own individual
requirements, and Table 6~2 is valid only for the preliminary
estimates of this report. .Table 6-3 lists the options with
estimated itemized and total costs. These costs have been
rounded to the nea:rest thousand dollars on an individual 1line
basis, and consequently may not match exactly the lin. item
costs given in the bodv of this sec-ion. Totals, however,
match to the closest thousand dollars. The information pre-
sented in previous sections and the unit cost information
presented in this chapter have been us2ed to develop the cost:
for each option.

The soil volumes used in the costs presented in this
section are the resultant "loose"” or "bulk" volumes that occur
from expansion when soils are handled. Clay was not considered
to swell. These are the volumes applicable to pricing, loading,
and disposal of contaminated materials. In other sections,
volumes are given as "“in-place” withou* engineering contingency.
The swell factor used was 25%: this factor can be used to
transpose the volume numbers from in-plzce to bulk. The weight
after swell is estimated to be 100 1ib/ft3 (600 xg/m3) for
cohesionless soils. The same density has been used for clay.

The transportation costs in this section have the sane
price for truck or railroad haulag= ap to 500 mi (800 km).
Beyond that distance, rail haulage is less expensive and is
therefore used. The only options thaz* have more than a 500-mi
{800-km) shipment at one time are Options El and E2. These
options consider direct disposal at existina disposal facili-
ties, where the distances are 1,000 =. (1,66C km) and 2,300 mi
(3,700 Xxm), respectively. Truck haulzge figures ara based on
one driver per truck. Rail haulage is not assumed as requiring
additional costs for manpower.

For all options, loading-unloadin; manpower, equipment, and
health physics coverage at the disposal sites are considered
to be part of disposal charges. Bulx shipment by train includes
plastic sheet sealing of the bottor and fiberglass bolt-down
covers. Bulk shipment by truck is based on 12-ya3 (9-m3) capa-
city dump trucks, also sealed and covered. Material container-
ized in plywood boxes would be transzorted in either boxcars or
enclosed highway trailers. :
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6.3.1 Option A - No Action

Since no remedial action would be performed, no expenses
would be incurred. The option is required for possible future
NEPA processing and also provides the base case against which
other option costs and health effects can be compared.

6.3.2 Option B - On-Site Stabilization

Stabilization would be accomplished by excavating the
61,700 yd3 (47,200 m3) of contaminated soils and stockpiling
them in an existing flat, relatively low-elevation, well-drained
area at the site. A 3.3-ft (1-m) clay base would be placed
below the stack, and a 3.3-ft (1-m) clay cap would be placed
over the stack. The clay would totally enclose the .ontamina-
tion. Normal backfill operations at the site would then be
utilized to cover over the contaminated soil and clay. After
the site has been filled to final grade, a security fence would
be installed around the contaminated soil area. Ground water
monitoring samples would be taken using existing wells.

The areas with .ontaminated material and the stockpile
would be surveyed and marked with small red flags. The base of
the stockpile would be about 375 x 375 ft (115 x 115 m).
Fencing would extend about 50 ft (15 m) beyond each side. The
stockpile would have sides sloped 30 degrees to the horizontal.
The overall stack height would be about 23 ft (7 m).

The clay base would be hauled by truck to the site from a
local quarry. It would be placed and spread at the stockpile
location. The contaminated soil would be excavated and loaded
on 12-ya3 (9-m3) dump trucks and hauled approximately 0.5 mi
(0.8 xm) to the stockpile site, where it would be dumped on the
clay base. Bulldozers would spread and shape the stockpile.
Sheepsfoot compactors would also be used to compress the
contaminated soil. When the contaminated soil has been com-
pacted and shaped, the clay cap would be hauled in and placed
over the stockpile. This woxrk is expected to take an averaqge
20-worker crew 88 days to complete.

The costs associated with this option are as follows:
Item Cost §

Survey and mark areas 1,600

Base clay, in place, 15,800 yd3 (12,000 m3) 189, 000

Excavate and load contaminated soil,
61,700 yd3 (47,200 m3) 620,000

Haul contaminated soil 0.5 mi (O.é xm) 61,700

Place and compact contaminated soil 61,700
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Item Cost §

Cap clay, in place, 17,800 yd3 (13,600 m3) 213,600
Security fence, 1,700 ft (520 m) 25,500
1,500 samples 187,500

Monitoring and sampling fund of $25,000
@ 6% interest = §1,500/yr 25,000

Health physics and radiological
monitoring, 4 workers 88,000

SUBTOTAL $1,473,600
Engineering, 15% 221,000
Contingency, 30% 442,100

ROUNDED T AL $2,137,000

6.3.3 Option Cl1 - Decontamination and Restoration with

Interim On-Site Storage and Final Disposal at a
State or Regional Disposal Facility

Decontamination and restoration would be accomplished by
excavating the 61,700 yd3 (47,120 m3) of contaminated soils
and stacking them on the site in an area central to the three
main contamination areas. For this interim storage, the
contaminated soils would be stacked as explained in Section
6.3.2, except that a 2-ft (0.6-m) thick clay base would underlie
the pile. The pile would be covered with a durable plastic
sheet (EPDM) bonded into a continuous overlay and weighted. An
earthen dike would surround the pile to divert water. Wooden
boards, diagonally cut with the sheet compressed between the
cut, would hold the sheet in place. The boards in turn would be
secured by bolting through to a concretz footing all around the
pile. It is assumed that a maximum of 6 in. (15 cm) of the base
clay could become contaminated. This clay volume is included in
the final disposal volume. Clay and soil handling as well as
fencing would be as explained in Section 6.3.2.

At some time in the future, when a state or regional
disposal facility becomes available, the contaminated materials
would be hauled by truck an assumed distance of 500 mi (800 Xxm)
to this final disposal site. This work is expected to take an
average 69-worker crew 363 days to complete.

The costs associated with this option are as follows:




Item Cost §
Survey and mark areas 1,600
Base clay, in placs, 9,550 yd3 (7,300 m3) 114,600

Fxcavate and load contaminated soil,
61,700 ya3 (47,200 =3) 620,000

Haul contaminated s5il 0.25 mi (0.4 Xm) 30,850
Place and compact contaminated soil 61,700

Install EPDM sheet, Zike, and anchorage,
15,200 yd2 (11,600 =2) 53,200

Load and haul contam’nated soils and clay,
64,100 yd3 (49,000 =3}, 500 mi (BOO km) 8,653,500

Security fence, 1,700 ft (520 m) 25,500
1,500 samples . 187,500

Monitoring and sarmpling fund of $25,000
@ 6% interest = $1,500/yr 25,000

Disposal charges, 64,100 yd3 (49,000 m3) 25,960, 500

Health physics and
monitoring, 4 worke

radiological

363,000
. SUBTOTAL $36,096,950
Engineering, 15% 5,414,500
Contingency, 30% 10,829,100
ROUNDED TOTAL $52,341,000

6.3.4 Option C2 - Decontamination and Restoration with

interim On-Site S:orage and Final Seabed Disposal,
Relaxed Requlator; Zontrols

This option woulcd hzve the same bulk handling volumes,
haul distances, work segucnces, project duration, work force,
and cost estimate line i-ema as Option Cl above, except that
final disposal charges wou:ld differ. This option is therefore
estimated to require a 55-worker crow 363 days to complete.

-

The costs associated with this option are as follows:
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Item Cost §
Survey znd mark areas._. 1,800
Base clay, in place, 9,550 yd3 (7,300 m3) 114,600

Excavate and load contaminated soil,
61,700 yd3 (47,200 m3) 620, 000

Haul contaminated soils 0.25 mi (0.4 km) 30,850
Place and compact contaminated soil 61,700

Install EPDM sheet, dike, and anchorage,
15,200 yd2 (11,600 m2) 53,200

Load and haul contaminated soils and clay, i
64,100 yd3 (49,000 m3), 500 mi (800 km) 8,653,500

Security fence, 1,700 ft (520 m) 25,500
1,500 samples 187,500

Monitoring and sampling fund of $25,000
@ 6% interest = $1,500/yr 25,000

Disposal charges, 64,100 yd3 (49,000 m3) 5,192,100

Health physics and radiological
monitoring, 4 workers 363,000

SUBTOTAL $15,328,550
Engineering, 15% : 2,299,300
Contingency, 30% 4,598,600

ROUNDED TOTAL $22,226,000

6.3.5 Option C3 - Decontamination and Restoration with
Interim On-Site Storage and Final Seabed Disposal,
Strict Regulatory Controls

This option would have the same remedial action activities
as Option C2 except that packaging of contaminated materials
would be required:; consequently, disposal volumes and charges
would be higher. The packaging containers would be plywood
boxes, 4 x 7 x 4 £¢ (1.2 x 2.1 x 1.2 m), with plastic sheet
liners. Large forklifts or a crane would be required to 1lift
these boxes, which would weigh abqQut 5 tons (4.6 MT) when
filled. Small front-end loaders' would be used to f£fill the
- boxes. It is assumed that the boxes would be filled to 90% of
their total volume capacity before sealing. The boxes would
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.99
then be inventoried and appropriately markﬁ@};gfzihe contained
material. Disposal charges are based on the total volume
capacity of the boxes and arz therefore 10% highe- than bulk
disposal charges. The hoxes would be placed on a clay base to
isolate them from surface water and covered with a plastic sheet
to protect them from precipitation. The clay would not become
contaminated as with the previous options, and woull be left at
the site. A security fence would be installed aroun the boxes.
This option is expected to take an average 69-wcrker crew 393
days to complete.

The costs associated with this option are

Item

Survey and mark areas

Base clay in place, 11,400 yd3 (8,740 m3)
Purchase boxes, 16,530 each

Excavate and load ccntaminated soil
in poxes, 61,700 ya3 (47,200 m3)

Load and haul 16,530 boxes, 0.28 mi (0.4 km)
Inventory and mark boxes

Stack boxes

Cover boxes with EPDM sheet, dike, and anchor

Load and haul boxes, 64,100 yd3 (49,000 m3),
500 mi (800.km)

Security fence 1,770 ft (540 m)
1,500 samples

Monitering and sampling fund of $25,500
@ 6% interest = $1,500/yr

Final disposal charqes, 16,530 boxes,
112 £ft3 (3 m3) each = 1,851,000 f£t3
(52,400 m3) -

Health physics and radiological
monitoring, 4 workers

SUBTOTAL

Engineering, 15%

2s follows:

Cost $
1,600
137,200

3,719,330

620,000
30,800
20,700
62,100

53,200

8,653,500
26,600

187,500

25,000

37,027,200

393,000
$50,957,700

7,643,700
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p. Contingency, 30% 15,287,500
ROUNDED TOTAL $73,889,000

6.3.6 Option D1 - Decontamination and Restoration with Interim

Off-Site Storage and Firnal Disposal at a State or
kegional Disposal Facility

This option would include the same remedial action activi-
ties as Option Cl (Section -6.3.3) except that interim storage
would be off site at an assumed distance of 150 mi (240 kxm) from
the Seaway site. For this interim storage, asphalt concrete
(paving) would be used for the base pad. Unloading and handling
2t the interim site are assumed to be part of the disposal
charge:; however, the plastic cover sheet and base asphalt are
not. The base material is assumed to become contaminated from
the contaminated material stockpiled on top of it, and the
volume of base material would be added to the contaminated
volume for final disrosal. This work is expected to take an
average 69-worker cre~ 440 days to complete.

The costs associated with this option are as follows:
Item Cost §
Survey and mark areas 1,600

Ixcavate and load contaminated soil
in boxes, 61,700 yd3 (47,200 m3) 620,000

Haul contaminated soil 150 mi (240 Xxmn) 2,498,900

Asphaltic concrete at interim site 450 x 450 ft
(140 x 140 m) = 22,500 yd2 (18,800 mn2) 326,300

Place and compact contaminated soil 61,700

Disposal charges, interim site
61,700 ya3 (47,200 m3) 5,830,700

Install EPD} sheet, dike, and anchorage.
15,200 yd2 (12,700 m2) 53,200

Load and haul contaminated soil and asphalt
65,500 yd3 (50,000 m3), 500 mi (800 km) 8,835,800

Final dingosal charges,
65,500 yd3 (50,000 m3) _ 26,507,300

1,500 samples 187,500




Item Cost §

Health physics and radiological
ronitoring, 4 workers 440,000

SUBTOTAL $45,363,000
Engineering, 15% 6,804,50C
Contingency, 30% 13,608,900

ROUNDEL TOTAL $65,776,000

6.3.7 Option D2 - Decontamination and Restoration vith Interim

Off-Site Storage and Final Seabed Disposal, Relaxed
Regulatory Controls

This option would have the same bulk handling volumes,
haul distances, work sequences, project duration, work torce,
and cost estimat~ line items as Option D1 except that final
disposal charges would differ. This option is therefore
also estimated to require an average 69-worker crew 440 days to
complete.

The costs associated with this option are as follows:

Item Cost S

Survey and mark areas 1,600

Excavate and load contaminated soil -
in boxes, 61,700 ya3 (47,200 m3) 620,000

Haul contaminated soil 150 mi (240 km) 2,498,900

Asphaltic concrete at interim site 450 x 450 ft
(140 x 140 m) = 22,500 yd2 (18,800 m2) 326,300

Place and compact contaminated soil 61,700

Disposal charges, interim site
61,700 yd3 (47,200 n3) 5,830,700

Install EPDM sheet, dike, and anchorage
15,200 yda2 (12,700 m2) 53,200

Load and haul contaminated soil and asphalt
65,500 ya3 (50,000 m3), 500 mi (800 km) 8,835,800

Final disgosal charges,
65,500 yd® (50,000 m 3) 5,301,450

1,500 sanples 187,50C




Item Cost §
k. Heal:h physics and racdiological
moni-oring, 4 workers 440,000
SUBTOTAL $24,157,150
l. Enginecering, 15% 3,623,600
m. Coniizgency, 30% 7,247,150
ROUNDED TOTAL $35,028,000

6.3.86 Op+ion D3 - Decontamination and Restoration with
Iinzerim Off-Site Storage and Final Seabed Disposal,
Strict Regulatory Controls

This option would have the same remedial action activities
as Option DZ except that packaging would be required. Disposal
charges would also be higher with this option. The packaging
container: would be the plywood boxes described under Option C3,
Section £.3.5. The loading, handling and volumes involved with
the use of these boxes are also as described for Option C3,
extept thet asphaltic concrete instead of clay would be used
for a base pad. This option is expected to take an average
69-worker crew 470 days to complete.

The costs associated with this option are as follows:

Item Cost $
a. Survey and mark areas 1,600
b. Purchase boxes, 16,530 each 3,719,300
c. Excavzte and load contaminated soil
in boxes, 61,700 yd3 (47,200 m3) 620,000
d. Haul bexes 150 mi (240 km) 2,498,900
e. Inven:icry, number, and mark boxes 20,700

f. Asphaliic concrete at interim site for
boxes stacked 3 high, 450 x 450 ft
(140 x 140 m) = 22,500 yd2 (18,800 m2) 326,300

G. 1Install EPDM sheet, dike, and anchorage
15,200 yd2 (12,700 m2) 53,200

h. Dispcs»1 charges at interim site,
16,533 boxes, 1,851,000 f£t3 (52,400 m3) 6,479,800

i. Loa2 223 haul boxes, 64,100 yd3 (49,000 m3),
500 =1 (800 kn) 8,653,500



Item Cost $

Final disposal charges,
1,851,000 £t3 (52,400 m3) 37,027,200

1,500 samples 187,500

Health physics and radiological
monitoring, 4 workers 470,000

Stack boxes 62,100

SUBTOTAL $60,120,100

Engineering, 15% 9,018, 100
Contingency, 30% 18,036,000
ROUNDED TOTAL $87,174,000

6.3.9 Option El - Decontarnunation and Restoration with

Direct Disposal at an Existing Moderately Distant
Disposai Facility

This option provides for immediate direct disposal at an
existing, moderately-distant disposal facility, which is assumed
to be 1,000 mi (1,600 km) from the Seaway site. During remedial
action, the contaminated soil would be excavated with front-end
loaders, placed. in trucks, and hauled an estimated 5 mi (8 km)
to a railcar loading site. At this location, the trucks would
dump the contaminated soil in a pile. The s0il would then be
loaded from this pile onto railcars using front-end loaders.
The contaminated so0il would then be transported by rail to an
existing, moderately-distant disposal facility. This option is
expected to take a 35-worker crew 40 days to complete. The
man-days for this rail-haul option are lower than the other
options that use truck haulage because of the differences in
labor requirements for rail haulage compsared tc truck haulage.

The costs associated with this option are as follows:

Item ' Cost §$

Survey and mark areas 1,600

Excavate and load contaminated soil, .
in boxes, 61,700 yd3 (47,200 m3) 620,000

Haul to railroad and dump, 5 mi (8 km) 616,400

Load from dump pile onto train cars 61,700
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Item £37L 2 9 Cost $
Train shipment, 1,000 mi (1,600 km) 14,160,200
1,5C0 samples 187,500

Health physics and radiological
monitorina, 4 workers 40,000

Disposal charges, 61,700 yd3 (47,200 m3) 13,327,200
SUBTOTAL $29'°11L§00
Engineering, 15% ' 4,352,200
Contingency, 30% 8,704, 100
ROUNDED TOTAL $42,071,000

6.3.10 Option E2 - Decontamination and Restora*Zon with
Direct Disposal at ~-1 Existing Distant . -sposal Facility

This option has the same elements as Option E1 above
except that the haul distance to disposal is assumed to be
2,300 mi (3,700 kxm) instead of 1,000 mi (1,60¢ xm). The extra
distance adds a few man-days to the train crew. Disposal
charges are also assumed to be different at this disposal site
(see also Table 6-1). This option is therefore expected to take
an average 35-worker crew 45 days to complete.

Item ; " Cost $

Survey and mark areas . 1,600

Excavate and load contaminated soil,
in boxes, 61,700 yd3 (47,200 m3) 620,000

Haul to railroad and dump, 5 mi (8 km) 616,400
Load from dump pile onto train cars 61,700
1,500 samples ) 187,500
Train shipment, 2,300 mi (3,700 km) 32,568,300
Disposal charges, 61,700 yd3 (47,200 m3) 3,331,800

Health physics and radiological
monitoring, 4 workers 45,000

SUBTOTAL ) $37,432,300

Engineering, 15% 5,614,800
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j. Contingency, 20% 11,229,700

ROUKCEL TOTAL $54,277,000

6.3.11 Cost Summary

The es:Imated total cost of each option is summarized
as follows:

TOTAL ESTIMATED
OPTIOXN COST §

No Acticn -0-
On-Site Stabilization 2,137,000

Decontamination and Restoration,
Interim Cn-Site Storage, Final Disposal
at a S:tate or Regional Disposal Facility 52,341,000

Decontamination and Restoration,

Interim Cn-Site Storage, Final

Seabed Zisposal under Relaxed Regulatory

Controls 22,226,000

Decontamination and Restoration,.
Interir On-Sit2 Storage, Final Seabed
Disposzl under Strict Regulatory Controls -73,889,000

Decontamination and Restoration,
Interim Off-Site Storage, Final
Disposal 2t a State or Regional
Disposal-Facility 65,776,000

Deconta:zination and Restoration,

Interim Off-Site Storage, Final

Seabed Disposal under Relaxed Regulatory

Controls T 35,028,000

Decontarination and Restoration,
Interim Cff-Site Storage, Final Seabed
Disposal under Strict Regulatory Controls 87,174,000

Decontamination and Restoration,
Direct Tisposal at an LCxisting Moderately
Distant Tisposal Facility 42,071,000

Direct Disposal at an Existing ‘Distant
Disposa® racility 54,277,000
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6.4 _ENVIRCNMENTAL IMPACTS OF PROPOSED OPTIGNS

This section describes the environmental impacts expected
to result from each of the proposed actions. The environmental
parameters determined from the preliminary activities are
presented. Each of these parameters 1is discussed along with
the potential environmental impacts and mitigating measures
associated with each of the options. The following parameters
are evaluated:

a) Radiological Health Effects

b) Remedial Action Accidents

c) Transportation Accidents

d) Transportation Fatalities

e) Ambient Radiation

£f) Air Quality

g) Water Quality

h) Soils and Erosion

i) Nonrenewable Resources

j) Ecology

Public Sentiment and Socioeconomics

1) Land Use and Land Value

m) Noise

6.4.1 Parameters Not Impacted by Any Proposed Option

No identifiable cultural resources exist at the site.
The options would therefore produce no impact upon this para-
meter. . )

6.4.2 Potential Impacts of Option A

Since no action would be taken, all existing impacts
described in this section would continue unmitigated inde-
finitely. There also is concern that the contamination would
spread beyond its current location, thereby possibly increasing
environmental impacts.

Of the parameters listed in Section 6.4, parameters b, c,
4, i, j, X, and m are not affected in Option A, and therefore
are not discussed in the following subsections.
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6.4.2.1 xadiclogical Health =ffects, Option A

Health effects were calculated for exposure to radon
daughters and to external gamma radiation of three full-time
workers and to 10 part-time =mployees at the Seaway Industrial
Park. It was conservativel; assumed that the maximum gamma
exposure rate of 72 yR/hr absve background applied continuously
to all workers. It was alsc assumed conservatively that the
maximum observed radon flux (z: surface levels), of 7.7 pCi/m2-s
could give a radon daughis. equivalent working level (at
breathing zone levels) of 0.06é WL, assuming 25% of equilibrium.
With these assumptions, the total annual health effect risk to
workers on site from radorn caughter inhalation is about 2 x
10-3, and from gqamma exposufe is 1 x 10"4. Given the number
of conservative atsumptions mzde, these numbers are accurate to
no more than one order of mas-itude.

Without remedial actioz, the contamination at this site
would continue to emit garma radiation for many millennia.
Consequently, the associated hcalth effects of the contamination
also would persist at this lsvel as long as the contaminailion
remains in its presc-t corndition and location and the site
continues to be occupied by workers. These levels of contamina-—
tion thus constitute a slightiy negative health impact.

Gamma radiation and rador concentrations at site boundaries
were at or near background. Health effects calculations were
too low to be meaningful.

6.4.2.2 Ambient Radiatioﬁ. Op+ion A

As discussed in Chapter £, elevated levels of direct gamma
radiation and surface beta-szmma contamination are found at
several locations on Area A, 2nd on Area C and down the slope
south of Area C. Because of these elevated radiation levels,
Option A has a slightly negative environmental impact.

6.4.2.3 Air Quality, Option 2

Radon daughters have only a minimal adverse effect on air
quality at the Seaway site due to the absence of buildings in
the contaminated areas. Under Option A, this minimal impact
will continue.

+Radon flux levels were slightly elevated in some locations
at the Seaway site, particula:ly in contaminated Area C. As a
result, the overall impact cf implementing Option A will be
slightly negative.

6.4.2.4 vater Quality, Option *

All but one water sample collected during the site surveys
showed concentrations of radionuclides to be within guidelines.
However, only surface water szmples were collected. Although
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the relatively impermeable nature of the clayey glacial till
underlying the site should prevent future contamination of
important ground water supplies, locally perched bodies of
ground water within the landfill may become contaminated with
radioactive constituents. Hence, Option A may have a slightly
negative impact on water quality.
) it e
6.4.2.5 Soils and Erosion, Option A

By implementing Option A, so0ils on site would remain
contaminated. Leaching of contaminants, although not proceed-
ing at a rate rapid enough to affect important ground water
supplies, will slowly increase the volume of contaminated
soil at the site, resulting in a slight negative inmpact.

Erosion of the contaminated areas of the landfill may occur
in the future if Option A is implemented, spreading contaminated
soil both on- and off-site. Dilution of contaminated isaterial.
in formerly clean soils should minimize the adverse effects of
this erosion, hc. ever. The overall impact, therefore, would
only be slightly negative.

6.4.2.6 Land Use and Land Value, Option A

The presence of the contamination limits the use of certain
areas of the site in the sense that the land cannot be recovered
until the radiation problem is resolved. There has been no
effect on land use in the surrounding area. While an effect on
land values is not evident, it is possible that if an attempt
were made to sell the property, its classification as a FUSRAP
site might adversely affect the market value. Since this site
is already a landfill dump, this would be a minor adverse
impact.

6.4.3 Potential Impacts of Cption B

This option involves on-site stabilization and is deacribed
in detail in Section 6.3.2. Potentiail impacts of Option B are
described in Subsections 6.4.3.1 through 6.4.3.13 that follow.

6.4.3.1 Radiological Health Effects, Option B

There would be a slight negative impact to workers during
transfer of contaminated materials to the stabilization/entomb-
ment location. As an example, if the 20 workers estimated for
this operation were to be exposed to radon daughter concentra-
tions of 0.06 WL (the maximum expected concentration for
the entire 88 working days estimated to complete the work), the
total annual health effect risk to this entire group of workers
would be about 1.7 x 10-3., The health effect risk from gamma
radiation exposure during this time period was calculated to be
80 low as to be meaningless.




After completion of the stabilization/=-~tombment opera-
tions, direct gamma rvradiation e&nd radon eranation woiald be
reduced to near background levels. This woculd result in a
slight positive impact to the worker populatio:r.

6.4.3.2 Remedial Action Accidents, Option B

The probability of a remedial acciden: occurring while
implementing this option is based on U.S. cons:iruction industry
accident statistics.(3) These statistics indlcate a rate of
0.052 accidents/man-yr. Considering an averages crew size of 20,
68 days for completion of the work, and 25C working days/yr,

Option B will require 7 man-yr. This calcule:e=:z to be 7 man-yr
x 0.052 accidents/man-yr, or a statistical projection of 0.4
accidents. which is a slight adverse impac.. No accident-

related disatling injuries are projected for after implemen-
tation of these options.

6.4.3.3 Transportation Accidents, Option B

The Interstate Commerce Commission (ICC) figurez for 1976
for regulated motor freight carrier traffic{4) show an accident
frequency of .24 x 10~8/ton-mi (3.59 x 1078/MT-km). Based
on this statistic, the probability for similzr incidents in
transporting the contaminated materials and bacxfill is 5.24 x
108 x 350,500 ton-mi, or 0.02 transportatior accidents. This
number represents a negligible probability that =z transportation
accident would occur, which would be a no adverse impact
situation. No transportation-related impacts are projected for
after implementation of these options.

6.4.3.4 Transportation Fatalities, Option B

The 1CC figures for 1976(4) show a fa:ality frequency
of 5.14 x 10-9 fatalities/ton-mi (3.52 x 10-° fatalities/MT-
kn) . Based on this statistic, the probability for similar
fatalities occurring during transport of the contaminated
materials and backfill is 5.14 x 10™2 x 350,500 ton-mi, or
0.002 transportation fatalities. This number represents a
negligible probability a transportation fatali:y would occur,
which would be a no-impact situation. No transpo-tation-related
impacts are projected for after implementation of these options.

6.4.3.5 Ambient Radiation, Option B

Etabilization w~ould expose decontamira:zion workers to
elevated levels of gamma radiation ané tc increased radcn
enmanation, both during transfer of the radioac:ive materials to
the clay-lined storage area and during placemert of the clay cap
over the stored materials. This would be & =1ight negative
impact. Following stabilization completion, radiation and radon
emission levels would be reduced to near backjround levels.
This would be a slight positive impact on envircimental quality
for workers at the landfill.
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6.4.3.6 Air Quality, Option B

During excavation and backfilling, total suspended particu-
lates and radon daughter concentrations are expected to increase
slightl; above ambient conditions. However, following final
stabilization of the contaminated material, long-term air
guality should be slightly improved due to encapsulation of the
radon sosuarces.

6.4.3.7 Water Quality, Option B

Providing an engineered barrier to the movement of ground
water through the contaminated material should prevent future
contamizztion 5f local ground water supplies. 1In addition,
since g-czund water at the Seaway site seeps to the . irface and
enters surface water supplies (see Section 5.7), provision of
an adeg.=te qQround water barrier should further reduce the
potentiz_ for contamination of surface water supplies. Thus,
the overzll impact of this option should be slightly beneficial
to water guality.

6.4.3.8 Soils and Erosion, Option B

spread of contaminants by leaching should be reduced

consolidation and stabilization of the radiologically
contamirated materials on site. Although soil erosion may
increas= slightly during excavation operations, this increase
should e insignificant with the implementation of standard
erosion control practices. In addition, through the use of
proper stzbilization measures, erosion and subsequent transport
of contaminated material to both on- and off-gsite areas should
be reduced. However, because these processes are currently
proceeding at a relatively slow rate, the resultant overall
impact wculd be only slightly beneficial.

6.4.3.9 Nonrenewable Resources, Option B

Stabilization would result in a minor adverse impact due to-
the use cf-—fuel—and—fill. The inpact on other nonrenewable
resources w~ould be much less. Most of the work would involve
earthmov.ng, which would consume fuel and fill. The fuel
and fill consumed would be insignificant compared to the
total armcuonts of these resources used in the Buffalo metro-
politan areca. This option would require the smallest amount of
nonrenewz-la resources of all the proposed options.

6.4.3.10 =cology, Option B

Optics B would have a slight short-term adverse impact upon
the ecoloj: of the area. Additional soil would be brought in
to increaszz the depth of cover material. This additional
£i11 ma:zer.al would require several years for vegetation to
stabilize snd mature to provide habitat and carrying czpacity
for immizroting animal l1ife. After biotic elements of the
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ecosystem have beccme costablished, Option B would not produce
any detectable ecological impacts at tune site. Fill material
could be obtained from existing commercial borrow sites so as to
avoid any new areas of disturbance or additional ecological
impacts.

6.4.3.11 Public Sentiment and Socioeconomics, Option B

It is likely that the public would approve of the stabili-
zation of the contamination. This option would also bring a
short-term economic benefit to the local economy, since the work
force could be obtained locally. Some adverse economic impact
could result if the ongfoing operations of the landfill were
disturbed by the cleanup. Efforts could be made to avoid this,
however.

Existing transportation patterns, population, and public
services should not be afiected. Overall, public sentiment and
socioeconomics would experience minor beneficial impacts due to
implementing on-site stabiliration.

6.4.3.12 Land Use and Land Value, Option B

This option would still require the use of part of the site
which might limit land use to a small extent in the future.
There would be no value to any part of the site on which the
stabilized waste is located. However, due to consolidation,
less of an area would be impacted than if it were left in its
present dispersed condition. Because of this, this option could
-result in a slight adverse impact.

6.4.3.13 Noise, Option B

Option B would produce only slight impacts during the
time that stabilization is being effected. Since this action
would require the same types of diesel equipment currently in
use, only slight and insignificant adverse noise impacts are
expected.

6.4.4 Potential Impacts of Options Cl - C3

These options, described in detail in Sections 6.3.3
through 6.3.5, consider interim on-site storage of the contami-
nated materials before final disposal. Potential impacts of
these options are described in Subsections 6.4.4.1 through
6.4.4.13 that follow.

6.4.4.1 Radiological Health Effects, Options C1 - C3

Radiological health effects on wgrkers during decontamina-
tion operations would be very low. - In quantifying the risk, it
was assumed that a crew of 69 workers would be involved for 363
working days, that radon daugher concentrations would be at 0.6
WL {(the maximum expected annual concentration), and that gamma
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exposures would be at the average l=vel of 72 uR/hr for the
entire time. Under these highly conservative asgsumptions,
the annual risk from radon daughter exposure would be about
2 x 10-2 health effects/yr and would be about 1 x 10-3 health
effects/yr from gamma radiation. Since ~orkers would be exposed
during cleanup, the operation itself is judged to have a slight
negative impact.

Proper control procedures durirs the on-site storage
period would reduce the already low hcalth effect risk, but
could not completely eliminate this risk. For this reason,
this option is considered to have a slight negative impact
until the contaminated material is removed from the site for
final disposal.

The radiological health impacts Jduring transport were
judged to be negligible. Gamma expos:res to the public would
be so small that they could not be calculated with any degree of
accuracy. Exposure to truck drivers w~ould produce a health
effect risk too low to be meaningful. For these reasons it was
assumed that cleanup ~¥ the waste would result in a slight
beneficial impact.

Eventuzl disposal at a state or regional disposal facility
would@ not result in a significant rad:ioclogical health effect
risk to populations, since standards for siting and control
would preclude the, exposure of these populations to radiation
from the facility. Seabed disposal, either under relaxed or
strict regulatory controls, would hav: a minimal impact on
radiological health effects because the wastes would be isolated
and shielded from populations.

Since all populations would be protected from radiation,
either by disposal at a state or resional facility or by
disposal at séa, these options would result in a slight bene-
ficial impact.

6.4.4.2 Remedial Action Accidents, Options Cl1 = C3

The remedial action accident statistics are based on
U.S. construction industry data. 3) The construction accident
potential of this option assumes 69 wcikers, 363 days for
completion, and 250 working days/yr. which amounts to 100
man-yr. Multiplying this times the stated accident rate
translates to a statistical projection of five accidents during
completion of the C options. This woulld be a minor adverse
impact. No remedial action accidents af-er implementation are
projected for these options.

6.4.4.3 Transportation Accidents, Optjons T1 - C3

The transportation accident potentisls of these options
also are aied on the ICC fregquency for motor freight traffic
for 1976.t4 The frequency is 5.24 x 10-8 accidents/ton-mi
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(3.59 x 1078 accidents/MT-km). Therefore, for these options,
5.24 x 10-8 accidents/ton-mi x 5.66 Xx 107 ton-mi, or 3.0
transportation accidents, would statistically occur. This
nunber represents a minor adverse impact.

6.4.4.4 Transportation Fatalities, Options Cl - C3

The transportation fataility potential for these options is
based on the ICC frequency for 1976 of 5.14 x 10~9 fatalities/
ton-mi (3.52 x 10~9 fatalities/NT-km).{4) Therefore, for these
options, 5.14 x 10-9 fatalities/ton-mi x 5.66 x 107 ton-mi,
or 0.29 transportation-related fatalities, statistically would
occur. This number represents a low probability that such a
fatality would occur, and consequently a slight adverse impact.

6.4.4.5 Anmbient Radiation, Options Cl - C3

Complete decontamination of the site to the criteria
described in Chapter 4 would give an increase in radiatioo
exposure to a small number of workers during remedial action
operations. However, :e work would rasult in a decrease in
radiation exposure to near-background levels for site workers
and for nearby populations after completion of the decontamina-
tion effort. This would be a slight benefit.

The on-site interim storage stockpile would result in a
slightly negative impact at the site until the contaminated
material was finalliy moved. At that time there would be &
slight benefit. '

The contaminated soils and materials delivered to the state
or regional disposal facility (Option Cl) would result in a
negative impact at that facility. However, such a facility
would be designed to accept the contaminants and to mitigate the
impact.

Vvery low concentrations of radioactive materials are
found naturally in seawater. Seabed disposal under relaxed
regulatory controls (Option C2) probably would result eventually
in localized increases in concentrations of radioactive con-
taminants in the ocean. The increase in radiation levels after
dispersion by ocean currents would be insignificant. The
same impacts would occur under strict regulatory controls
(Option C3), which would require packaging of the contaminated
materials. However, the radiocactive materials would encape from
the plywood containers at a slow rate, and this would result in
a milder total adverse impact than that under Option C2.

6.4.4.6 Air Quality, Options Cl - C3

During removal and interim- storage operations, total
suspended particulates and radon daughter concentrations are
expected to increase slightly above ambient concentrations.
During storage, impacts to air quality should be negligible.
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Over the long term, following final disposal of the contaminated

materials, air quality should be slightly improved over present
conditions due to the removal of the radon sources.

Protection of the stockpiled contaminated materials during
interim storage should prevent future contamination of surface
water supplies. The relatively impermeable nature of the
clayey glacial till underlying the site also serve to prevent

f contamination of important ground water supplies.

‘ 6.4.4.7 Water Quality, Options Cl - C3

As a result of final disposal, water guality at tie=
site should be slightly improved. All potential sources of
contamination will have been temoved, thus preventing long-term
future impacts to water quality. Hence, the overall result of

implementing any of Opticns Cl through C3 should be a slight
benefit to water quality.

6.4.4.8 Soils and Erosion, ¢, tions Cl - C3

Decontamination of the site will prevent additional
spreading of contaminants through leaching and erosion.
Although soil erosion may increase slightly during excavation
' operations, this increase should be insignificant with the
implementation of standard erosion control practices. Hence,

implementation of any of Options Cl through C3 should result in
l w a slightly beneficial impact to soils and erosion. .

6.4.4.9 Nonrenewable Resources, Options Cl - c3

These options involve basically the same material handling
volumes and remedial actions as Options B, D1 through D3, El,
and E2, described in feregoing sections. Options Cl through C3,
‘ however, require an additional handling step. This extra

handling would consume additional fuel, although the additional
amount would be insignificant compared with the total fuel
I consumption in the Buffalo metropolitan area.

6.4.4.10 Ecology, Options Cl1 - C3

Options Cl1 through C3 would produce only a slight short-
term adverse impact upon the ecology at the site of remecial
action activities. Only the existing annual weeds and the
habitat of rodents would be disturbed by removal of the con-
taminated materials. On-site storage of recovered wastes would
also be placed upon annual weeds and the habitat of rodents.
This area again would be disturbed when the stored materials
were picked up for shipment prior to final disposal. Since the
ecology at this site is not considered important, only a slight
adverse impact would occur.
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6.4.4.11 Public 3entiment and S:cioeconomics, Options C1 - C3

Public sentiment in the Tonzwanda, New York area should be
favorable to the cleanup of contzmination on the site, resulting
in a minor beneficial impact. Favorable local sentiment would
probably be offset somewhat by unfavorable public sentiment
along transportation routes and near disposal sites. It seems
likely that Option C2, the reslaxed seabed disposal option,
should be the option least wel! received by the general public.

Since the work force woull be obtained locally, a short-
term beneficial impact would result to the economy of the
surrounding area. Option €3 wo:ld provide a greater amount of
money for a local contractor thz: Options Cl or C2 as a vesult
of the packaging requirement. ARdverse economic impacts could
result if the ongoing cperations of the landfill were disturbed
by the cleanup operations, and efforts could be made to avoid
this.

Transportation pa*“erns in the area would be adversely
affected over the short term, espescially during final disposal.
The impacts would be the samz for all three suboptions.
Population and public services shculd not be affected.

6.4.4.12 Land Use and Land Values. Options Cl1 - C3

Land use and 1and value would be beneficially impacted by
these options. Following remedis’ action, any use restrictions
because of radiological condi:zions would be removed. The
potential for negatively impacting land value of the site due to
radiological conditions would be removed. This would result in
a minor long-term beneficial impact for Options Cl1 through
c3.

6.4.4.13 Noise, Options Cl - C3

Options Cl1 through C3 woulZ produce only slight impacts
during the on-site stockpiling o2I the contaminated material.
1f the stockpiled material is remcved to a final disposal site
while the landfill is in operation, similar diesel-powered
equipment as in current use would be used to load and transport
the material from the site, the impact on noise would still be
slight.

6.4.5 Potential Impacts of Options D1 - D3

These options, described in detail in Sections 6.3.6
through 6.3.8, all specify inte-im off-site storage of the
contaminated materials before fina! disposal. Potential impacts
of these options are described i -Subsections 6.4.5.1 through
6.4.5.13 that follow.
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6.4.5.1 Radiological Health LEffects, Options D1l - D3

The rationale for calculating radiological health effects
for these ortions would be exactly the same as described
for Options Cl1 through C3. Consequently, %‘he radiological
health effects on workers during remedial action would be very
low.

The radiological health impacts during transport were
judged to be negligible. Gamma exposures to the public would be
s0 small that they could not be calculated with any degree of
accuracy. Exposure to truck drivers would produce a health
effect risk too low to be meaningful. For these reasons
it was assumed that cleanup of the waste would result in a
slightly beneficial impact.

The effects due to disposal at a state or regional disposal
facility or at a seabed location would have a minimal adverse
impact during disposal operations, but a slight beneficial
impact at the Seaway site after disposal.

6£.4.5.2 Remedial Action Accidents, Options Dl -~ D3

The remedial action accident potential for these options is
based on the U.S. construction industry data. 3)  The construc-
tion accident potential for these options is calculated based
on 116.8 man-yr x 0.052/man-yr, resulting in a statistical
projection of 6.1 accidents. This indicates a minor adverse
impact. .

6.4.5.3 Transportation Accidents, Options D1 =~'D3

The mileage used in the ton-mile computation iz 650 mi
{1,100 xm), which is the combined distance to the interin
storage site and the state or regional disposal facility.
The transportation accident potential;of.these.options also
is based on the ICC freguency for motor. freight traffic for
1976.(4) The frequency is 5.24 x 1078 accidents/ton-mi (3.59
x 10-8 accidents/MT-km). Therefore, for these options, 5.24 x
10-8 accidents/ton-mi x 4.20 x 107 ton-mi, or a statistical
projection of 3.9 accidents would occur. This number represents
a minor adverse impact for these options.

6.4.5.4 Transportation Fatalities, Options Dl - D3

The transportation fatality potential for these options is
based on the ICC frequency for 1976 of 5.14 x 10~9 fatalities/
ton-mi (3.52 x 10~ fatalitics/MT-km).(4) Therefore, for
these options, 5.14 x 10-% fatalities/ton-mi x 42,000,000 ton-
mi, or a statistical projection- of 0.38 fatalities, would
occur. This number represents a slight adverse impact for these
options.
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€.4.5.5 2Amktiant Radiation, Options D1 - D3

Complete decontamination of the site to the criteria
described in Chapter 4 would have a increase in radiation
exposure to a small number of workers during remedial action
operations. However, the decontaminaticn of the site would
result in a decrease in radiation expos:r: to near-background
levels for site workers and for nearby pogulations. This would
be a slight benefit.

There would be a negative impact a*t <the off-site interim
storage facility due to increased racdi:z-ion levels at that
location until final disposal is complet=3. Radiation levels
along the transfer route to the interim sicrage fa. 1lity would
increase only by a very small amount durirg “ransfer. Radiation
exposure to the {ruck driver would inc:rzase only slightly,
resulting in a slight negative impact.

The contaminated soils and materials Zelivered to the state
Oor regional dispr<al facility wonld techzically result in a
negative impact a. that facility. Howe-z=r, such a facility
would be designed to accept the contaminan:s and to mitigate the
impacts.

Very low concentrations of radioactive materials are found
naturally in seawater. Seabed disposal under relaxed regulatory
controls (Option D2) probably would result =ventually in local-
ized increases in concentrations of radioceczive contaminants in
the ocean. The increase in radiation levels after dispersion by
ocean currents would be insignificant. The same impacts would
occur with strict regulatory controls (Op=izcn D3), which would
require packaging of the contaminated materZals. However, the
radioactive materials would escape from thes plywood containers
at a slow rate and thus would have a milder zotal adverse impact
than Option D2.

6.4.5.6 Air Quality, Options Dl - D3

Impacts to air quality under Options D! through D3 will be
the same as those discussed for Options CZ1 through C3. A
short-term negative impact will result during cleanup opera-
tions. The long-term impact following d=contamination and
disposal, however, will be slightly beneficial.

6.4.5.7 Water Quality, Options Dl - D3

Impacts to water quality will be simile: to those diascussed
for Options Cl1 through C3. Under Options D1 through D3, all
potential sources of contamination.will be removed. The
overall impact on water quality of implemen:l~g these options is
expected to be slightly beneficial.
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€.4.5.8 Soils and Erosion, Options Dl -~ D3

Impacts to soils and erosion will be similar to those
discussed for Options Cl1 through C3. The quality of on-site
soils will be improved by removing the radiologically contami-
nated materials. Although erosion may increase slightly during
decontamination operations, implementation of standard erosion
control practices would minimize this increase. Over the long
term, removal of the contaminated materials would be prevented
by removing the source. Radiologically contaminated materials
should result in a sllghtly benef1c1al impact on soils and
erosion.

6.4.5.9 Nonrenewable Resources, Options D1 - D3

These options would require the same material-handling
volumes and remedial actions as Options Cl through C3 as
described in Secition 6.4.4.9. However, Options D1 - D3 specify
650 mi {(about 1,053 km) of haul distance compared with 530, mi
(800 ¥m) with®oOptinrs Cl through&c3.#fConsequently, more fuel
would be used in tyutions D1 through D3, although the amount
would be insignificant compared with the total fuel consumption
in the Buffalo metropolitan area.

6.4.5.10 Ecology, Options D1 - D3

The ecological impacts of Options D1 through D3 will be
similar to those described for Options Cl through C3 in Section
6.4.4.10. Interim off-site storage locations that do not .
have any important ecological features and that would thereby
minimize any adverse impacts can be selected.

6.4.5.11 Public Sentiment and Socioeconomlcs, Options D1l - D3

Impacts of this option would be similar to those described
for Options Cl through C3 in Section 6.4.4.11. However, public
opirion may not favor the establishment of an off-site storage
facility included in Option Dl. For this reason, this option
would be only slightly beneficial. Benefits to the local
economy would be somewhat greater due to the additional haulage
to the interim storage location.

6.4.5.12 Land Use and Land Value, Options D1 - D3

These impacts would be the same as thosc described for
Option C in Section 6.4.4.12.

6.4.5.13 Noise, Options Dl - D3

Interim off-site storage would “have a minimal impact on
noise because a type of diesel-powered equipment similar to that
currently used on site would be used.
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6.4.6 Potuntial Impacts of Options El and E2

These options are described ir detail in Sections 6.3.9
and 6.3.10. Option El involves an effort to decontaminate and
restore the site and to dispose of the contaminated soils anc
materials directly to an existing moderately distant (1,000-mi,
1,600-km) disposal facility. Option E2 is the same except
disposal would occur at an existing distant (2,300-mi, 3,700-km)
disposal facility. This difference in haulage miles has
been considered in the impacts discussed in the following
subsections.

6.4.6.1 Radiological Health Effects, Options El and E2

Decontamination and restoration with direct disposal,
either at an existing moderately distant disposal facility ¢ = at
an existing distant disposal facility, would have approximately
the same very low radiological health effects as would Options
Cl through C3, and Options Dl through D3. However, Options El
and E2 would involve rail haulage rather than truck haulage.
The wastes would be transported by rail and exposures to the
public or to railroad wor. rs would be so small that they could
not be calculated accurately. This impact would be negligible
in comparison with health effects impacts for other portions of
the cleanup work, which were also considered small. For these
reasons it was assumed that cleanup and disposal of the waste
under Options El1 and E2 would result in a slight beneficial
impact. '

6.4.6.2 Remedial Action Accidents, Options El and E2

The remedial action accident potential for these options is
based on the U.S. construction industry data.{3) fThe construc-
tion accident potential for both of these options is calculated
based on €.1 man-yr x 0.052/man-yr, resulting in a statistical
projection of 0.32 accidents. This indicates a slight adverse
impact.

6.4.6.3 Transportation Accidents, Options El and E2

The mileage used in the ton-mi computation for Option Li
is 1,000 mi (1,600 km), which is the assumed distance to an
existing moderately distant disposal facility. According to
the Department of Transportation (DOT), the railroad accident
frequency for 1980 5) was 1.07 x 10-9 accidents/ton-mi (7.32
x 1079 accidents/MT-km). The transportation accident potential
of Option El would be 1.07 x 10-8 accidents/ton-mi x 108,900,000
ton-mi, resulting in a statistical projection of 1.2 accidents.
This number represents a slight adverse impact.

The mileage used in the ton-miles computation for Option E2
is 2,300 mi (3,680 xm), which is the assumed distance to an
existing distant disposal facility. According to the DOT, rail-
road accident frequency for 1980(5) was 1.07 x 10-8 accidents/
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ton-mi (7.32 x 1¢-9 azcidents/MT-km). The transportation acci-
dent potential of Option I2 would be 1.07 x 10-8 accidents/
ton-mi x 250,500,000 ton-mi, resultiug in a statistical projec-
tion of 2.7 accidents. This number represents a minor adverse
impact.

6.4.6.4 Transportation Fa:z2lities, Options El and E2

The transportation fatalities potential for Option
El is also based on the 1380 DOT railroad fatality rate of
9.92 x 10-10 fatalities/tor-mi (6.8 x 10-10 fatalities/MT-km).
Therefore, for this opticn, 9.92 x 10-10 fatalities/ton-mi x
108,900,000 ton-mi, or a s:atistical projection of 0.12 fatali-
ties, would occur. This number represents no adverse impact.

The transportation fatzlities potential for this Op.ion
E2 is also based on the 13980 DOT railroad fatali+ty rate of
9.92 x 10710 fatalities/ton-mi (6.8 x 10710 fatalities/MT-km).
Therefore, for this option., 9.92 x 1010 fatalities/ton-mi x
250,500,000 ton-mi, or a stztistical projection of 0.25 fatali-
ties, would occur. This number represents a slight adverse
impact.

6.4.6.5 Ambient Radiation, Options El1 and E2

Ambient radiation at the site would be reduced to near-
background 1levels following decontamination and restoration.
This would be a benefit for site workers and nearby populations.
Radiation along the transpcrtation route would be increased by
an amount too low to be guantified during each shipment.
Radiation exposures to the truck driver would result in a
slight negative impact. The existing storage facility, whether
moderately distant or distant, would technically -incur a
negative adverse impact. However, the facility would be
designed to accept these shipments and to mitigate such an
impact.

6.4.6.6 Air Quality, Options E1 and E2

Impacts to air quality under Cptions E1 and E2 will be
the same as those discuss=2 for Options Cl through C3. A
short-term negative impact will result from cleanup operations.
The long-term impact following decontamination and disposal,
however, will be slightly beneZicial.

6.4.6.7 Water Quality, Options El and E2

Impacts to water quality will be similar to those discussed
for Options Cl through C3. Under Options E1 and E2, all
potential sources of contanination will be removed. The
overall impact on water quali-y of implementing these options is
expected to be slightly beneZ:icial.




6.4.6.8 Scils and Erosion, Options El and E2

Impacts toc so0ils and erosion will be similar to those
discussed for Options Cl1 through C3. The quality of on-site
s0ils will be improved by removing the radiologically contami-
nated materials. Although erosion may increase slightly during
decontamination operations, implementation of standard erosion
control practices will minimize this increase. Over the long
term, removal of the radiologically contaminated materials
should result in a slightly benef1c1a1 impact on soils and
erosion.

6.4.6.9 Nonrenewable Resources, Options El1 and E2

These options would involve basically the same mat.rial-
handling volumes and remedial actions as Options Cl through C3,
as described in foregoing sections. However, Options El and E2
specify 1,000 mi (1,600 km) and 2,300 mi (3,700 km) of haul
distance respectively compared with a 500 mi (800 km) haul
distance for Options Cl1 through C3. Consequently, more fuel
would be used in Optio - El and E2, although the additional
amount would be insignificant compared with the total fuel
censumption in the Buffalo metropolitan area. These options
would require more fuel than the other options.

6.4.6.10 Ecology, Options El1 and E2

Options El and E2 would produce only slight adverse
ecological impacts such as those described for Options Cl
through C3 in Section 6.4.4.10. Options El1 and E2 have the
slight benefit of not 1mpact1ng the ecology at the 1nter1m
storage site. - :

6.4.6.11 Public Sentiment and Socioeconomics, Options El and Ez2

Impacts of this option would be similar to those described
for Options Cl1 through C3 in Section 6.4.4.11. Public sentiment
may favor the immediate cleanup of all contamination. Economic
benefits to the local economy would be greater under Option E2
than under Option E1 due to the greater haul distances. How-
ever, the public in general would probably favor the shorter
haul distances mostly because of fewer expected transportation
accidents.

6.4.6.12 Land Use and Land Value, Options E1 and E2

These impacts would be the same as those deacribed for
Options C and D in foregoing sections.

6.4.6.13 Noise, Options E1 and E2

-
.

This'option would produce only slight adverse impacts
during excavation. Since this action would require the sane
types of diesel-powered equipment currently in use at the
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landfilil, only slight and insignificant noise impacts are
expected.

6.4.7 Mitigating Measures

The environmental impacts associated w.th each of the 13
environmental issues have been presenteZ in Sections 6.4.2
through 6.4.6. This section discusses mezasures that could be
taken to mitigate adverse impats created Jduring the remedial
actions.

6.4.7.1 Radiological Health Effects

A radiation monitoring program shc.2d be designed to
measure radon and gamma exposure to workers In the contaminated
area. Previous gamma racdiation surveys hzve determined the
gamma levels both on and off the contamina:=d area &.d can be
used to provide basc=line data. fach worker would be issued a
radiation exposure badge to ensure that individual exposures do
not exceed the limits prescribed for workers. At the conclusion
of the operations, surveys of the contaminzted area for alpha,
beta, and gamma radiation should be performsd to confirm that
the operation objeciives have been achievzd. Bioassay moni-
toring should also be provided.

Industrial health and safety protecticn procedures have
been developed for workers performing deccntamination acti-
vities. These activities include various types of monitoring,
surveillance, and supervision to ensure that exposures are
maintained at acceptable levels. The decon‘az=zination contractor
may be required to establish and comply with an approved
radiological health program.

6.4.7.2 Remedial Action Accidents, Transportztion Accidents,
and Transportation Fatalities i

The mitigating measures to control remedial action acci-
dents would rely primarily on a well designed safety program
that includes proper training of workers and supervisory
insistence on safe work practices. Correct protective clothing
and proper equipment operations and mairtenance would help
minimize accident potential. Earthmoving accident potential
¢ould be minimized by correct procedures and constant surveil-
lance by a field engineer able to detect problems before an
accident occurred. Problems could be mitiges:ed through correct
construction procedures, adequate super~iszion, and strict
adherence to Federal, state, and local safety requirements.
Approved eye protection would be required with adequate super-
vision to ensure adherence to all safety reqgul.-ements.

Mitigation of transportation acciden:
would be accomplished through development o

s and fatalities
f a comprehensive
transportation plan that included safety regulations, training
requirements, accident investigation, and aleguate supervision.
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To reduce impacts, transportation rcutes would be specified in
the transportation plan.

6.4.7.3 Ambient Radiation

Several practical measures could be used to mitigate any
adverse effects on ambient radiation during remedial action.
For example, decontamination would be performed by experienced
personnel using proper decontamination equipment and techniques.
Personnel should be supervised to ensure that proper procedures
are followed. Decontamination activities should be monitored
and frequent quality assurance checks made to assure that the
decontamination process is being conducted properly.

6.4.7.4 Air Quality

Air quality sampling should be initiated at appropriate
on~ and off-site areas before conducting remedial actions
to establish a more definitive air gquality baseline. The
monitoring program should include sampling for radon, radio-
logical particul=tes, and conventional dust before and during
decontamination operations. Monitoring equipment should be
placed at strategic locations near operation areas and at more
distant locations.

Increases in air particulate concentrations during decon-
tamination operations could be limited by keeping the working
areas small, sprinkling with water, and curtailing operations
during adverse weather conditions. Workers performing the
decontamination activities may be required to wear approved
protective gear to prevent 1nhalation of both radioactive
particulates and dust.

6.4.7.5 Water Quality

Many of the mitigating measures applied to minimize
erosion, as discussed in the following section, also apply to
water quality. A monitoring program should be established to
gauge impacts of the remedial actions on local surface and
ground waters. Surrace water samples for radiological analysis
should be periodically collected from drainages leaving the
site. Ground water samples should be collected from existing
on~-site monitoring wells.

6.4.7.6 Soils and Erosion

Standard construction practices should be used to isolate
worX areas and limit the total area of active disturbance.
Scdimentation control measures (i.e., mulching, straw bale
dikes, diversion ditches, and sedimentation basins) should be
used to minimize erosion of contaminated soils to both on-
and off-site areas. Periodic maintenance of erosion control

tructures will be required to ensure proper functioning.
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6.4.7.7 *Honrenewable Resources

Nonrenewable resources that would be used are primarily
fiil and fuel. Impacts or fill could be minimized by using
poor-quality material rather than higher-quality topsoil.
Minimizing the quantities of surface soil obtained by accurate
excavation control could help to mitigate the quantity of fill
used. Haul trucks could be carefully loaded to prevent spillage.

Fuel consumption could be mitigated by using properly
tuned equipment driven at the most efficient speeds. Equipment
could be carefully chosen and properly sized to minimize
energy waste. Routes could be selected to minimize travel
distances. Proper gear-shifting and reasonable acceleration are
also mitigating neasures in fuel use. Supervision to ensure
adherence to such guidelines would contribute in mi. imizing
impacts.

6.4.7.8 Ecology

Mitigation of ecological impacts from remedial actions at
the Seaway site will }.- easy to effect because of the absence of
endangered species and their habitats at the site. Proper
contouring of the site should be accomplished. The disturbed
areas should also be reseeded with grasses or other vegetation
that will provide a rapid growth and a stabilizing effect on the
soil. No other measures will be required.

6.4.7.9 Public Sentiment and Socioeconomics

A public relations program to inform the public and any
special interest groups abount the chosen remedial action and
its impacts would help mitigate adverse public sentiment.
Appropriate selection of transportation routes also would help
minimize impacts to present transportation patterns.

Care would be taken to minimize interference with ongoing
operations at the site, thereby helping to mitigate any economic
impacts.

6.4.7.10 Land Use and Land Value

Care would be taken to minimize impacts on the site and
surrounding area during the remedial action operations.

6.4.7.11 Noise

Appropriate measurements should be taken and standard
safety equipment for worker protection provided. HNoise levels
are additive; consequently, reducing. the number.of loud equip-
ment units would reduce noise levels. “Contracts could require a
decibel check of all equipment to ensure that noise levels meet
Office of Safety and Health Administration (OSHA) standards.
The OSHA standards allow longer exposure to lower decibel
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sound. Aiso, it may Y= possible to locate lcud equipment
{({i.e., compresscrs) at a distance to reduce aoise. Super~
visory personnel should be well versedl on OSHA reg:irements and
instructed to enforce them.

6.5 NONENVIRONMENTAL IMPACTS OF PROPOSED OPTIONS

In this section, the impacts on nonenvironmenial factors
from implementation of the proposed options ares described.
These factors are cost, future liability, and Zulfillment
of FUSRAP objectives. .

6.5.1 Cost

There are no ccsts attributable to Opticon X since no
remedial actions are implemented; consequently., no adv. ~se
impact results. Option B would be the least exp=~sive due to
low transportation costs and no disposal fees. Options Cl, C2,
D2, El1, and E2 represent a range of approximately $22,000,000 to
$54,000,000, representing minor to moderately advarce impacts.
Costs of Options D1, €3, and D3, ranging from approximately
$65,000,000 to $87,000,C0{ were considerei as sevsre impacts.

6.5.2 Future Liability

A ninor adverse impact on future liability would result
if Option A, the no action option, were implemen:ed. Cn-site
stabilization, Option B, would result in a moderately adverse
impact on liability because following purchase cf the site,
the U.S. Government would be responsible for all hazards -
radiocactive and chemical - that are associated with the land-
£ill. All decontamination and restoration options with interim
storage, Cl through C3 and Dl through D3, would caus= a slightly
adverse impact on liability due to the interim storage.
Direct disposal options El and E2 would be slightly beneficial
due to immediate removal of any hazard from the site.

6.5.3 Fulfillment of FUSRAP Objectives

The FUSRAP objectives would not be fulfiiled with Option
A because the contanination would not be stabilized. The
stabilization option, B, would not meet the reguirement for
unrestricted use and therefore is rated as moderaiely bene-
ficial. All of the decontamination and restora-ion options
(Cl through C3, D1 through D3, El, and E2) mee- <he FUSRAP
objectives and are considered as significantly beneficial.
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TABLE 6-1

SELECTZD UNIT COSTS FOR SEAWAY REMEDIAL ACTIONS

Item Unit Cost ($)

Excavate and load contamination yd3 (0.76 m3) 10.00

Security fence ft (0.3 m) 15.00

Paving, asphaltic concrete yd2 (0.84 m2) 14.50

Clay yd3 (0.76 m3) 12.00
Sample analysis each 125.00

Disposal charges, existing
moderately distant facility £t3 (0.03

Disposal charges, interim
storage £t3 (0.03

Disposal charges, existing
distant facility £t3 (0.03 m3)

Disposal charges, future state
or regional facility £t3 (0.03 m3)

Disposal charges, relaxed :
seabed ££3 (0.03 m3)

Disposal charges, strict .
seabed (0.03 m3)

Truck shipment/500 mi (800 km) (45 xg)
Rail baulage/1,000 mi (1,600 km) {45 kg)

Grade, compact, anchor, and
place EPDM plastic sheet cover (0.84 m2) 3.50

Plywood boxes, 4 x 7 x 4 ft
(1 x 2 x1m) 225.00

Inventory, number, and mark boxes




TABLE -2
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ESTIMATED REQUIRED WORKING DAYS AND CREW SIZES

NUMBER OF AVERAGE
OPTION WORKING DAYS CREU SIZE

A -0~ -0-

B 88 20

ci 363 69

c2 363 69

c3 393 69

D1 440 69

D2 440 69

) D3 470 69

| El 40 35

35




TABLE 6-3

COST ESTIMATES (IN HUNDRED THOUSANDS OF DOLLARS ~ 1981)

Remedial Action Option

Remedial Action Item ala) c2 c3_ bl D2

Survey and Mark Areas ! 0.02
Base Clay, in Place 1 37

Excavate and Load
Contaminated Soil

Haul Contaminated
Soil, FPinal

Place and Compact
Contaminated Soll

cap Clay, in Place
Security Fence

Samples

Monitor and Sampling Fund

Health Physics and
Radiological Monitoring

Install EPDM Sheet

Disposal Charges, Interim




TABLE 6-3 (Cont)

Remedial Action Option

Remedial Action Item  Ala) cl Cz ¢3 Dl

—_—

Disposal Charges Final - 259.61 51.92 370.27 265.07 53.01 370.27 133.27 33.32
Purchase Plywood Boxes 37.19 37.19
Load and Haul Boxes, Total 86.84 86.54
Stack Bozxes 0.62 0.62
Asphalt Concrete 3.26 3.26
Haul Contaminated Soil, Interim 24.99 24.99
Inventory, Number, and Mark Boxes . 0.21
Haul.to Railroad and Dump 6.16 6.16
Load Train Cars 0.62 0.62
Train Shipment 141.60 325.68
Engineering 2.21 54.14 22.99 76.44 .68.04 36.24 90.18 43.52 56.15

Contingency 4.41 108.28 45.98 152.87 136.08 72.47 180.36 87.04 112.30

TOTAL 21.37 523.41 222,26 738.89 657.76 350.28 871.74 420.7) 542.77

(a) No action
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CHAPTER 7
EVALUATION OF PROPOSEL OPTIONS

7.1 MATRIX COMPARISON

A matrix was developed to evaluate each of the proposed
options by comparing the environmental and nonenvironmental
parameters of each option. As shown in the matrix, Figure 7~1,
the 16 individual parameters to be evaluated were placed
horizontally above the columns of the matrix and the 10 proposed
options were placed vertically beside the rows. The three
nonenvironmental parameters (cost, future liability, fulfillment
of FUSRAP objectives) were grouped into a block separate from
the other parameters. The particular matrix in Figure 7-1 was
designed tc¢ evaluate proposed options for the Seaway Industrial
Park site and is uniquely applicable to this site. The—efore, no
comparison should be made between this matrix and that of any
other site. '

7.1.1 Weighting Values

Weighting valuv ™5 have been assigned to each parameter.
The weighting values provide a means by which the paramters are
compared. Weighting values for the parameters represent a
subjective evaluation, on a scale of 1 to 10, of the signifi-
‘cance each parameter has compared with the other parameters.

Radiological health effects and transportaticn fatalities
were assigned & weighting value of 10, 'indicating that an
occurrence of cancer or an accidental fatality were judged to be
the most serious potential environmental consequences. Fulfill-
ment of FUSRAP objectives, a nonenvironmental parameter, also
was judged highly important, and therefore was assigned a
weighting value of 10.

Cost, public sentiment and socioceconomics, and future
liability were each assigned a weighting value of 5. The
significance of each of these parameters was considered major,
but of less significance than parameters related to human
life.

Remedial action accidents, transportation accidents,
and ecology were assigned a weighting value of 4. Potential
injuries and accidents were judged to be of lesser significance
than the foregoing parameters.

Air quality, water guality, and soils and erosion were
assigned a weighting value of 3 since the impacts of these
parameters would tend not to be as severe as accidents.

Ambient radiation was assigned a* weighting value of 2, as
was land use and land valve since the impacts of these para-
meters would tend to be limited to the site and immediate site
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area. Finally, noise and nonrenewablz resources were each
assigned a weichting value of 1.

7.1.2 Parameter Ratings

A rating specific to each option was assigned to each
of the parameters. This parameter rating was derived as
follows: A parameter that was not impzcted by a particular
option was assigned a rating of zero. Be:nefits were designated
by a positive sign (+) and adverse impac::z were designated by a
negative sign (-). The degree of the benefit or impact was
indicated by numbers of from 1 to 4. The parameter ratings used
were as follows:

(+4) significant Benefit

(+3) Moderate Benefit

(+2) Minor Benefit

(+1) sSlight Benefit

(0) No Im =t

{-1) Slight Adverse Impact

(-2) Minor Adverse Impact

(-3) Moderate Adverse lImpact

{~4) Significant Adverse Impact

7.1.2.1 Radiological Health Effects

A comparison of radiological health effects for various
proposed options shows that the greatest negative impact is for
Option A, No Action, where the risk could be as high as 2 x
10-3 health effects/yr. This slight adverse impact was given
a rating of -1. Health effects of clez:up operations for all
other options were so low as to be negligible. Cleanup would
eliminate the radioclogical health effects and therefore would
have a slight positive impact, or a rating of +1.

7.1.2.2 Remedial Action Accident

Incidents of porsible accidents from remedial action
construction work were calculated in Section 6.4. These
potentials for all active options were considered as slight or
minor. Options B, El, and E2 were each a=signed a rating of -1,
and Options C1, C2, C3, Dl, D2, and D32 were each assigned
a rating of -2. Option A would have no accident potential and
therefore was assigned a rating of zero.
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7.1.2.3 Transportation Accidents

Matrix ratings were assigned to the transportation acci-
dents parameter on the basis of the ton-mile (MT-km) of trans-
portation. Option A would not involve transportation and
was assigned a rating of zero. All the active options were
considered as having adverse impacts, as explained in Section
6.4. Ooptions Cl, C2, €3, D1, D2, D3, and E2 were assigned a
rating of -2. Option E1 was rated at a -1 since the shorter
rail haul distance would result in fewer accidents than the
longer rail haul distance of Option E2. Option B was assigned a
rating of zero.

7.1.2.4 Transportation Fatalities

Zero ratings were assigned to the transportation fatalities
parameter in Options A, B, and El because the analys.'s showed
impacts were negligible in these cases. The remaining options
were assigned a -1 rating because there were only 0.1l1] up to
0.38 statistically projected transportation fatalities.

7.1.2.5 Ambient Radiation

Ambient radiation in Option.A would have a slight adverse
impact that would last for many years. Option A therefore was
assigned a rating of -1. Cleanup operations in the remaining
proposed options would increase the ambient radiation in the
immediate vicinity for a short time, but after completion of
remedial actions ambient radiation would be reduced to natural
background 1levels. This would be a slight positive impact at

the site. Therefore, a rating of +1 was assigned to all options
except Option A. . -

7.1.2.6 Air Quality

Air quality is currently slightly adversely impacted by the
presence of contaminated materials. Therefore, air quality
under Option A was assigned a rating of -1. There would be a
small adverse impact during actual cleanup operations. This
adverse impact, however, would be temporary. After cleanup, air
quality would return to the condition that existed prior to eite
contamination by radioactive materials. Therefore, over the
long term, the impact of remedial action measures would be
slightly beneficial. Conseguently, all options except Option A
were assigned a rating of +1.

7.1.2.7 Water Quality

No measurable impact on water quality is currently detect-
able at the site. However, contamination of locally perched
bodies of ground water may be occurring. This condition
probably would continue undsr Option.A, resulting in a slightly
adverse impact. Water quality under Option A therefore was
azsigned a rating of -1. Implementation of the remaining
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options would result in the removal of all potential for off-
site contamination. Removing thie potential for contamination
may result in a slightly beneficial impact on water guality.
Therefore, for all options erept Option A a rating of +1 was
assiqgned.

7.1.2.8 Soils and Erosion

The volume of contaminated soil is increasing at a very
slow rate through the mechanisms of leaching and erosion. These
processes should continue in the future under Option A, result-
ing in a slightly adverse impact. Thus a rating of -1 was
assigned to Option A. Implementation of the remaining options
would result in removal of all potential for future off-site
contamination. Consequently, this slightly beneficial impact or
soils and erosion was assigned a +1 rating for all options
except Option A. ’ ’

7.1.2.9 Nonrenewable Resources

Option A would consume no resources and therefore would
create no impacts. A zero rating therefore was assigned to
Option A.

Fill amounts and fill haul distances would be the same for
all active options. Fuel consumption, however, would not be
equal because of the different haul distances. Options Cl - C3
would have similar minor adverse haul distances, and were
assigned a rating of ~2. Options D1, D2 and D3 would have
longer haul distances, and therefore were assigned a rating of
-~3. Fuel consumption has been used as the discriminator since
the other nonrenewable required resources would be about equal
for all options.

Options El1 and E2 involve significantly greater distances
than the other options, and rail haulage is projected. Rail
haul uses less fuel per ton-mile. Option El therefore was
assigned a rating of -2. The greater distance of 2,300 ni
(3,700 kxm) in Option E2, however, was assigned a rating of
-4,

7.1.2.10 Ecology

Option A was assigned a rating of .zero because it would
produce negligible impacts. There would be slight adverse
ecological impacts in tha short term with the remaining options.
These options, therefore, were assigned a rating of -1.

7.1.2.11 Public Sentiment and Socioeconomics

Since the site likely would remain restricted as a resul:
of nonradiological health hazards associated with the sanjtacy
landfill, the no action option A was assigned a rating of
zero. Since public opinion probably would favor a cleanup of
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radiological materials at the site, Options B, Cl, D1, D1, and
E2 were give: positive ratings. Option D1 was assigned a rating
of +1 since punlic opinion could be opposed to the establishment
of a new interim storage facility, especially near a chosen
‘storage location. Options B and Cl were assigned a slightly
higher rating of +2, since off-site interim storage would not be
involved. Option E2 was assigned a higher rating (+3) than B
and Cl becausc it would not require the establishment of a state
or regional Jisposal facility, which would probably be viewed
negatively by the public. Option El, involving immediate
cleanup of all contamination on the site, would not regquire the
establishmen: of a state or regional disposal facility, nor
would it reguire transportation of contaminated soils as far as
in Option E2. Option El, therefore, was rated +4. .

Options T2, €3, D2, and D3 probably would be viewed
negatively judging by past public sentiment. Also, seabed
disposal woulZ have international political ramifications. For
these reascns, these options were assigned negative ratings.
Options C2 and D2 were assigned a -4. Options C3 and D3 were
assigned -3 rating since seabed disposal under strict regulatory
controls protably -"5uld be viewed somewhat more positively.

In arriving at the matrix ratings it was felt that varia-
bility in benefits to the local economy would be far outweighed
by the effec: s of public sentiment, and that long-term impacts
would outweigh the short-term impact on the socioeconomic

climate.

7.1.2.12 Land Use and Land Value

The current condition of the site has a minor adverse
effect on the potential land use and has the potential of
similarly affecting land value at the site. Consequently,
Option A was =z2ssigned a minor adverse impact rating of -2.
Under Optiorn 38, the contamination would be consolidated,
resulting in smaller areas of the site being affected: there-
fore, this option was assigned a slight adverse impact rating of
-1. Althoug: +there might be some short-term adverse impacts
during the remedial actions, all optiors would result finally
in complete r=lease of the site for any future use and the
elimination cof the potential of adverse effects on land value.
For this reascn the remaining options were viewed as resulting
in a minor beneficial impact and were each assigned a rating of
+2. :

7.1.2.13 Noise

Since there is no noise impact created by the contami-
nation, Option A was rated zero. While there would be no
adverse impac: 2t the close of operations, there would be some
short-term ad-erse impacts during operations. This could lead
to the long-term impairment of someone’s hearing. With proper
mitigation of nocise it was felt that there would be no more than

7~5
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a glight potential adverse impact, &and a rating of -1 was
azsignad all options except Option A.

7.1.2.14 Cost of Options

There would be no costs attributable to Option A since no
remedial actions would be implemented: consequently, Option A
was assigned a rating of zero. Option B would be the least
expensive ($2,137,000) active option as a result of transpor-
tation costs and no disposal fees, and was therefore rated -1.
Option C2 ($22,226,000) was rated -2 because it would be more
than a slightly adverse impact. Options Cl, D2, El, and E2 were
rated -3 because they were. in the middle of the cost range.
Options D1, D3, and C3 reflected the high end of the range and
were rated -4.

7.1.2.15 Future Liability

Option A was rated -2 because of the minor chance that a
future problem could result from the contaminated materials
not beina stabiliz-a. Option B was rated -3 because the
Federal Government wculd have to assume liability for any toxic
substances (chemical or radiological) migrating from the
site. The decontamination and restoration options utilizing
interim storage -(Cl, €2, €3, D1, D2 and D3) could entail
liability for the interim time period, and therefore were rated
-1. The direct disposal Options El1 and E2 would result in
removal of future liability, and therefore were rated +1.

7.1.2.16 Fulfillment of FUSRAP Objectives

Option A would not meet any of the FUSRAP objectives
and consequently was rated zero. Option B would meet most
objectives but would not allow future unrestricted use.
Therefore, Option B was assigned a +3 rating. All decontamina-
tion and restcration options (Cl1, €2, €3, D1, D2, D3, El, and
E2) would meet FUSRAP objectives and were assigned a +4 rating.

7.1.3 Veighted Points

The weighted points for each parameter were obtained
by multiplying the weighted value at the top of each column
by the parameter rating. '

7.1.4 Total Weighted Points

The weighted points total and the environmental weighted
points are shown in the two rightmost columns in Figure 7-1, and
are given below in descending order with the most beneficial

options listed first.




Eavirormantal
Weighted Weighr-ed
Points Points

+60 +30
+39
+28

+22

D2

It should be recognized that the totals represent su-jec-
tive as well as objective evaluations, and consequently cannot
be regarded as "absolute"” values. For example, a weighted
points total of -50 should not be assumed to have negative

impacts 5 times more severe than a weighted points total of
-10.

7.2 SELECTION OF RECOMMENDED OPTION

The degree to which the environmental and nonenvironmental
parameters were either adversely affected or benefited a:t the
Seaway Industrial Park site was numerically evaluated in the
matrix shown in Figure 7-1. The weighted points total! and
the environmental weighted points total values shown in the
matrix, and noted in Subsection 7.1.4, were used in a relastive
compariscn between the ten proposed options.

7.2.1 Recommended Option

A case could be made for selection of Option B, base2 on
considerations in addition to parameters evaluated in the
matrix. For example, the stabiliration plan proposed in Op:ion
B incorporates engineering specifications adequate to ensure
stabilization of high specific activity uranium tailings.
However, since the residues measured at the Seaway Indus::-ial
Park site are characterized by low specific activity, the
engineering plans for the stabilization option may be overly
conservative. Despite the adequacy of stabilization the public
probably would continue to view Option B more negatively -han

7-7
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Option E!, which proposes direct disposal at an existing
moderately distant jacility. Also, Opiion R would result
in greate:r restrictions on land use than Option El, because
structures could not be built oun the stabilized residues.
However, siructures most likely would be restricted from being
built orn the site since it is a sanitary landfill. Therefore,
restrictisas on the use of site land are not as severely
impacted i: the stabilization Option B as the fulfillment of
future FUSZAP objectives parameter rating indicates.

All pcrameters considered, the recommended option is Option
El, Deccntamination and Restoration with Direct Disposal
at an Exis-ing Moderately Distant Facility.

7.2.2 Environmentally Preferred Option

Base2 on the overall evaluation of the 13 enviro..nental
parameters shown in the matrix in Figure 7-1, Option El is the
environmentally preferred option. As explained in Subsection
7.2.1, this option aiso is the recommended option. The greatest
advantagss of Option El over the options (considering only
environmestzl parameters) are the lesser adverse public senti-
ment and the fewer la.d use restrictions offered by Option
El.
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CLOSSARY

Abbreviations/Terms Definitions

AEC Atomic Energy Commission

alpha particle (a) A positively charged particle
emitted from certain radiocactive
material. It consists of two
protons and two neutrons, hence
is identical with the -ucleus of
the helium atom. 1t is the
least penetrating of the common
radiation (a, B,y ), hence is
not dangerous unless alpha-
emitting substances nave
entered the body.

aguiclude A formation that will not
transmit water fast enough to
furnish enough supply for a well
or spring.

aquifer A water-bearing formation below
- the surface of the earth: the
source of wells

ASEV - Assistant Secretary for Environ-
ment -

ASNE Assistant Secretafy for Nuclear
Energy

background radiation : Naturally occurring low-level
radiation to which all life is
exposed. Background radiation
levels vary from Place to place
on the earth.

BAQS Burecau of Air Quality sur-
veillance .

beta particle (8) A particle emitted from some
atoms undergoing radioactive
decay. A negatively charged
beta particle is identical to an
electron. A positively charged
beta particle is called a
positron. Beta radiation can
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cause skin burns anZ beta
emitters are harmful :if they
enter the body.

Council on Environmental Quality
Code of Federal Regulaticns

Curie (the unit of radi.._ctivity
of any nuclide, defined as
precisely equal to 3.7 x 1010
disintegrations/second)

Columbian (niobium)} - <tantalum
ore

Hundred weight; 100 pounds, or
45.36 kilograms

daughter product The nuclide remaining after a
radiocactive atom (par=nt) has
undergone radiaoctive Zecay. A
daughter atom alsc may be
radioactive, producing further
daughter products.

Sound pressure level weighting
in a given frequency range; a
measure of hearing damage
potential, annoyance, and other
factors associated with noise
exposure.

Department of Energy
Department of Transpcr:ztion

Disintegrations per minute

as opposed to intern:
radiation emitted fror ingested
or inhaled sources)

-

Environmental Protecticr Agency
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Ethylene Propoylene Dienemono-
mer: a heavy gauge eynthetic
liner used in resevoirs.

ERDA Energy Research and Development
Administration :

expos:.r e Magnitude of radiation to
which a person is subjected. It
is defined and measvved by
electrical charge produced per
unit mass of air.

FACE Federally Assisted Code Enforce-~
ment

FB&DU Ford, Bacon & Davis Utah Inc.

FUSRAPD . Formerly Utilized MED/AEC Sites
Remedial Action Program

gamma “ackground Natural gamma ray activity
' everywhere present, originating
from two sources: (1) cosmic
radiation, bombarding the
earth's atmosphere continually,
and (2) terrestrial radiation.
Whole body absorbed dose
equivalent in the U.S. due to
natural gamma background
ranges from about 60 to about
125 wmrem/yr.

High energy electromagnetic
radiation emitted from the
nucleus of a radioactive atom,
with specific energies for the
atoms of different elements and
having high penetrating power

ground water Subsurface water in the zone of
full saturation which supplies
wells and springs

Hectar®e; 10,000 square meters.
A hectare is egual to 2.471
acres.
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half-life The period of time required for
one half of the original amount
of a radioisotope to decay into
a daughter product.

health effect Adverse physiological response
to pollutants from radioactive
materials. In this report. one
health effect is defineu as
one death resulting from cancer
caused by exposure to radiation.

Interstate Commerce Commission

Kilogram (103 grams), which is
equal to 2.2046 pounds

Kilometer (103 meters), which is
equal to 0.62137 miles

Liter, which is equal to 1.0567
quarts

Los Alamos National Laboratory

Meter, which is equal to 39.37
inches or 1.09 yards

Square meter, which is equal to
1.196 square yards, or 10.764
square feet

Cubic meter, which is equal to
1.3079 cubic yards, or 35.314
cubic feet

Microroentgen per hour (10-6
B¥R/hr)

Milliroentgen per hour (10-3
UR/hr)

Manhattan Engineering District

-
-
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Milligram (10-3 grams), which
is equal to 0.0154 grains

Mile, which is equal to 1.6
kilometers

Maximum permissible concentra-
tion (the highest concentration
in air or water of a particular
radionuclide permissible for
occupational or general e nosure
without taking steps to reduce
exposure)

‘Metropolitan St. Louis Sewer
District

Metric ton, which is equal to
2204.6 pounds or 1.1 tons

National Interim Primary Title No. 40 of the Code of

Drinking Water Regulations Federal Regqulations, EPA
Chapter 1, Part 141, dated
July 9, 1976.

National Environmental Policy
Act :

Nuclear Regulatory Commission

A general term applicable
to all atomic forms of the
elenents; nuclides comprise all
the isotopic forms of all
the elements. Nuclides are
distinguished by their atomic
nhumber, atomic mass, and energy
state,

Oakx Ridge National Laboratory

Oax Ridge Operations

Picocurie per liter (10-12 ci/1)

Roentgan (a unit of exposure
to ionizing radiation. It

G-5
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is that amount of gamma or
X-rays required to pProduce
ions carrying 1 electrostatic
unit of electrical charge,
either positive or negative,
in 1 cm3 of dry air undes
standard conditions numerically
equal to 2.58 x 10™4 coulombs/
kqg)

The basic unit of absorbed dose
of ionizing radiation. A dose
of one rad means the absorption
of 100 ergs of radiation enerqgy
bper gram of absorbing material.

radiocactivity The spontaneous decay or disin-
tegration of an unstable atomic
nucleus, usually accompanied
by the emission of ionizing
radiation

radioactive decay chain A succession of nuclides,
each of which transforms by
radioactive disintegration
into the next, until a stable
nuclide results. The first
member is called the parent,
the intermediate membersg are
called daughters, and the final
stable member is called the end
product.

radium A radicactive element Chemically
sinilar to barium, formed as a
-daughter product of uranium
(238U). The most common isotope
of radium, 226Ra, has a half-
life of 1,600 yr. Radium is
present in all uranium-bearing
Ores. Trace quantities of both
uranium and radium are found in
all areas, contributing to the
gamma background.

A radioactive, chemically inert
gas, having a half-life of
3.8 days (222Rn); formed 2s a
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daughter product of radium
(226Ra)

LN LN SR NVERY

radon background Low levels of radon gas found in
an area, due to the presence of
uranium or radium in the so0il

radon daughter . One of several short-lived
radiocactive daughter products of
radon (Several of the daughters
emit alpha particles.)

Remedial Action Programs Office;
also “ORAP"

Radon daughter concentration
{the concentration in air of
short-lived radon daughters,
expressed usually in pCi/l; also
measured in terms of working
level (WL))

Roentgen equivalent man. Tne
unit of dose for any ionizing
radiation which. produces. the
same biological effect as a unit
of absorbed dose of ordinary
X-rays, numerically equal to the
absorbed dose in rads multiplied
by the appropriate quality
factor for the type of radia-
tion. The rem is the basic
recorded unit of accumulated
dose to personnel.

Standard Metropolitan Statisti-
cal Area

State Planning Council

Working level. A unit of radon
daughter exposure, equal to any
combination of short-lived radon
daughters in 1 liter of air that
will result in the ultimate
emiscion of 1.3 x 1C> MeV of
poténtial alpha eneryy based on
170 hr of exposure per man.
This level is equivalent to the

G-17
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energy produced in the decay of
the daughter products that are
present under equilibrium
conditions in a liter of air
containing 100 pCi of 222gp,
It does not include decay of

Opp (22 yr half-life) and
subsequent daughter products.




———— et atuneme

APPENDIX A
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Table 1. Results® of water sample analyscs

o
Ha .MU 235 238”

226

Sample V]

) 4.0x10"* 2.8x10°2 - L.sxtod 2.8x1072
3

4 5

l.9xi0° posxind 7.2x10°

2 5

Lot 2.ox107f 37107t 9.0x10°
3

"2 1.0x10° 2.0xt0" <a.0x10"°

3 5

w3 6.3x10"" TS 3.6x107t 7.6x10° 1.1xt0™?

3

3.4x107 4.2x10°

2 2 2 4

6.8x10"°
5

1.6x10° 1.1x10° 1.3x10° 5.3x10° 3.2x107? 9.0x10°

2 2

9.0x10°* 1.0x10° s.ax0™? 1.0x10°

oo™ w0t aLoan”

2 2 5

3.7x107" 1.1x1074 4.1x10
5

Pacto™d  soa0
Al

s.8x10”" 1.0x10°

4 2 2 5

- - - - -4 B -
8.0x10) S.0x10 2.1x10 5.0x10 Y.2x10 §.6xI10 <3.0x10

2 2

1.1x10°3 1.4x10° 7.0 110 32007t 7.2¢10°° .ox1o”®

R B e e me m L e e e e e e e emm e e s e ma e mche o ae s e e e s = —— e = e =

MiC

L3
b

(Soluhle)  3xl0°"

Moncentrations piven in ptli/ml.




Table 2.

Radium concentrations® in the soil

h 226
Samplc epth Ra Samplc Depth
(ft) (ft)

0-1

1-2

2-3
4.5-5.5
5.5-6.5
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Table 2. (cont'd.) Radium concentrztions® in the soil

Sampleb Depth 226Ra Sample Depth

(ft) (ft)

0-1.5 0-1

0-1 i Surfuace

0-2
0-1

1-2

0-1

0-0.5
0.5-1.0

0-0.5
0-0.5

0-0.5
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Table 2. {(cont'd.) Radium concentrations® in the soil

Sample Depth 226Ra Sample Depth

(fr) (f1)

65pP 0-1 23.1 77-1 0-1
66-1 0-1.5 13.0 77-2

0-1 7.2 79-1
80-1

80-P1

Surface

a . : -
Measurements given in pCi/g.

bThc first nusber in the sample designation refers to the sample location
(see Figs. 4 ang §).
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. - hid
Table 5. Concentrations® of °°8U in sclected samples

238 )

Samplcb u
{pCi/g)

03.0
2.9

17.0

60-1
68-1
77-1
79-1
80-P2

82-3

“Radiue concentrations and depth of thesc samples arc
given in Table 2,

l”l’he first number in the sample naae refers to the

sample location (see Figs. 4 and ),

-
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showing three
ictive residues were dumped,

Fig. 1. Plan view of Scaway Industrial Park
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Fig. 4. Points on and ncar area of known contamination at
which mcasurcments were taken {Arca A).
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Fig. 5. TPoints on and ncar arca of known contamination at
shich measurements were taken fAreas B oand ),
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zzsRa(pCi/q)
<2.0
? 5?0 3.2

39

16 .1

SCALE (FEET) 264

8.3

<2.0

: 2.0

MURPHY ‘ 1.2
TRUCKING
COMPANY

SEAWAY
INDUSTRIAL PARK
LEFFLER

(w)
?;a, M10 8 WO AUTO PARTS

A
M9 8 WY «

MZB W2 MIS__] O

DRAIN
M — MUD SAMPLE O

wi .

HAIST PROPERTY
(ASHLAND)

W — WATER SAMPLE

locgtions of water and mud camples and concentrations
of “7*Ra in mud samples (pCi/g).
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Fig. 8. External gasma radiation levels {in UR/he)
ut | m above surface [Areas B and C).
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a7 L%

fxternal gamma radiation levels (in WR/hr)
at the surface on and near Arcas Boand C.
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Radjum concentrations in Area A estimated from lopgings a.d soil sample analyses
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