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ABSTRACT 

This combined engineering and environmental evaluation 
of the contaminated site area at the Seaway Industrial 
Park in Tonawanda, New York, is sponsored by the u.s. 
uepartment of Energy and is managed by the Oak Ridge 
Operations Office. The site is included in the 
Formerly Utj 1 •_zed MED/AEC Sites Remedial Action 
Program, or ~~RAP. The objective of this report is 
to propose various options for remedial action 
specific to the Seaway Industrial Park site, and their 
as soc ia ted 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 ~tor age and Final Seabed I:isposal under 
Strict Regulatory Controls. Option El ($42,071,000), 
Decontamination and Restoration with Direct Disposal 
at an Existing P.loderately Distant Disposal Facility, 
is the recorranended option based on the engineering 
evaluation, FUSRAP objectives, cost, and environmental 
impacts. 
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CHAPTER 1 

INTRODuCT:ON ANC SUMMARY 

1.1 PROGRAM HISTORY AND REPOt-':' PURPOSE 

l.lol FUSRAP Proaram History(l) 

~ 3 7b? 9 

During the 1940's ana :950's the Manhattan Engineer 
District (MED) and its success::::::-, the Atomic Energy Commission 
(AEC), conducted a program involving research, development, 
processing, and production of -uranium and thorium, and the 
storage of radioactive ores 3~d residues. This program was 
carried out under the First ~ar Powers Act of 1941 and the 
Atomic Energy Acts of lq46 a~d 1954. Virtually all of this 
work was performed by priva~~ contractors, on land that wa~ 
federally, privately, or inst~t~tionally owned. 

Most of the oriainal uranium processed for the nuclear 
energy weapons pro~ram was ext~acted from pitchblende ore that 
first was stored, then trans?·orted to sampling plants in the 
east, and then dispersed to 'lills and refineries for uranium 
extraction. After World Wa~ i:, s6me ores also were processed 
to obtain thorium. A mill concentrate was obtained from the 
ores. This concentrate was either refined and converted to 
other uranium or thorium co~pounds or was transformed into 
metal. The resulting proc~cts were further dispersed to 
other participants in the prc)C;ram. As a consequence of these 
activities, processing sjtes ~ecame contaminated. Such sites 
eventually were decontaminatec in accordance with tne criteria 
and survey methods then in existence. Since those early days, 
radiological criteria and proposed guidelines for the release of 
such sites for "unrestrictea·· use have become more stringent. 

In 1974, as a result of the more stringent criteria, the 
U.s. Government instituted t~e "Formerly Utiiized MED/AEC Sites 
Remedial Action Proara;""ll," or FUSRAP. The objectives of this 
program were as follOws: 

(a) Identify and assess all former HED/AEC sites that 
processed radioactiv<'; materials to determine whether 
further decontamina~ion is needed 

(b) necontaminate these sites to conform with current 
Environmental Pro:ection Agency (EPA) and Nucleftr 
Regulatory Commiasi~~ (NRC) criteria 

(c) Develop remedial action programs vhich are designed to 
preclude any furthe,- radiological problema at sites 
which were formerly .:tiliz.e~ ?Y MED/AEC 

(d) Dispose of all ra~:.oactive residues in an environ­
mentally acceptable ~~nner 

1-1 
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(e} Certify the sites, to the e::tent poss;i.ble, for 
unrestricted future use 

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

(g) Document site radiological conditions, quantify 
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 toe Assistant Secretary for Environment (ASEV) to 
recover and regenerate radiological site s~atus information and 
records and to perform site surveys of locations that have 
incomplete radiological records. To date, 31 FUSRAP sites which 
may require some fo~ 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 JSnd 1954, as amended, authorized the DOE to 
decontaminate sites under the FUSRAP where Federal ownership 
or control existed providing that t~o con~itions 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. If authority regarding an MED/AEC site is not 
clear, the Assistant Secretary for Nuclear Energy (ASNE) may 
authorb~e preliminary studies at that eite to define the 
remedial action options and to develop technology to implement 
the remecUal actions. The detailed engineering and National 
Environmantal Policy Act (NEPA) review process may not begin 
for a site under ouestionable authority until the followinq 
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 
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sites f0r MED/AEC wastes become avail~ble. Finally, a con­
ta;:"~inated site th3t is being operated un.:~<?r l!.n !':O:C licensr or an 
:.yreement State license is not subject to Te!'.e~::.al action uncer 
FtlSRAP auspices. 

Another recent legislative act that has affected the 
FUSRAP pro<Jram was the FY 1970 Authorizati:_,-. Act. Through 
this act, the U.S. Congress has expressed its intent that, at 
the con1pletion of the FUSRJ\P survey, the ~·C:S should begin 
ir.~plementation of remedial actions at those i::entified FUSRAP 
sites where authority already exists; in ac::ition, the DOE 
should seek new legislative authority to imp:er.~ent remedial 
actions at remaining sites for which no cons::-.,ssional authori­
zation exists. 

In the spi~it of the congressional in~ent exp~essed in 
the FY 1978 Authorization Act, the DOE has plans for the 
subr.~ittal of the Residual Radioactive t-1aterial Control Act for 
congressional enactment in 1982. This act wocl-: authorize reme­
dial actions at MLC/ArC sites which pose a t~::-eat to the public 
or to the environment because of radiologic~l contar.~in~~~on 

above the criteria levels. 7he Seaway Indus~:~al Park (Seaway) 
site at Tonawanda, •· .<11 York would be subjec:. ~o this new con­
gressional legislation. Howeve·r, before impl2sentation of the 
selected rernedial action option can begi:c, a DOE-approved 
disposal site either in New York or in a nea::-~y regional state 
must be made available, as explained in Chapter 3, Section 
3.2. 

1.1.2 Report Purpose 

The purpose of this report is to present the results 
of the prelir.~inary engineering evaluation anc :.~e environr.~ental 
assessment leading to the selection o£ appr~priate remedial 
action options for the Seaway Industrial Park si~e. 

l. 2 BACKGROut;r:; AHD CURRENT SITE CONDITIONS ( 2 1 

The Seaway Industrial Park is prese::-,:.~y owned by the 
Seaway Industrial Park Devttlopr.tent Cor.1pany, 1nc. The site is 
located on Lot 94 in the Town of Tonawanda, New York, which is 
approxirnately 9 mi (14 kr.\) north of Buffalo, Nc..,· York. 

The Seaway Industrial Park site covers lJO acres (40 ha), 
moat of which have been and continue to be used as a sanitary 
landfilL There are no buildings on site: ~owever, two firms 
(Hurphy Motor Freight Lines, Inc. and Air Proc·..:cta and Chemical, 
Inc.) do occupy parts of the site. Both fir:ns are located on 
the northwest portion of the site, aa shown o~ :.he ownership map 
in Figure 3-6. The three cont~inated com~~:··~d areas cover 13 
acres (5 ha) and are located in the central po~~ion of the site, 
as shown in Figure 3-3. According to radiol~;~cal surveys made 
by the Oak Ridge National Laboratory (OR!::...: 2) and by Ford, 
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Bacon .s. D~·;is Utah I ric. (FB&DU), the contamination in Areas 1•, 
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 rn) to the southwest. 

Elevation of the area surrounding the site is about 
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. 

t-lost of the drainage from the site flows north or northeast 
into drainage ditch~s feeding Twomile Creek which flows into the 
Niagara River. Some runoff accur.~ulates near the sc. •thern 
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 
prepared by Wehr an Engineering ( 3) indicated that vertical 
leaching of precipitation into the landfill and recent alluvial 
deposits does occur. Under the recent alluvium, however, 
an aquiclude consistit•-J of two impermeable clayey geologic 
forr.~ations inhibits further vertical migration. The ground 
water table within the landfill radially discharges to the 
ldndfill perimeter eventually finding its way into surface 
water drainage ditches. The alluvial deposits vary in thickness 
fror.~ 0 to 17ft (0 to 5 m). 

From 1944 through 1946, the former Haist property received 
residue from uranium processing. The present owner of the llaist 
property, Ashland Oil, Inc., in 1974 removed approximately 6,000 
yd (4,590 m) (3) of this residue and deposited it ;on the Sea'wtay 
Industrial Park site. The residue, being compri'sed mostly of 
low-grade uranium ore tailings, was dumped in Areas A, B, and c, 
as shown in F~gure 3-3. 

Because of moving and spreading of the residue, much mixing 
has occu::-red with clean soil, greatly increasing 'the volume of 
contaminated material. According to 0~~ soil sample data, Area 
A contains contamination above EPA crit~ria to a depth of 
approximately 2 ft (0.6 m). Areas Band C contain contaminated 
soils to approximately 3 ft (1 rn) in depth. The total in­
place volume of contamination in or near Areas A;, B, and c is 
estir.lated at 49,400 yd3 (37,800 m3).(3) Accorc:Hng to samples 
taken by FB&DU, Area D seems to have been dispersed. Soil 
samples taken in Area S 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. Volur.~es of contaminated residues in Area B were 
conservatively calculated using the ORNL area estimation and a 
depth of 3 ft ( l 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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lJater. ar..mple data taken by ORNL and F..:~DU show slightly 
elevated 226Ra and 238o concentrations in urainag~ areas on 
or uea:- tne Seaway sitt:. Both radionuclides show concentrations 
near the rPA standards but well below the NRC release limits. 
External gamma radiation and radon flux results also were above 
background 1 evels: however, health effects due to radiologic 
concHtions were calculated as negligible. No immediate action 
is required to alleviate either health effects or enviro~~ental 
inpacts. 

1. 3 ENGINEERinG EVALUATION 

There are 
remedial action 
perties: 

five alternatives from which site-specific 
options can be devised for contaminated pro-

Basic Alternative I No Action 

Basic Alternative II f'~inimal Action 

Basic Alternative III - Stabilization/Entombment 

Basic Alternative IV Partial Decontamination 

basic Alternative v 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, \las 
rejected on thebasis that contamination could not be adequately 
stabilizea under present conditions nor under the proposed 
manner of maintaining the landfill which is outYined in a 
report by Wehran Egineering, Inc.(~) and includes covering 
the landfill with a layer of clay, vegetating the cover, and 
r.~onitoring 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. 

nasic Alternative IV, the partial decontamination alterna­
tive, is not justified because the site does not pose an 
immediate health or environmental ha~ard. The main objective 
of the partial decontamination option is· to remove immediate 
health hazards and leave the leas hazardous material for future 
consideration. Soil 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: 

1-5 
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Option h - l~c Action 

No action would be taken to clea~ up the site. 
This option is used to corapare impa~·s of the current 
conditions with those of the other op~ions. 

Option B - On-Site Stabilization 

This option involves excavation ar,.:: ::-eburial of the 
contarainated residues on site with ~:1gineered ground 
water control and radon gas encap". __ :ation. A 3-ft 
(1-m) layer of clay would serve a3 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 NRL proposed guidelines ~::>r 1, 000 yr of 
stabilization. The U.S. Governm.,:- ': would hav· •. to 
purchase the site and assume fut~re liability for 
it. 

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

Option C requires earthmoving equ i?"""nt to stockpile 
the contaminated residues in a selccx.1 used section of 
the site. A plastic cover would be ~sed to stabilize 
the residues and restrict rainwater ::o:1tact during the 
interira storage. 

Option Cl - C.Jntaminated materials ·w·c:-c:ld be taken from 
interim storage, loa dec: into trucks an 
assumed distance of SOC ~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 (800 :-..:.1) to an embarka­
tion point for final seaued disposal under 
relaxed regulatory contro:s. 

Option C3 - Contaminated mate= ia 1: -...ould be taken 
from interim storage. packaged to meet 
stringent requirements. and transported an 
assumed distance of 50J mi (800 km) to 
an embarkation point !or final seabed 
disposal under strict res~latory controls. 

Option D •· Decontamination and Restor at !..0;; with Interim 
Off-Site Storage 

Decontamination and restoration wo~~d proceed as in 
Option C: however, interiJD "storag, ·.:ould take place 
off site. 
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Option Dl - ."~'nterim off-site stor;)ge would be zt.t an 

assumed distance of 150 mi (240 km), with 
final disposal at a state or reqional 
disposal facility at an assumed distance 
of 500 mi (BOO 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 (BOO km) to the embarkation 
point. 

Option D3 - Interim off-site storage would be at an 
assumed distance of 150 mi (240 km), 
with final seabed disposal under u ::.rict 
regulatory controls at an assumed distance 
of 500 mi (BOO 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 El - Direct disposal would be at an existing 
moderately distant disposal facility at a 
distance of 1,000 mi (1,600 km). 

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

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

Option B BB days, with a crew size of 20, and a total 
coat of $2,137,000. 

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

Option C2 363 days, with a crew size of 69, and a total 
coat of $22,226,000 •. 
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Option E2 
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393 days, with a crew size of 69, and a to~al 
co~t of $73,989,000. 

440 days, with d crew size of 69, and a to~~l 
cost of $65,776,000. 

440 days, with a crew size of 69, and a to~al 
cost of $35,028,000. 

470 days, with a crew size of 69, and a to~al 

cost of $87,174,000. 

40 days, with a crew size of 35, and a to~2l 
cost of $42,071,000. 

45 days, with a crew size of 35, and ~ total 
cost of $54,277,000. 

1.4 ENVIRONMENTAL EVALUATION 

An environmental survey was performed to ensu:-e that 
relevant facts woula ue available and included in the eva~~ation 
of the various options. After engineering evaluatio~s had 
led to the identification of practicable remedial action 
?Ptions that could be implemented at the site, the enviro:-:::1ental 
1mpact evaluation was outlined to include the app:-o?~iate 
environmental parameters. Data from the engineer.:_ c-::3 and 
environmental surveys were analyzed and placed into r~levant 
formats, such as health effects, worker and transpc~~ation 
accident potentials, costs, etc. The impact analysis v~s then 
performed and used as input for the environmental evalu~t.:.on of 
each of the proposed options. 

As a result of the environmental evaluation. • ~ was 
determined that the Seaway Industrial Park site was ~ot an 
environmentally sensitive ~rea. The potential impa-::t.s of 
remedial action on human health, quality of life, enviro~~ental 
inte;rity, and nonrenewable resources were determinec to be 
insignificant. 

1. 5 UTILIZATION OF ENGINEERING AND ENVIRONMENTAL INFOFY,---::ON 

The engineering and environmental information ~ced to 
evaluate the proposed options was compiled into an ev;_,~uation 
matrix, which permits a comparison of options neede~ ::::>r the 
selection of the recommended and environmentally pre~erred 
options. This matrix reflects an objective evalu.~~.:.on of 
the 16 environmental and nonenvironmental parameters po~~~tially 
affecting the Seaway Industrial Park ai te. The pa :- >::1eters 
include issues such as air and water quality, health e:fects, 
and future liability. The impacts of.all of these p,-,.:-~metera 
were not quantifiable in an absolute sense. There fc>.:. sub­
jective judgement also had to be utilized to deter~~~e the 
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severity of the ac,,erse impacts or the mag:nitude of the benefits 
under ~ach pro~se~ option. 

As a result -:,·£ tr.e matrix analysis, Option El was aeter­
mined to be the recommended option as well as the environ­
mentally preferred ~ption. 
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RECOMMENDED O~TION 

Option El is the recommended option. This chapter sum­
ma":z~s the rationale for selecting Option El for implementation 
at t~e Seaway Industrial Park site. The engineering effort 
reg·.:: red for implementation of Option El, which proposes 
the ~econtamination and restoration with direct disposal 
at a~ existing moderately distant facility, is described in 
deta:l, along with environmental impacts, in Chapter 6. An 
eval·-1c1tion of these impacts is given in Chapter 7, where Option 
El is identified as the recommended option as well as the 
envir.Jnmentally preferred option. 

Option E2 would require a large-scale effort to remove 
ove~ 49,400 yd3 (37,800 m3) of in-place contaminated materials 
frorr. ~he site. Moni to:o:ing of gamma radiation during excavation 
woul~ be required. Soil samples would be taken for confirmation 
of de2ontamination. 

The excavated contaminated soils and materials would 
be t ~ansported by rail to an existing moderately distant 
disposal facility, which is assumed to be a distance of 1,000 mi 
( 1, 601 km) from Tonawanda, New York. At this distance, rail 
hau!a;e would be more cost-effective than truck haulage. 

Several of the other proposed options appear to offer 
sigr::. "icant advantages over Option El when considering indivi­
dua: evaluation parameters. Option B, which rpoposes on-site 
stabi:ization, offers a distinct advantage in the cost category 
ove~ ~ption El. Option B would cost about $40,000,000 less than 
Opt i :n E2: however, Option B sustains more adverse ratings ir. 
the future liability, fulfillment of FUSRAP objectives and 
publ:~ sentiment categories than does Option El. Option E2 also 
has ~igh overall weighted points totals in the evaluation matrix 
but r.as a longer distance to a disposal site (and therefore 
costs more), uses more nonrenewable resources (petroleum fuels), 
and ~as greater chances of transport accidents than does 
Opti :J:I El. 
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BACKGROUND A~~:, DESCRIPTION OF SITE ' 

3.1 niSTORY AND SITE BACKG?:;:_•ND 

This section describes "'he location of the Seaway Indus­
trial Park site relative to i~s surroundings, characteristics of 
the materials present on the site, past and current operations 
at the site, and present si~e ownership. 

3 .1.1 Site Location 

The Seaway Industria~ ?ark site is located within the 
official limits of t!ie Town c: Tonawanda, Erie County, New York. 
The Town of Tonawanda, sho-..:-: in Figure 3-1, is located dbout 
9 mi (15 km) northwest o: Ruffalo, New York. The City of 
Tonawanda is located on the ~orth side of the town, about 0.75 
mi (1.2 km) north of the Se~~~Y site. Lake Erie is located less 
than lO mi (16 km) to the southwest. The Seaway property i~ 
hounded by Ashland Oil, Inc.; River Road; Murphy Trucking, Inc.; 
Leffler Auto Parts; pr.~e=~Y owned by Niagara Mohawk Power 
Corporation: and Agway Pe~=oleum Corporation, as shown in 
Figures 3-2 and 3-6. 

3.1.2 Site DescriptionCl) 

The Seaway Industrial ?ark (Lot 94 of the Town of Toms­
wanda) covers almost ~oo ac=~s (40 ha), most of which has been 
used as a sanitary land£.:.::.::. for about SO yr. The site is 
located in a large industrial area, and the areas containing the 
radioactive 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, ana there is little vegetation. So~~ 
parts of the site are at a higher elevation than the surrounding 
terrain, as shown in Figure, ?-3. 

Most of the drainage f=~m the Seaway Industrial Park site 
flows north or northeast into drainage ditches or a creek and 
eventually into the nearby 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= ~urphy Trucking. Drainage from the 
Ashland Oil property flows a~ound the Seaway site and even~ually 
into the nearby Niagara Rive:·, ~a she"'"" in Figure 3-4. 

3.1.3 Site History 

The Seaway Industria: Park is a landfill disposal site 
which was not associated wi ::.:. any MED or AEC operations. The 
Seaway site is located next to th~ former Haist property which 
received residues from ur~:-:ium processing during the years 
1944 through 1946. Howeve=. in 1974, Ashland Oil, the owner of 

3-1 



' 

the former Haist property, excav~ted about 6,000 yd3 (4,600 
m3) of surface soils contaminated with low levels of radioactive 
Wl!st.€ rasidues. 

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). In 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 Sea...,ay Industrial Park site during the period of August 6 
through 13, 1976.(1) The purpose of the survey was to determine 
radiation levels anc 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 1981. 

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 ISOLATION 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 alre~dy in force concerning 
some specific FUSRAP sites, discus3ed 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 Radioactive Material Control Act 

This proposed legislation 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 tert:l "residual radioactive material" 
means any radioactive ~terial on site that results in radiation 
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levels that exceed background levels. The Seaway Industrial 
Park is a 5ite conta~ninq MED/AEC re~idLa~ ~adioactive contami­
nation. Consequ.e:1t:y, ··based on FUS~A? ;·.1 idel inE's the site 
requi r~s remedial action, which would be <;u :..::urized with p~ssage 
of the praposed legislation. Currently. plans are that the 
Residual Radioactive Ma~erial Control Act will be submitted for 
congressional action in 1982. 

3.2.2 Low-Level Waste Disposal Policy 

Also important to implementation o: the recommended 
remedial action option at the Seaway lndt.:strial Park site is 
selection of the disposal site. Public Law 96-573, the Low­
Level llaste 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 =oz, may be 'ocated 
within the state, or. in another regional .st.ate, by agreement 
with that state and ·with approval of the Do.:::. It is important 
to recognize that 3 DOE-approved dispos~~ site specified to 
receive the MED/AEC wastes from the Seaway :::1dustrial Park site 
does not currently exist, either within New York or within a 
regional state. 

3.2.3 Radiological Risks to Health and Env:~onment 

The specific activity of the contami:1cr:t.s is low and the 
health hazard resulting from the radioact_ive contaminants is 
low, with the wastes in their present co;-.di tion. However, 
control and secur~ty cannot be assure~ :o~ the significant 
period of time that these materials will ::-emain radioactive. 
Consequently, the DOE has determined that t1·1ese wastes must not 
be exposed to the environment in an unco:-:t.::-olled manner. It 
has, therefore, considered the Seaway I ncustrial Park site 
eligible for "studies to define remed~al cction 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&~inateJ materials. State 
and local health officials are also awlire of this ai tuation. 
There does not appear to be aignifican~ adverse publicity 
concerning the presence of the contamina~ion on site. Dis­
cussions of FB,DU personnel with worke:-;; and managers at 
the site revealed that meat personnel a~ the aite had few 
reservations about working in the present en·;i:::-onmant. 

3. 3 OTHER AGENCY INVOLVEMENT 

New York is a Nuclear Agreernen't St~:e. and consequently 
juri adiction over matters i:1Volving ra~ i:::..acti ve rna terials 
(e.g., licensing of facilities, and select.!.::;" of disposal site} 
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rests with th~ state. rlowever, key participant!; in the ~USRAP 
activities as they ~=c being applied to the tasks involved 
at the Seaway Industrial Park site and other FUS~AP si~es 
include £everal organizatior.s within FederaL state and local 
governments. 

3.3.1 Major Department of Energy Organizations 

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 reauirements 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 Assis~ant Secretary for Environment (ASEV) must, along 
with many other assigned responsibilities, determine 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, a •. ~ assist the ASNZ 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 th~ ORO Office is the responsibility for 
providing contractual and technical administration for the 
remedial action projects. 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 enforcetl 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 (CEO) 

The original mission of the CEO vas to provide guidelines 
to Federal agencies; it nO'ol issues regulations which are 
mandatory under the lav. Specifically, the CEO has issued 
guidelines on the preparation of environmental impact statements 
(EIS'a) and reviews EIS'a to ensure t~~r compatibility with the 
NEPA process. 
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3.3.4 Nuclear Requldtory Commission (NRC) 

'!'he NRC issues disposal site lh.:ens-:·1; !.C> the DOE. T~e NR:..: 
coordinates closely with the DOE in preparing disposal siLe 
development plans. The NRC also is deve~oping rules to regulate 
waste management activities. and performs independent researc:-. 
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 c 
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 particip>!te in a 
major way in planning remedial actions and deve1opiug waste 
disposal sites. 

3.3.6 Department of Transportation (DOT) 

If the waste on the FUSRAP site is sufficiently hig~ 
in radioactivity, 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 c 
low-specific activity material, and consequently participatior. 
in transportation planning by the DOT probably will not be 
necessary. 

3~3.7 Specific St~te 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 ove~ 
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 rarliolo9ical survey of the conta~inated areas of the 
Seaway Indus~rial Parl< "'as performed in 1976 for ERDA, ~he 
predecessor a~ency ~o ~he DOE, by ~he Heal~h and Safe~y Research 
Division of ORNL. (1) Data on surface and subsurface soil and 
water contamination were obtained, as well as direct. readinas of 
beta-qarnma, extern~l 9amma radiation, and radon gas emanatiOn in 
the contaminated areas. The information presented here is a 
summary of ~he 1976 ORNL radiological survey results, wi~h 
additional survey data f~~ the FBLDU site visit in June 1981, 
and is given to indicate the amo-;Jnt. of contar.:inated soils and 
materials. 

Rt~edial action cri~eria are presented first. to establish 
the standards that the FUSRhP program will follow. Water sample 
dat.a and analyses are •"-r:1 presented. followed by soil sar.1ple 
data. external aa~~a ra~ otion measurePent.s, surface contamlna­
tion. and radon- and radon daughter concentrations. Background 
meascremen'ts o! each are addressed. At the conclusion of this 
chapt.ei. a discussion o! cont.a~inat.ed areas is presented .. 
Tables and fic;:ures indtcat.e specific locations of measurement.s 
and of t.he conta~1na~ed areas. Figure 3-3 depicts the conta~i­
na~ed areas 1n rela~ionship to the larger site area. 

4.1 RE~EDlhL AC~IOS CRl~ERIA 

l'o forr.'lal criteria have been .,stablished that apply 
specifically to decont.ar.:inat.lon o! FUSRAP sites. However, 
se-ve:-al criteria have been established by Federal agencies for 
other pro9rams. These crit.,ria ar., important to the analysis of 
the rad~oloaical data pres .. nt.,d in this chapt .. r, since they are 
consid.,red to apply in li.,u of formal crit.,ria. The crit.,ria 
are discussed in t.,rns of concentrations of rad ionucl ides in 
soil. air. and water: .,xternal gamma radiation l•vels: and 
alpha and b.,ta-g~ surface contamination lev.,la. 

4.1.1 Soil Concentrations · 

U.S. Environmental Prot .. ction Agency I EPA l has eata-
1 concentration limits for 226Ra for Inactive uranium 
eit.,s. I 2) Thu atandard provld.,: that ""!':>e ave rag., 

concentration of 226Ra attributable to residual radioactive 
material from any dealqnated proceaeing alte 1n any 5-cm 
thickneaa of soils or other materials on open lend Within I 
ft of the. aurface, or in any 15-cm thickness below 1 ft, shall 
not exceed 5 pC1/q." 

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

4-1 



Alamos Nat.ior.al Laborat.ory { LA.!':L) have n:-o~osed ouidel ines for 
decont.ar.:.inat.ion of conta~inated sites. C3) . and FB&DU has used 
these quidelines in the absence of other establlshed standards. 
The prOposed soil concentration lirnit.s based on the Healy~ et 
al. guidelines are listed in Table 4-1. 

4.1.2 
~~. 

Air Concentrations 

The EPA standard{2) for decont.ar..inat.ion of lands and 
buildings es't.ablishes a maximum permissit.le annual indoor radon 
decay product. -';)ncent.ration~ includin':J back9round~ of 0.015 \t1.... 
where tailings or other process materials are present. Studies 
quoted ~ithin ~he presentation of ~he s~andard show t~at. at. 
least 10% of hocses with basements not constructed over tailinos 
exceed this level. 'I};erefore. the standard states that .. if the 
allowablE' le'\."el is still exceeded after all apparent tailinss 
have been re~oved or otherwise prevented fror.1 affecting t.he 
interior of t.he building. then the standard does not require 
fcrther remed1al ~easures."{2) 

For all oth~r dionuclides, inclucong 23Bu and 232;h, 
air concP~tra!ions atter decon~awinat.~o~ are not to exceed t.he 
lit:'!it.s ~:ve:-. ir. 7itle 10 of the Code o! Federal .Reaulat.ions. 
Part 20. Appen::!lx B (10 CFR 20, Append1x Bl. Table II. Colu::-.n 
1. 

4.1.3 ~a~er Ccncen!rat.ions 

The EPA. has established a r.ax ir.lur. cont.an:i nan t 1 evel for 
combined 226Ra and 228Ra of 5 pCl/1, for 238u of 10 pCi/1 
and for gross a.oha of 15 pCi/1, for cor=unity drin'kin9 water 
systems. In addit.ion. the averaae annual concentration c.f 
radioa~tive materials not specifically identifi~d is limited t.o 
that concentration which will produce a maximum total body dose 
equivalent o! 4 ~rem/hr.(4) ftater conc~ntrations of radio­
nuclides in e!!luent.s from t.he site are not to exceed the 
limits. described in 10 CFR 20, Appendix B. Table II, Column 
2. 

4.1.4 External Gamma Radiation Levels 

Nonoccupationally expoaed incHviduals are not to b" 
expoaed to ioni%ing radiation in •xceaa of 500 mrem above 
bac'kground annually.(S) In addition. the EPA atandarda have 
••t a maximum expoaur•, whether indoor or outdoor, of 0.02 
mr•m/hr (20 ~•m/hr) abova bac'kground12J vh1ch is roughly one 
third the l•val found in 10 CFR 20. 

4.1.5 Surfac• Contamination 

Sur!ac• contamination at th• S•avay alt• ia from b•ta­
gamma-•mitting nucl id••· Crit•ria for dacontaminat.ion of 
faciliti•• ar.d •quip~n•nt for r•laaaa to unr•atrlct•d ua• havr 
b••n aatabllah•d by th• U.S. Nuel••r ~•Qulatory Comm1a•1on 



(t~nc:. '(.} The cr1t.e:r1a for bet.a-gar.c.a ~urface cant; 
arc s_: ~-.ar 1zecl 1.n 7able 4-2. 

4. 2 >.; -:-u; AKALYSI:S 

!:t•Vt..•r• St;.rf~ce water samples were collected by OR.f.;l 
a~ lo~~~lons shown in Y1gure 6 of the ORNL report.. 
lnc!t:.:.:~...: 1n Append1.x A of t.his report, and added t.o :r;. 
of c~" report. The FB&.llU survey team collected 1(, < 

wat.e: .;.;c.:-~ples. locations of which are .shown in :t·igure " 
r..a.x1:·;..: 226Ra concentration in the ORNL samples was L 
and •. ~he FB&.llt: sarnrlt<s w"s &.0 pCi/1. "Oor..yarcd ' 
EPA. ...:.::_:-.r:ing ._at.er standard of 5 pCi/1 and wit.n the NRC 
lir.u: ='! 30 pCi/1. The maximum 238u wat.er concent.ra 
serv;;-..' -·cs 53 pCi/1 at the off-sit.e junction of t.he t.wo 
st.rea:·= abou~ 1,500 ft. (460 ~) northeast of the site. 
l>r.>: ::or 23Bu in drink1nc water is 15 pCi/l. while 
scac.;;c,.: for plant effluents is 40.000 pCi/1. Re~~>!"c 
Ffi&~~ s~~face water sacples ar~ siven in Table 4-3. 
~ta ... :c.: s.:.~e Coes not. 1r."·o1ve drinking wat.er, t.he above 
:or.ce:-.:.:.:::.1or.s should be considered a.; t.he lu::it.ing 

ft0.;,! sorr.::-le~ we:re collect.ec by OFl:L fror.. 60 bore 
!>l~t.·, sr.o ... ·:. 1r. f1gcre 4-2. !his figure also sl 
luca, •• ,.s of lC aud1tion~l boreholes dr1lled for tt 
s"rvey. ":"at.les 2 and 3 of ~he OFNL report (Appendlx 
so' i cc.~.mtra~lons of 226pa above the [PI\ crlterion of 
above :Qckcrounc 1n the first 2 ft (0.6 m) of soil 
of k:~ .. ~ a~d t.o ~he north of the area. and in t.he firs~ 
r) o! ~~:!s on and near Areas Band C. ihe FBLDU borehc 
.Jrl.lle·~ -:.o deterr:ane if contaminated T.\aterial had penet. 
det-;h:: >:vels anc t.o cief1ne mor~ spec.1f1ce.lly t.he out.e 
o! co:::c;-;1nat.10n. toll concent.rat.lOn dat.a ftor.'l Fe,tU 
are s.:.~c~ 1n Table 4-C. ~he ~ax1mu~ concen~rat.ion l 
sa::-.;.:~, ~·"s 1~1 pCl/g 22&Ra and 74 pCi/g 23bu 
pe.r~ o~ ~rea A: con~A~inat.~on abov• cr1t.er1a was !vund 
as t !: ll.B r.) below t.he aurfacc in Area A. 

S~;~!ace aoil aamplea w•re collected at 
lntcr·-·o:s along the dra1nage atrean• )uat north of Area 
nax,,~,- ~oncentratlon of 3.8 pC1/g 22tlta waa found at 
(30 r.>l !~om the Seaway Induatrlal ParJ. aite: all ot.t.ara 
t.ht· no: . ..,. : back9r0u:'ld ranq.,. 

flc~;rea 7 throuqh !0 of ~he ORNL r•port (Append1a 
t.h• luc .• : 1una of ••t•rnal qarrvna radiation n •• aaurementa 
of eJr,.,, .. d read1nqa aa d•ter,.ined by OP..NL 1n 1~76. 

cont .. c :-:~uon 111 on U>• alopel of the landfill. r-&~DU P• 
• cor..; .r,. aurvey on • 100-ft (30-m) qr1d ayatem to 
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cont.al":'inat.l.On had moved down the slopes. The results of the 
FB&DU survey ~re shown in Figure 4-3: a read1ng is recorded on 
the figure only where it exceeded 25 R/hr. ~atural background 
in the Tonawanda area is about. B to 9 R/hr. and the EPA gamma 
criterion allows up to 20 R/hr above background. The value of 
25 R/hr t'hus provides a slight. degree of conservatism in the 
selection c! a 9anrea action level. 

A comparison of Fioure 4-3 with Figures 7 and 8 of the OR~L 
report (A~~ndix A) sh~s that the contamination in Area A seems 
presently to be stabilized, with lit.t.le mo•Jement in 5 y 
However., it appears that the radioactive material in Area C 
has washed down the slopes to the southeast and southwest., 
approaching the •!CCess road to the back part. of the landfill. 
The maximu~ ga~ca reading recorded by OR~L was 80 R/hr on 
Area A. while the ~aximum FB&DU readino was 75 R/hr. also on 
Area A. Max1mu::: readings on Area C we-re 60 R/hr by OJU.'L and 
65 R/hr by FB&DU. 

Surface bet.a-oa.~:na r.1easurement.s by ORNL in Area A showed 
t.ha~ ~~~ d1s~ribct.1on of eleva~ed readings closely approximates 
t.he dist.r1t-~~ion o! elevated external qamr.ta readings. No 
buildin9s a=e found on t.he Seaway Indust.r1al Park. Surface 
cont.ar.-:ina'!..lon appears to be entirely aGsociat.ed with the 
con~ar.1nat.eC soils broug~t. t.o the landfill. 

4.6 RADO~ FLCX MEASUREME~TS 

The OR.-._.-:.,. making several conserva~ive assumptions. cal­
culated t.he radon !lux emanat.ina frozr. the soil surface at. the 
Seaway site to be about 5 pCi/m2-s on Area A.lll The FB£DU 
survey team z:,e-asured radon flux at seve-n locations on the ait.e 
and at three locations on the Niagara Mohawk property directly 
northeast.. These locations and measured flux values are 
shown in FiQ~re 4-4. The two measurements on Area A showed flux 
values o! i.J and 2.9 pCi/m2-a. These levels ar" considered 
to be in reasonable agreement with OJU.'L'a calculated flux of 5 
pCi/m2--. since OR~L r"ported that their eatimat• could b" 
in error by a !actor o! 5 or more for individual locations at 
th• Seaway ait.e.(l) 

The maximum radon !lux m•a•ured by ra~ou was 7.7 pCi/ 
rn2-e on Area c. which compar•• w•ll with th• OR!:L ••timat" of 
no ~nor• than 10 pC1/rn2-a. On• m•aaur•"'•nt o! int•r••t waa 
in th• awampy ar•• of th• Niaqara Hohaw~ prop•rty, wh•re a flux 
valu• of 6.0 pC1/rn2-a was obtain•d- Th1a anomaly waa not 
confirm•d by ••t•rnal 9•~ or aurfac• aoil aampl• data. 

4,7 CO~I~INAT£0 ARrAS or THt SITE 

In th• 1976 aurv•y, ORNL id•ntlfl•d thr•• ar•as of th• 
S•away sit• •• havlnq contamlnat•d .. at•rlal. Th••• ar••• 
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are identifieC as Areas A. B. and C on ~he f1oures of this 
chapter. The FBLDU survey in 1981 deter~ined that- contamination 
in Area A has remained essentially constant. Soil contamination 
was above criteria as deep as 6 ft. (1.8 rr.} below the surface 
near the top of the landfill. and about 2 ft (O.o m) below the 
surface near the Lefler Road on the northeas< side of the 
landfill. 

Area 8 lies immediately south of t.he main access road. 
ORNL reported a T'laximum depth of contamination of 2 ft (0.6 m) 
through most o! ~~e erea. with one spot where contamination was 
as deep as 3 ft {0.9 m) bel01ot the surface. Soi 1 samples frorr. 
boreholes dri! led by FB'-DU at the side of the access road had 
only background concentrations of 226Ra and 23Bu, suggestin9 
that the conta~inated·material has not spread onto the road 
area. Data fror=:. the OfU..L surve} .. was used to est.irr.at.e the volllr.le 
of soil to be re~oved fro~ Area B. 

Cont.at'!'!ina~ion has eroded down the slope t.o t.he sout.h of 
Area C. Eleva~ed ~anma readings were measured at po1r.t.s or. 
this slope. as s"ho.·~ Figure 4-3. Contamination is probably 
only in the !i:rs' 1 h (0.3 m} of soil. although the topogra­
phical con!i«::cra~icr. and wet. conditions made it. impossible to 
drill any holes in the area. Soil concentrations of 226Ra 
above criteria ~ere found as deep as 4 ft (1.2 m} below the 
sur face at one location by OR.._L, and as deep as 6 ft ( l. 8 rn} 
below the su:r!ace "' another location by FB~DU. Also, a s~all 
area of co~~a=1r.a~10n exists near t.he drair.a9e d1t.ch just. 
northeast. o! Area A. as sh~·n in Figure 4-4. 

Based on the above informa~ion. the areas of contamination 
lllre shO"<oo"n in Fiat:re 4-4 and include Areas A and 8. and Area C 
with its exten~ion down the slope to the south. Th~ total 
surface area of Area A is 49,300 yd2 (37,700 m2): for Area 
B, 2,200 yd2 11.700 m2): and for the extended Area C. 14,400 
y~2 (11,000 ~2). The total volume of contaminated material 
is estimated to be 61,700 ydl (47,200 m3). These estimates 
represent a bul~ volume with an assumed swell of 2~\. The 
in-place volur.>e that th1s bulk volume represents is 49,000 yd3 
(37,800 m3). 
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TABLE 4-1 

PROPOSED SOIL CONTAMINATION Ll~ITs(3) 

Radionuclide Conce~~.:-'l.tion (ECi/g) 

137cs 80 

90sr 100 

23Su 40 

230Th 280 

232Th 20 



'11\BlF. 4-2 

AOCEP'D\BLE stmFJ\CF CCN'IJ\MINr\ TI CN LEVFl..S ( 6) 

1\VErncEh•c, f 
(dpn/100 011'-) 

-·-·---·-"-··· -----------··· -·-·--
u-nat, u-235, u-238, and 
aseociated decay prcducts 

Transuranlcs, Ra-226, Ra-228, 
Th-230, Th-228, Pa-231, 
Ac-227, I-125, I-129 

'th-na t, 'lh-23 2. Sr-90 
Je-223, Ra-224, u-232, 
I-126, I-131, I-133 

Bebl-<JM118 emitters (nuclides 
with decay m:rlee other thm 
al~-\a emisaiat or spont..aneo.ls 
fisaiat) ucept Sr-90 and 
other noU!d above. 

5,000 

100 

1,000 

5,000 

M!\Xn!tW,d, f 
ldtm/ 100 crn'-) 

15,000 

300 

3,000 

15,000 

m.lCM\Bu:b• e, f · · 
( cipn/ 1 UO crr:7) 

1,000 

20 

200 

2,000 

~-~ 

---------------------------------------------------------------------------------------------- VI 

~re surface CXlflt&nination by b.::7th alpha- and beta-qanma-enitti~ nuclides exists, the limits 
est.abliahed for alpha- and beta-gautllc"!-enitti~ nuclides sl-ould awlY l.rdeperrlently. 

~s use:! in this table, dpn (disintegrations per minute) rooans the rate of emission by radioactive 
material as determined ty correctin:J the ccunts per minute observed by an appropriate detector for 
backgrOU1d, efficiency, and gearetric factors associated with the instn.r····ntation. 

Cl1easurene1ts of average oonta11tinant should rot be averaged CNer rrore than 1 m2. For d.>jects of 
less surface area, the average should be derived for each c:Lject. 

'"""' c:r 
N 
..,0 
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'IN\LE 4-2 (Con t ) 

drhe rnaxinu;l <X:I'ltanination level applies to an area of rot nore than 100 on2. 

~ am::lU'lt of renovable radioactive material per 100 an2 of surface area should be detennined by 
'w'ipirg that area with dry filter or soft absorbent paper, applying noderate pressure, and assessing 
the 51Cllnt of radioactive rnati!rial oo the wipe with an awropriate instnuuent of Knc:rwn efficiency. 
\otlen rEmOYable contaninatioo on objects of less surface area is determined, the pertinent levels 
sha.lld be reduced prcp::>rtionally arrl the entire surface coould be wiped. 

!The average and rncuinun radiation levels associated with surface contamination resulting fran 
beta-game emitters should rot exceoo 0.2 mrad/hr at 1 on and 1.0 mrad/hr c.t 1 on, respectively, 
measured thrl::lu#l not trore than 7 rrg/ar(J. of total absorber. 
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TABLE 4-3 

I SURFACE WATE~ SAMPLES* 

I 
Sample 226Ra 23Bu 

No. (pCi/l) (pCi/l) 

SWS-1 <0.6 3.3 

SWS-2 <0.6 3-3 

SWS-3 <0.6 10.0 

SWS-4 2.0 2.3 

SWS-5 6.0 27.0 

I SWS-6 <0.6 17.0 

sws-7 <0.6 17.0 

I SWS-9 <0.6 3.3 

SWS-10 <0.6 17.0 

SWS-11 <0.6 3.3 

SrlS-12 <0.6 <3.3 

SWS-13 <0.6 3.3 

SWS-14 <0.6 so.o 

SWS-13 <0.6 so.o 

SWS-16 4.9 20.0 

•see Figure 4-1 for location. 
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TABLE ~-4 

SOIL SAMPLE CONCENTRATIONS* 

Sample Borehole Sample 226Ra 238u 
No. No. Depth (ft) (pCi/g) (pCi/g) 

1 DH-1 0-1 0.26 0.83 
2 1-2 0.28 0.43 
3 2-3 0.40 0.20 
4 3-4 0.18 0.03 
5 4-5 0.19 0.17 
6 5-6 0.42 0.33 
7 6-7 0.57 0.20 
8 7-8 0.30 0.40 
9 8-9 0.16 0.17 

10 9-10 0.46 o. 30 
11 10-11 0.55 0.10 

12 DH-2 0-1 0.44 1.03 
13 1-2 0.30 1.2 
14 2-3 0.37 0.47 
15 3-4 0.55 2.3 

I 16 4-5 0.45 0.20 
17 5-6 0.51 2.6 
18 6-7 0.32 0.33 

I 19 7-8 0.15 1.2 

20 DH-3 0-1 1.25 0.37 

I 
21 1-2 0.82 5.7 
22 2-3 3.5 9.7 
23 3-4 4.1 2.8 
24 4-5 1.8 1.8 R-

f 
\ 
•= 

26 DH-4 .0-1 1.5 2.2 j 27 1-2 2.0 2.3 
28 2-3 1.6 3.7 
29 3-4 1.7 1.2 
30 4-5 0.95 0.60 
31 5-6 0.25 0.13 

32 DH-5 0-1 0.62 0.77 
33 1-2 1.2 0.87 
34 2-3 0.97 1.1 
35 3-4 0.84 3.3 

37 DH-6 0-1 5.6 5.7 
38 1-2 2.3 13.0 
39 2-3 4.2 6.7 
40 3-4 15.0 6.3 
42 5-6 5.3 9.3 



TABLE 4-4 (Cant) 
~ 3 ?b 2 9 

Sample Borehole Sample 226Ra 238u 
No. No. Depth (ft) (pCi/g) (pCi/g) 

43 DH-7 0-1 0.74 0.77 
44 1-2 1.4 0.90 
45 2-3 8.2 5.7 
46 3-4 22.0 13.0 
47 4-5 3.6 4.3 
48 5-6 1.9 2.1 
49 6-7 0.56 1.3 
50 7-8 1.6 1.7 
51 8-9 2.9 1.7 
52. 9-10 0.72 2.1 
53 10-11 0.29 1.0 

54 DH-8 0-1 141.0 74.0 
55 1-2 46.0 25.0 
56 2-3 9.6 29.0 
57 3-4 15.0 21.0 

l 65 DH-9 0-1 4.8 26.0 
66 1-2 22.0 21.0 
67 2-3 5.8 8.0 

I 68 3-4 4.1 4.0 
69 4-5 6.9 17.0 
70 5-6 10.4 12.0 

I 71 6-7 <0.20 9.7 

72 "DH-10 0-1 0.79 19.0 
73 1-2 5.5 5.7 
74 2-3 3.0 1.8 
75 3-4 0.12 0.87 
76 4-5 1.6 0.67 
77 5-6 0.40 1.2 
78 6-7 0.32 0.63 
79 7-8 0.50 0.40 
80 8-9 0.60 0.33 
81 9-10 0.20 0.67 
82 10-11 0.57 0.33 

83 DH-11 3-4 0.61 0.93 
94 4-5 1.6 1.4 
85 5-6 0.52 o. 77 
86 6-7 0.66 0.57 
87 7-8 0.36 0.57 
88 8-9 0.64 0.43 
89 9-10 0.97 0.43 
90 10-11 0.68 1.5 



TABLE 4-4 (Cont} 13 7b 29 

Sample Borehole Sample 226Ra 238u 
No. No. Depth (ft) (pCi/g) (pCi/g) 

SS-1 Surface 3.8 2.9 
SS-2 Surface 1.2 1.3 
SS-3 Surface 0.78 0.27 
SS-4 Surface 1.04 0.43 
SS-5 Surface 0.75 0.37 
SS-6 Surface 0.60 0.27 

*See Figure 4-2 for loca~~ons. 
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CHAPTER 5 1 J 76 2 9 

DESCRIPTION OF EXISTING F.NVIRONMENT 

The information presented in this chapter describes 
the existing environment at the Seaway Industrial Park site 
and 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 chapte::s, 
is vi,tal to reliable formulation of the remedial action options 
proposed in Chap1-.er 6 and to the final evaluation of the 
proposed options in Chapter 7. 

As noted in Chapt~T 3, the site is located in the Town of 
Tonawanda in western New York. A selected remedial action 
Op':ion could impact off-site properties as well as the are~~ 
on the site. It ,.,.as decided that the environment would be 
evaluated out to a rad]us of 1 Di (1.6 km} from the contaminated 
area. This includes pc. cions of the Town of Tonawanda, the Town 
of Grand Island and the City of Tonawanda, as shown in Figure 
3-4. In addition, an even broader area would be evaluated for 
so::1e environmental factors to 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 
lo ... - health effects, and the site's location on an industrial 
landfill 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 siteli, 
interim storage sites, and state or regional disposal sites have 
not been identified. In fact, the process for approval and 
de·/elopment of a state or regional disposal site would require 
several years. Therefore, environmen~al descriptions of barre;.: 
sites and transportation routes have been limited to generic 
discussions. Borra..r material probably would be obtained from 
exi3ting commercial sites. Since commercial sites probably 
would be licensed and in compliance with regul~tiona, there 
shoc.:ld be no new significant additional impacts on environmental 
fllc:..ors. 

Several categories of study were assessed in order to 
achieve the stated chapter objective and necessary understandin9 
of :.he relationship between the environment and the site and 
sit~ vicinity. Consequently, in the paragraphs that follow, the 
fac:.ors of land use, socioeconomics, cultural resources, climate 
anc air quality, noise, geology and aoils, water, and ecology 
are discussed in terms of the site and the site vicinity where 
app' ::lpria te. 
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5.1 LANn USE 

5.1.1 Site 

The present use of the land at the site is industrial, 
specifically a sanitary landfill.(!) 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 industrial wastes, some of which would be 
classified as ha~ardous.(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 tr:e 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 als.o may contain hazardous wastes, it !'""~,ms 
unlikely that it \-•ould be certified for unrestricted use 
in any case. The si~~ shares fences with some of its neighbors. 
The only vehicular access to the site, which is via River Road, 
is throc3h 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 lndustrial Park Development Company has owned 
the site since 1964. (3) Before 1964, this company was known 
as the North Haterway 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 area, 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-l, the area near the Seaway Industrial 
Park site is used for a mixture of industrial, commercial, 
public and residential purpoaea.0,4,5,6) There is not much 
residential land and moat of it .ia on Grand Island and in the 
City of Tonawanda. The bruahland and vacant land within 1 mi 
(1.6 km) of the site is presently unutilized. Use of some of 
the unutilized land would be limited since it is classified as 
wetlands, a a shown in Figure 5-2. This includas the area just 
north of the site. Nothing more than minor changes are foreseen 
to land use in the future. The tor.m has no land use plan and 
the zoning board me~tp only to make individual modifications to 
the present zoning. I 6 J Possibly some areas now vacant and not 
classified as wetlands will he 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 sew!lge 
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disposal facility within 1 mi (1.6 km) of the site, as shown in 
Figure 5-l. 

5.1.3 Other Relative L~nd Use ~=ta 

\ihen transportation routes ~o and from the site are chosen, 
residential areas will be av:Ji.':~d where possible and present 
land use patterns will not cha:-se. If possible, fill material 
will be obtained from existi:-~ commercial sources and will 
therefore be compatible with la~d use. If it becomes necessary 
to establish a borrow pit, it ..,-ill be established in an area 
where it will be compatible wi~~ surrounding land_ use. 

5.2 SOCIOECONOMICS 

5.2.1 Population/Demography 

The Town of Tonawanda, in:::ludin9 the Village of Kenmore, 
has lost population in the pas~ 10 yr. The 1970 population 
was 107,282 and the 1980 po~~:ation was only 91,269. This 
represented a loss of 14.9%. The City of Tonawanda declined in 
population from 21,898 t 18,6'?3, a loss of 14.6%. As Grand 
Island is rural in nature, it ~as not surprising that Grand 
Island's population increased £~8~ 13,977 to 16,770 from 1970 to 
1980, an increase of 20%. Give:> this population gain in more 
rural areas, the overall loss :::.: population for the past 10 yr 
for the county has not been so c~astic, running only 8.8%. This 
great loss of population was ~ot expected by state or local 
planners.(7,8,9) In fact, es:.imates of population made as 
late as 1980 predicted an increase over the 1970 popul~tion for 
the Town of Tonawanda and the ~illage of Kenmore.C7J Also, 
growth predictions for Grand Islcnd were not met. 

Using aerlal photograp~; and city block data from the 
1980 census, it is estimated the~ 1,282 people live within 1 mi 
(1.6 krn) of the contaminated a~e~- As seen in Figure S-2, which 
shows the residential populatio:1 in 16 sectors at distances of 
0.25 mi (0.4 km), 0.5 mi (0.8 km), 0.75 mi (1.2 km), and 
1 mi (1.6 km), no people live ~ithin 0.5 mi (0.8 km) of the 
contaminated area. The closes: residents are on Grand Island, 
200 of which live between 0.5 11r.d 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 :.8 the southwest, and 474 or 37\ 
are Grand Island residents 1 iv.:..ng in the northwest quadrant. 
Th8refore, 59.5\ or 763 peop:-· are residents of the City of 
Tonawanda. 

It seems likely that the t~cnd of population loss in urban 
areas will continue. Thus, ::. ie likely that the City of 
Tonawanda will continue to de:::rease in population. It is 
possible that the current do'-':1t~r" in population for the 
Town of Tonawanda may reverse .:.:.,;elf in the future, or at least 
slow down. However, this incre-Jse would probably not be seen 
within 1 mi (1.6 km) of the s.:.:~ since there is not much land 
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for res ic.;.ntial dev~lopment. l f t'!le popuJ.atior. gro ... ·~ by 
predicted rates on Grand 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 seems 
unlikely that it would go below this by 2005. ~lost likely the 
population will be son•ewhere between these extremes. The 
population projections are shown in Figure S-4. 

5.2.2 Economy 

Employment in the Town .of Tonawanda is approximately 
38,600 people.(lO) Forecasts for 1985 predict a minor increase 
to about 36,800. \n1lle manufacturing has traditionally bee~ the 
major er.1ployer for Erie and Niagara Counties, service or ~en ted 
sources of employment have been increasing dramatically.(8) 
The same trend has occurred in the Town of Tonawanda, and 
presently the two groups probably hire about equal numbers of 
people.~lO) This 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 approxinately 7,150 people work within 
1 mi ( 1. 6 k!!) of the contaminated areas of the site. Future 
er:~ployr.1ent 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 decreane in 
er.1ployment could occur. A decrease of 30\ could be envisioned 
with the closing of one or two major employers. The true future 
employment ~auld probably be between the upper and lower limits, 
as shown in Figure 5-4. Employment projections can be se~n in 
F·igure S-4. 

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

Unemployment in September 19Bl for the Buffalo Stand&rd 
Metropolitan Statistical Area (SMSA) included. about 50,800 
people. ( 12) Since construction workers amount to cbout 3?. of 
the labor force in the area,(l3) it ia li:kely 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 re::~edial action necessary." For example, businesses thc:~t 

' provide various :kinds of machinery, concrete, and construction 
supplies are numerous in the Buffalo-Tonawanda area. 
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V~lues for the land around the slt~ r~~qe from $628 ~o 

$2,850/acre.(l4) The average value of the site itself is $961/ 
ac:c·e. 

5.2.3 Public Services 

The trailer on site is served by municipal ~ater, electri­
city, and telephone. These and other public services are ~ell 
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 ~e~l developed transportation system around the 
Buffalo-Tona~anda area. Major interstate high~ays conn. -:t the 
area ~ith the rest of the country. Interstate 90 runs ~ast 
through Albany to the Boston are~ and ~est to~ard Chicago 
and beyond. Interstate 190 runs north to Niagara Falls and 
eventually into Canada. These main roads are easily access<>-= 
from the site. 

Conrail spur lines provide access to the site from the 
south~est. 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, ~est of Buffalo, and the Niagara Falls 
International Airoort. Lake Erie and the Ne~ York State Barge 
Canal (Erie Canai) provide ~ater transportation to the area. 

5.2.5 Public and Institutional Sentiment 

This site is presently under license ~ith the Ne~ York 
State Department of Environmental Conservation Division of 
Solid Waste Management. While state officials are a~are 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 

According ~o the New York State Department of Historic 
Preservation0.5) and the New York State Museum's Cultural 
Education CenterC16), preliminary review of the auaway site 
area and on radii extending 1 mi (1.6 krn) from the site, there 
are no natural landmarks or rasourcea of hiatoric significance 
that have National Regiatery atatua. 

5.3.2 Archaeological Sites 

Based on preliminary review of the Seaway site 
within 1 mi (1.6 km) in any direction of the site, 

5-5 

area and 
the Hew 



1 3 7b 2 4 
York State Arch~~clogist's Office conciders the area of the 
site as ~ensitiv~_(17) However, the possibility of an archaeo­
logical find of o.:.y significance intact is remote. 

New York S~ate Division of Historical and Anthropolo­
gical Services ~~dicate two sites, one on the northeastern 
periphery of the ::. mi (1.6 km) radius of the site and another on 
the westernmos~ ?eriphery of the 1 mi (1.6 km) radius. The 
northeast site is described as a multi-component Archaic and 
Iroquois site. The western site is unconfirmed but it provides 
a predictive moc2: for archaeological sensitivity.(l6} 

5.3.3 Uniqu~ or Significant -Structures 

According L. information supplied by the Landmark Society, 
an affiliate of ::r1e Buffalo and Erie County Historical ~ociety, 
there are no sis;:eificant or unique unregistered structures of 
historic interest. within 1 mi (1.6 km} of the Seaway site. 

5.3.4 Paleontol~~ical Resources 

Presently the~e ~ e 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 CLHiA'l'E AN2 A- R. QUALITY 

5. 4.1 Clir.1ate 

The climate o.: western New York is moist and continental 
and is influence=. ";:;y the presence of Lake Erie to the west and 
Lake Ontario to t~e north. Normal annuai precipitation at the 
Seaway lndustri~::. Park equals about ·33 in. (840 mm) and is 
fairly evenly dis::ributed throughout the year.Cl8) 

Ueavy lake-e.::ect snow squalls occur frequently aa 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 rrun/yr), 
two-thirds of which occurs during the months of December 
through February (19) Annual snowfal.l at the Seaway site is 
approximately 10 in. (250 mm) lesa.(20) 

PrecipitatiuG .:requency data indicate that rainfall anount~ 
at the Seaway si':.e for events lasting 30 min can, on the 
average, be exp~c::::.<od to equal or exceed 0.8 in. (20 mm) once 
every 2 yr, 1.3 in. (33 Jlllll) once every 10 yr, and 1.9 in. (40 
mrn) once every 100 yr. Rainfall events with a duration of 
6 hr can, on the a·/eragel be expected to equal or exceed 1.8 in. 
(46 mm) 1 2.7 in. (6') mm), and 3.7 in.· (94 mm) once every 2, 10 
and 100 yr 1 resp~:':.ively. Twenty-four hour rainfall events 
of at least 2.5 in. (64 ~), 3.6 in. (91 mm)l and 5.0 in. (130 
mr.~) are expected 8::~e every 21 10 1 and 100 yr I respectively. (21) 
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Temperatures in the region are also moderated by the 
presence of t.'he Gredt Lakes. Temperature& at the Seaway 
site average about 470 F (80 C) during the year, ranging gene­
rally frcm a mean January minimum of 190 F {-80 C) to a mean 
July maximum of 810 F (270 C). Recorded temperatures at the 
nearby Buffalo weather station have ranged from a low of -200 F 
(-29° C) to a high of 990 F (370 C) since data collection began 
in 187o.(l9) 

Prevailing winds at the nearby Greater Buffalo Interna­
tional Airport are out of the southwest and west-southwest, 
across Lake Erie. \'lind speeds average approximately 12 mi/hr 
(19 km/hr), being slightly higher in the winter than during 
the renainder of the ye~:.(l9) 

Records indicate that about three or four tornadoes strike 
limited, localized areas of New York State during most years 
generally during the period of late May through late August.(20~ 
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, · is difficult to predict their 
occurrence at the Seaway site. 

Hurricanes and tropical storms are very unconmon 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 Quality 

Total suspended particulates are monitored at five loca­
tions in the Town of Tonawanda by the New York State Depar~ent 
of Environmentai 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 iocations. The 
geometric mean of these total suspended particulate data 
varied from a low of 48 ug/m3 to a high ~f 62 ug/rn3. In all 
cases, these values were below the established air quality 
standard (65 to 75 ug/rn3, depending on tha 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 
ruadings ranged from 55 to 60 dBA on-site and 60 to 85 jF~ off 
site to the nor~hwest along River Road. The noise levels are 
due to industrial activities at the nearby Ashland Oil Company 
and the highway systems. Noise levels from the Seaway landfill 
operations do not create contributive increases to these 
background levels. 
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S.E G£0LOGY AND SOILS 

5.6.1 Toeography 

The Seavay Industrial Park is ::.ocated in the Eastern lake 
section of the Central Lowland p~ysiographic province.(24) 
The characteristic landscape of :.his section consists of 
dissected and glaciated lowlands an~ escarpments. 

The Seavay site is situated ~~ a broad lowland on the 
southeast bank of the Niagara Rive~. The elevation of the site 
is approximately 600 ft ( 180 m) abo-,·e mean sea level, as shO\.'n 
in Figure 3-5. 

5 .6.2 Soilz; 

Native soils of the general arec are shallow and typically 
saturated by a high water table.(25) Logs of holes drilled 
on site indicate that the sanita~J- landfill at the Seaway 
Industrial Park contains refuse tha:. reaches heights of 50 to 
60 ft ( 15 to 18 r.1) above the orig i: d ground surface. (2) The 
waste consists -7imarily of fly as~. demolition debris, and 
lesser amounts ot municipal solid was~e. 

The vaste fill at the Seaway s~~e overlies recent alluvium 
and glacial till which is charac:.'"ristically exposed over 
much of the area.(26) Drilling logs ~~dicate that this alluvium 
and till consist predominantly of rec clay and gravelly clay to 
a depth of ar~roxir.~ately 95 ft (29m). The lower portions of 
this till grade generally to sand a~= sravel.(2) 

5.6.3 Geology 

A map of regional bedrock geol::JSY is given in Figure S-5. 
As noted previously, the Seaway s::.e is situated on clayey 
alluvium anci glacial till. At the SeavZ~y site{ this glllcilll 
till can be further subdivided into ::our units. 2) The Upper 
ClZ~yey Glllcial Till consists predor .. .:.::~;Jtly of clayey till with 
minor amounts of sand and gravel. The thickness of this unit at 
the site varies from 0 to 65 ft (0 to 1J m). 

Uncomformably underlying the Upp'"':- Clayey Glacial Till is 
the Glaciolacustrine Clay Unit. This ~nit is continuous across 
the site although ita thickness varies from 5 to 45 ft (1.5 to 
14 rn). The unit consists of laminatic::s of silt and silty clay 
that were apparently deposited in a g!acial lake. 

The Basal Glaciolacustrine Uni.:. consists of larninllted 
clayey ailt and sand. Its thickness '/(l;: ies from 0 to 7 ft ( 0 to 
2 m) over the site. 

The lowest unit of the glacial ti~: at the Sea~ay site has 
been termed the Lower Sandy Glacial TiE. This unit consists of 
aandy glacial till, with variable a..-:-:c-..;:Jt.s of silt, clay, and 
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gypsum in some locations 
Its thickness varies over 

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 ar~a 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 0.8%. 
However, the foi~ation contains broad, low folds with ~mplitudes 
of a few feet and frequencies of a few hundred feet. The fold 
axes are generally o~iented east-west.(26) 

5.6.4 Mineral Resources 

Erie County is 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. 

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 km) north of the Seaway site, causing mino1 ~amage 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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5.7 WATER 

5.7.1 Surface Water ; j 76 2 9 

As discus~;ed 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.(2) 

A freshwat~:- wr·':land area covers approximately 310 ~cres 

(125 ha) of land immediately northeast of the Seaway a.ite. 
lVater that drains from the site to the· northeast flows through 
this wetland. The wet:i.Gtnd area is presumably caused by a 
locally high water table. 

The Niagara River, which flows past the Seaway site betwee~ 
Lake Erie and Lake on• ~rio, is influenced by those Grea ~ 
Lakes which lie upstream rrom the river. The discharge of the 
river averages 203,000 ft3/s (5, 750 m3/s) from Lake Erie. (29) 

A 1 imi ted 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~ radionuclides examined were generally 
within NRC and EPA standards. 

Several surface water samples were collected on ~nd 

adjacent to the Seaway site for chemical analyses in conjection 
with a recent hydrogeologic investigation performed for Niagarr. 
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-l. Parameters with consistently 
elevated c.::>ncentrations at the site included ammonia, chemical 
oxygen demand, sulfate.:: chloride, conductivity, total sol ids, 
and color. Trace amounts of halogenated organics (including 
PCB's) were also found on site. Surface water samples collected 
from channel• on .the northeast edge of the adjacent freshwater 
wetland area in conjunction with the previously mention6d 
hydrogeologic investigation s})O'Jed significantly lower concen­
trations of most constituents.(2J 

Samples collected near Niagara Falla indicate that the 
Niagara River ia predominantly a calcium bicarbonate type of 
water with total dispolved solids contents varying from about 
190 to 200 mg/1.(30) In past yeara, 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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triLut.ary Bt.: f alo River, and dire::::t t-!a~;t.l: dis:::harges !rom 
adjacent mu:-:icipalities and industries. (;.:9) However, with the 
closing of some major industrial polluters and upgrading of 
wastewater tretttr.~tmt facilities in the region within the past 
few years, pollution levels in the Niagara River have been 
lowered sigc:ificantly. Although no routine water quality 
monitoring pr2gram is currently being conducted on the Niagara 
River by res~latory agencies, the quality of water in the river 
is consider~= to be within Federal and state standards at the 
present time.f31) 

5.7.2 Groun:: \later 

Ground ~ater at the Seaway site occurs in one of three 
forms: (2) 

(a) A ground-water table within the landfill and the 
i!Tlr.1eciately underlying recent alluvial deposits 

(b) Lar;ely immobilized, interstitial water within t~e 
unJe~lying, relatively impermeable Upper Clayey Glacial 
Till and Gl~ 'olacustrine Clay Unit 

(c) Cor.:ined ground water within the Camillus Shale, which 
is hydraulically connected in some locations to the 
Bas~l Glaciolacustrine Unit and the Lower Sandy Glacial 
Till 

Figure 5-6 _t)resents the approximate configuration of 
the ground .,.a t.er table in the landfill as measured in April, 
197s.(2) As indicated 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 a ft (0.9 to 
2.4 m) over r.Dst of the site. 

The base of the water-bearing zone within the landfill 
appears to correspond to the top of the underlying relatively 
impervious g la.cial till. Laboratory testing of aamples of the 
clayey glaci.~l till units collected at the site indicate that 
the hydraulic conductivity of the units is about 5.2 x lo-10 
ft/s (1.6 x lo-a cm/s).(2) The glacial till. thus serves 
as an aquiclude in the immediate area. 

The relat.ively i.Dperrneable nature of the dayey glacial 
units precludes significant downward percolation of water 
through the t.ill into the underlying Camillus Shale. It has 
been estima~ed 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). Wit.h thC! clayey unit,s 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 a~ underlying aquifer.(2) 
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':'he Cilmillus Srale is the most prod~•ctive bedrock aquifer 

in the region. Water in this formation is produced primazily 
from solution cavities that have formed as the gypsum contained 
in the rock han 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.(26) 

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 l0-3 ft/s (3 x 10-2 cm/s).(26) These 
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 S-2. · Parameters with excessive 
concentrations at the site included cadmium, iron, and manga­
nese. Elevated concentrations of these metals are not une:x­
pected considering the types of wastes that are known to have 
been received at the 1. 1fill. All other constituents listed in 
Table 5-2 generally meet or are below existing ground-water 
quality standards at the time of sampling.(2J Only minute 
concentrations of halogenated organics (including PCB' s) were 
detected at the site. 

During the hydrogeologic investigation, ground water 
samples were collec~ed from wells completed in recent alluvial 
deposits. These alluvial deposits occur with t""o 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 miqrated 
into the alluvial deposits. -

Although the Camillus Shale is the most productive bedrock 
aquifer in the region, it also contains the poorest quality 
water. Typically, in the area of the Seawc.y site, water from 
wells completed in the Camillus Shale has total dissolved solids 
concentrations ranging from 2,000 to 6,000 mg/1, sulfate concen­
trations of 1,000 to 1(500 mg/1, and chloride concentrations of 
1,500 to 2,000 mg/1. 26) Thia 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 wa~e~ treatment plant at the in­
take provides chlorination, clarification, and rapid sand 
filtration. ( 32) 

5.8 ECOLOGY 

There are no known Federa~- or state-listed endangered, 
threatened, or sensitive anim~· or plant species found on 
or near the Seaway landfill fa~ility. However, because of 
the site's proximity to the t:.:.c:.gara River, the bald eagle 
{haliaeetus leucocephalus) ar.c osprey ( Pandion haliaetus), 
both completely protected wild: ife species, according to the 
New York State Division of Wil.:':~ife Conservation, (33) may be 
seen periodically as migratory t~~nsients near the s:~e. There 
are no documented nesting arec.s on or near the site and the 
site has no features that W8cla tend to attract either of 
these species or suppo::::t estc.=-lishment of their habitats. 

5.8.1 Flora 

Sparse veget .... _ion with i:·:digenous shrubs and grasses 
is the only floral growth foun2 en the site as a result of the 
overall activities associated wit~ a landfill operation. 

New York State Regulations ~elating to solid waste manage­
ment facilities on landfill closure and post-closure require 
seeding of such faciTities w:.:.th native grasses to promote 
evapotranspiration.(34) There c.~e no impacts on floral species 
due to the site's present conc.:.~.:.on, 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 ;.;as collected and identified as 
follows: 

Scientific Name Common Name 

Chrysanthemur.l leucanthemur_ field daisy 

Asclepias spp. milkweed 

Vicia spp. vetch 

Hordiurn jubatum foxtail .;rasa 

Melilotua officinalia yellow clover 

Trifolium praetenae red clover 

Rumex acetosella sorrel, dock 

Typha spp. cattail 
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5.8.2 FAUNA 

Landfill OPP.rations at the site and industrial activities 
in the su~roundlng area have restricted wildlife activity. The 
natural wildlife habitats at the site and its immediate vicinity 
apparently have been altered or eliminated as a result o! 
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. life, 
significant animal populations have not yet become esta~.ished. 
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T.\BLE 5-l 
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SURFACE \lATER OUl-.:..:-:-Y AT THE SEAWAY LANDFILL(2) 

Parameter Uni~s Min. Mean Max. 

Ammonia (as N) rng/: 0.6 22.5 85.4 

COD mg/: 41.0 447.0 4420.0 

BOD mg/l <2.0 137.0 1230.0 

Sulfate mg/l 51.1 868.0 7670.0 

Chloride mg/l 45.8 678.0 1810.0 

Fluoride mg/: 0.324 0.765 2.o.3 

Conductance (@ 25°C) 'IJ mhos/ em 1120 3010 ~990 

Total Organic Carbon mg/l 17.0 166.0 1370.0 

I pH Std. 
Uni:.s 7.53 8.28 9.39 

I Total Solids (103°C) mg/: 834.0 2940.0 10,100.0 

Color Pt-Co 
Uni t.s 19 134 750 

Phenols og/ ::_ <0.01 0.27 2.6 

Total Oil & Gre~se rng/l <l.O 8.4 22.0 

Polar Oil & Grease mg/l <l.O 5.4 18.3 

Hydrocarbon Oil " Grease mg/1 <1.0 3.0 9.6 

Diss. Alur.tinum ·mg/l 0.4 0.5 0.8 

Diu. Arsenic 'IJ g/- <1.0 6.6 71.0 

Diaa. Seleniura 1J g/l <1.0 1.1 6.0 

Diaa. Chromium (Total) mg/l <0.001 0.024 0.184 

Disa. Copper mg/'.. ·o.oo3 0.010 0.027 

Diaa. Lead mg/~ <0.02 <0.02 o.os 
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'l'ABLE 5-l (Cent) 

Parameter Units Min. Mean Hax. 

Diss. Mercury jJ g/1 <0.5 <0.5 <0.5 

Diss. Nickel mg/1 <0.02 0.03 0.11 

Diss. Cadmium mg/1 <0.002 0.007 0.020 

Diss. Iron mg/1 <0.02 0.31 1.S'1 

Diss. Manganese mg/1 0.03 0.51 2.90 
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QUALITY OF GROUND WATER IN THE SEAWAY L11S:-:?ILL(2) 

Parameter Units Min. Mean Max. 

Ammonia (as N) mg/1 <0.1 3.2 11.9 

COD mg/1 30.0 242.Cl 490.0 

Sulfate m~/1 13.4 633.0 1410.0 

Chloride mg/1 10.6 362.0 610.0 

Fluoride mg/1 0.177 0.954 2.44 

Conductance (@ 2soc) JJmhos/cm 1000 2540 4000 

Total Organic Carbon mg/1 71.8 152.0 270.0 

pH Std. 
Units 7.24 7.79 8.16 

Total Solids {l03°C) mg/1 1230 2430 3550 

·~ 
Color Pt-Co 

Units 12.5 100.a 500.0 

Phenols mg/1 <0. 001 0.018 0.066 

Total Oil & Grease mg/1 1.3 9.6 26.0 

Polar Oil & Grease :ng/1 <0.1 7.3 20.0 

Hydrocarbon Oil & 

Grease mg/1 <0.1 2.3 6.0 

Diaa. Aluminum mg/1 0.4 l.B 3.4 

. Dias. Arsenic lJg/1 <1.0 8.9 48.0 

Dias. Selenium \.19/1 <2.0 <2.0 .t.e 

Diu. Chromium (Total) mg/1 <0.003 0.003 0.010 

Diu. Copper mg/1 <0.002 O.OlO 0.028 

Diu. Lead og/1 ~0 .02 0.02 0.05 
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TABLE 5-2 (Cor.t) 
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Parllr.leter Units Min. Mean Max. 

Diss. Mercury lJ g/1 <1.0 <1.0 <1.0 

Diss. Nickel mg/1 <0.03 <0.03 0.03 

Diss. Cadmium mg/1 <0.002 0.050 0.280 

Diss. Iron mg/1 <0.02 0.72 3.60 

Diss. Manga~ese mg/1 0.05 1.41 3.90 
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CHA!'TER 6 

BASIC REM!:D:: ~L ACTlON ALTERNATIVES 
AND P?OPOSED OPTIONS 

To comply with a sta':_ed objective of the FOSRAP Program 
Manat~ement Plan, ( 1) the proposed remedial action approach 
will be composed of a seo.~e::cce of events "designed to preclude 
any future radiolot~ical prJblems at the sites formerly utilized 
by MED/AEC." Consequently, ~he options proposed in this chapter 
for remedial action associ~.~ed with the open areas located at 
the Seaway Industrial Par"'v. have been structured to meet this 
objective. 

6.1 MECHANISM FOR DEVELOP~~~~ OF PROPOSED REMEDIAL 
ACTION ALTERNATIVES 

The remedial action options proposed specifically for the 
Seaway site have l"leen oe·:eloped within the framework of fj·;:;, 

basic remedial action alter~atives: 

(a) No Action 

(b) Minimal Action 

(c) Stabilization/E~~ombment 

(d) Partial Deconta~i~ation 

(e) Decontamination and Restoration 

These five basic al te:::-natives are effective mechanisn•s for 
proposing remedial action options for MED/AEC sites. When 
all available data perti~ent to a specific site are evaluated, 
the basic alternatives that best fit the data and the FUSRAP 
prot~ram goals are selectee as the parent categories within which 
site-specific options ca~ be formulated. 

The kinds of pertinent data that are considered both in 
selecting the appropria~e basic alternatives and in formulating 
the . site-specific proposec options include, for example, the 
following: 

(a) Radiolo9ical anc ot~er re9ulatory criteria 

(b) Time and sched~ling limitations 

(c) Disposal site problema 

(d) Interim stor~g~ versus immediate disposal 

(e) Transportatior. problems 

6-1 



(f) 

{h) 

( i) 

Necessi~y of institutional cc~trols (e.g., Feder~l or 
agency c-:~ntrol or ownership) 1 3 7 G 2 9 

Environmental impacts (short- and long-term) 

Costs and risks 

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 implement-ed; 
conseauently, the current levels of radioactivity and the 
contaminated property remain unchanged. This basic alternative 
is one of the pos~ible courses of action that require.s consider­
ation base0 on the Council on Environmental Quality guidelines. 
From this alternative comes the proposed option which serves 
as the base case i ~inst which health effect analyses and 
environmental impacts of the remaining proposed options, if 
implemented, can be compared. 

6.1.1.2 Basic Alternative 11 -Minimal Action 

~linimal act-ion impli~s that no remedial actions are taken 
to remove surfac~ 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 governme~t b9ency 
and held in perpetuity, fenced, posted with appropriate warning 
signs, maintained. and radiologically monitored periodically for 
water, soil, and air contamination. 

6.1.1.3 Basic Alternative Ill - Stabili%ation/Entompment 

Stabilization in this basic alternative requires coverinq 
a contaminated area with a specific emount 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 £ite and use of the site coulc' 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 involves rem~ial actions formu­
lated to remove or contain the easily accessible active or 
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potentially active sources of radiatic~ ~bove citteria to 
prevent ~he spread cf contamina~ion and to :educe or eliminate 
imrnerliate health e f.fects. Complete decor:~ ,,:nination is accom­
plished at a later, more appropriate time. In buildings, 
for example, transferable alpha contarnina • ::.::.n could be cleaned 
up and removed off site for disposal, or left in place and 
covered over with an epoxy film to chec~ ::.ts spread. Radon 
gas and radon daughter concentrations c: ::-'..lld be reduced by 
using various methods of control, such as '::>y ventilation and 
filtration. Contaminated drainage syste~s could be removed to 
prevent further spread of radioactive co:-:~amination. Access 
to the partially decontaminated areas o~ the site would be 
restricted. A program of periodic surve: ::::ance, radiological 
moni taring, and maintenance normally would :_,e required to ensure 
containment of contamination. 

6 .1.1. 5 Basic Alternative V - Decontami:-.3~ion and Restoration 

Decontamination and restoration re~'..lire that all con­
tamination above criteria be removed frorc. a property to make 
i c. available for unrestricted use. Con-::aminated soils are 
excavated to the exte:1t needed to meet t"he appropriate decon­
tamination criteria. All .ontaminated deb~is from buildings and 
contaminated soils are transported safe:~ to an appropriate 
disposal site. Restoration of the pro?erty follows after 
completion of decontamination efforts- Certification by 
the DOE of decontamination then allows ur.~estricted use of the 
property. 

6.1.2 Feasibility of Basic Remedial Actior: ~lternatives 

The five basic alternatives discusse-:: above were analyzed 
to determine if they were feasible mechanis~s for development of 
practicable options for the Seaway Indus-::~::.al Park site. As a 
result of this analysis, Basic Alternatives :I and IV were found 
to be unacceptable. 

Basic Alternative II, the minimal ac-:::on alternative, was 
rejected on the basis that contamination cou~d not be adequately 
stabilized under present conditions ncr und~r the proposed 
manner of maintaining the landfill, which includes covering 
the landfill with a layer of clay, vege~a-::ing the cover, and 
monitoring the local ground water for lea-c:hlltes. Workers would 
continue to be exposed to direct g~ ra~i~tion, and radon flux 
rates would not be reduced to a level whic:h is attai~able under 
other basic alternatives. 

Basic Alternative IV, the partial dec·::n•tamination alterna­
tive, is not justified because the Seaway &::.te does not pose an 
ir:unediate health or environmental ha:r.ard- The main objectives 
of the partial decontamination option. is ~o remove irmne~iate 
health hazards and leave the less haiardo--:c, material for future 
~onsideration. Also, soil contaminatior is fairly uniform, 
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w~ich would re$ult in little immediate gain frc~ partial 
decontamination. 

6.2 PROPOSLD OPTIONS 

1 3 76 2 9 

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 Cl, C2, C3, ul, D2, D3, El, and 
£2 from Basic Alternative V. Synopses of these proposed options 
follow. 

6.2.1 Option A - Uo Action 

No ren1edial action options would be implemented to clean 
up, mitigate, or stabilize the waste. However, contami~ation 
would be somewhat stabilized ana radiological conditions 
partially mitigated through continuing the normal landfilling 
operation. 

6.2.2 Option E - On-Site Stabilization 

7he 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 (l-m) layer of 
locally obtained clay would act as a liner to the stockpiling 
area. _Once the residues have been stockpiled, a 3-ft (1-m) 
"cap" of the local clay would be applied along with 7 ft. (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 Weston 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 soil would be sufficient to 
reduce flux rates do"ln to 2 pCifm2-s above background. However, 
10 ft. (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 radionuclidea and would require 

-that the U.S. Government purchase the Seaway Industrial Park. A 
major drawback to this option is that the u.s. Goverr~ent, being 
the new owner, would have to assume liability for the site. 
Any future probl~ms with any of the landfill's pollutants would 
be the U.S. Government's responsibility. 

6.2.3 with Interim 

Contaminated areas would be axcavat.ed and contaminated 
materials would be stockpiled in a remote area of the landfill. 
A plastic cover would be placed over the stockpiled material. 
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137b29 
Radiological monitoring cf the e~ca~ation proc~s& would be 
needed to uefine tne limits of contamination. Monitoring 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 Cl - 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 (BOO km) 
of the Seaway site. 

6. 2. 3. 2 Option C2 - Interi1n 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 (~00 km} 
from the site. 

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

The decontamination 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 regulatory controls, and hauled by truck 
to a seabed disposal embarkation point 500 mi (BOO km) 
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 atorage site and covered with 
plastic. 

6.2.4.1 0 tion Dl - e with Final 
D sposal at aposal Fac lity 

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 etate or regional 
disposal facility 500 mi (800 ltm) from ~he site. 
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6.2.4.2 OptiC~': D2 - Interim Off-Site Storaqe with Final Sea~ed 
~::c_·~-c.l under Relaxe':'l Requlatory Controls 

Decontar.'.-c?.tion and restoration would be performed as in 
Section 6.2.3. The contaminated material would eventually be 
taken from th~ interim off-site storage by truck to a seabed 
disposal ernba~xation point 500 mi (BOO 'km) from the site. 

6.2.4.3 Opti:'_:D3 - Interim Off-Site Storage with Final 
Sea"t-c ~ Disposal under Strict Regulatory Controls 

.· t-·:,::::.~,$~"-1-?fk:N'"·• ;tf*:~.-' 

Decontar: :-:'ltion and restoration would be performed as in 
Section 6. 2. 3. The contaminated material would eventually be 
repac'kageG in :lywood boxes to meet strict regulatory controls. 
The repackag 2"" residues would then be trans porte.: by truck 
to a seabed d~sposal embarkation point 500 mi (BOO km) from the 
site. 

~6~·~2~·=5--~0~p~.t~i~o-~:- Decontamination ana Restoration with DirP~~ 
D1sposa_ at an Existing Disposal Facility 

Deconta:c::.::ation and restoration would be performed as in 
Section 6.2.3. The contaminated material would be transported 
in bulk for~ ~o an existing disposal facility. 

6.2.5.1 Optic;-: F.l -Decontamination and Restoration at an 
Exis~ing Moderately D1stant D1sposal Fac1lity 

Contami;-:aC.ed soils would be loaded onto trucks and trans­
ported in bul~ form to an existing moderately distant disposal 
facility loca~ed at an assumed distance of 1,000 mi (1,600 krn} 
from the site. 

6.2.5.2 Op~~~~ E2 - Decontamination and Restoration at an 
Exis~ing Distant D1sposal Fac1l1ty 

Contam!:'.ated soils would be loaded into sealed railroad 
hopper cars i:-~ bulk form for shipment to an existing distant 
disposal facility located at an aszumed distance of 2,300 mi 
(3,700 km) from the site. 

6.3 ENGINEE?:~G EFFORTS OF PROPOSED OPTIONS 

The cos~ estimates developed for the proposed options are 
based on pr8jected engineering considerations, and therefore 
ahoul~ be re~~rded aa preliminary. Theae preliminary costs are 
provided fo~ comparison between options. Major cost components 
include labo~, material, equipment, excavation, transportation, 
storage anj ~ispoaal, health phyaics coverage, radiological 
rnoni taring, site maintenll.nce, c..nd e.ngineering. Other cost.n 
include ove~~~ad, engineering, contractor's fees, and estimated 
contingenci~s. Contingencies cover uncertainties and unpre­
dictable ex_?~nses such as strikes, bad weather delays, and 
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procure~ent delays. A conservative 6\ i~~erest rate is used for 
the monitoring and samples fund. All costs are presented in 
constant 1981 dollars. 

A summary of the estimated costs f~r the proposed options 
is given in Section 6. 3 .11. Select~·~ unit costs used in 
developing the cost estimates are swr:r.c. -ized in Table 6-1. A 
summary of estimated workinq days and cr~w sizes for each option 
is listed in Table 6-2. Specific cent:-~. ctors would use equip­
ment, crew sizes, and schedules to mee~. their own individual 
requirements, and Table 6-2 is valid only for the preliminary 
estimates of this report. .Table 6-3 lists the options wi t.h 
estimated itemized and total costs.· These costs have been 
rounded to the nea:.:est thousand dolliE·s on an individual line 
basis, and consequently may not mate'!-; exactly the lin·~ item 
costs given in the body of this s~ction. 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 us<:>d to develop the cost-~ 

for each option. 

The soil volumes used in the c:::Jsts 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-pl~ce to bulk. The weight 
after swell is estimated to be 100 lb/ft3 (600 kg/m3) for 
cohesionless soils. The same density has been used for clay. 

The transportation costs in this section·have the same 
price for truck or railroad haulage ~p to 500 mi (800 km). 
Beyond that distance, rail haulage is less expensive and i~ 
therefore used. The only options thot have more than a 500-mi 
(800-km) shipment at one time are Options El and E2. These 
options consider direct disposal at existinq disposal facili­
ties, where the distances are 1,000 x: (1,600 ~~) and 2,300 mi 
(3,700 km), respectively. Truck hac.:luge figures ara based on 
one driver per truck. Rail haulage is not assumed as requiring 
additional coats for manpower. 

For all options, loacHng-·.mload icv; manpower, equipment, and 
health physics coven~ge at the dis?-::>r-al sites are consi~ered 
to be part of disposal charges. Bul~ shipment by train includes 
plastic sheet sealing of the bottof" and fiber~llaas bol t-do.;n 
covers. Bulk shipment by truck is b11r<<'!d on 12-yd3 (9-m3) c~pa­
city dump trucks, also sealed and co·Je-red. Material container­
i:ted in plywood boxes woul~ be trens;>Y::ted in either boxcars or 
enclosed highway trailers. 
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6.3,1 ~ion A- No Action 13 76 2 9 

Since no remedial action would be performed, no expenses 
would be incurred. The option is required for possible future 
1:1EPA 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 •.. .:mtamina­
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 arou:1d the contaminated soil area. Ground ":a.\:.er 
monitoring samples would be taken using existing wells. 

The areas with _ontarninated 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 SO 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-yd3 (9-m3) dump trucks and hauled approximately 0.5 mi 
(0.8 km) to the stockpile site, where it would be dumped on the 
clay base. Bulldozers would spread and shape the stockpile. 
Sheeps foot 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 work is expected to take an average 
20-worker crew 88 days to complete. 

The costs associated with this option are aa follows: 

Item 

a. Survey and mark areas 

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

c. Excavate and load contaminated soil, 
61,700 yd3 (47,200 ml) 

d. Haul contaminated soil 0.5 mi (0.8 km) 

e. Place and compact contaminated soil 
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Coat $ 

1,600 

189,000 

620,000 

61,700 

61,700 



Item 

f. Cap clay, in place, 17,800 yd3 (13,600 m3) 

g. Security fence, 1,700 ft (520 m} 

h. 1,500 samples 

i. Monitoring and sampling fund of $25,000 
~ 6~ interest • $1,500/yr 

j. IIealth physics and radiological 
monitoring, 4 workers 

3 ?b 2 9 

213,600 

25,500 

187,500 

25,000 

88,000 

SUBTOTAL $1,473,600 

k. Engineering, 15% 221,000 

1. Contingency, 30t 4~2.100 

ROUUDED 'f . 'AL $2,137,000 

6.3.3 Option Cl - Deconta~ination and Restoration with 
Interim On-Site Storage and Final Disposal at a 
State or Regional Disposal Facility 

Decontaminc1tion and restoration would be accomplished by 
excavating the 61,700 yd3 (47,120 m3) of contaminated soils 
ana stacking them on the site in an area central to the three 
main contamination areas. For this interim storage, the 
conta~inated 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 concret3 footing all around the 
pile. It is assumed that a maximum of 6 in. (15 em) of the base 
clay cocld become contaminated. This clay volume is included in 
the final disposal volume. Clay and soil handling as well as 
fencing would be as e~plained 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 SOO mi (BOO km) 
to this final disposal site. This work is expected to take an 
average 69-worker crew 363 days to complete. 

The costs associated with th.ia option are as follows: 
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1t~m 

a. Survey and mark a=eas 

b. Base clay, in pla~~. 9,550 yd3 (7,300 m3) 

c. Excavate and load cGntaminated soil, 
61,700 yd3 (47,200 ~3) 

d. Haul contaminated soil 0.25 mi (0.4 km) 

e. Place and compact contaminated soil 

f. Install EPDM ohee~. =ike, and anchor~ge, 
15,200 yd2 (11,600 ~2) 

g. Load and haul conta~~nated soils and clay, 
64,100 yd3 (49,000 ~3), 500 mi (800 km) 

h. Security fence, 1,700 ft (520 m) 

i. 1,500 samples 

j. Monitoring and sa~p:~ng fund of $25,000 
@ 6% interest= $1,500/yr 

k. Disposal charges, 6~.100 yd3 (49,000 m3) 

1. Health physics and :-cdiological 
monitoring, 4 worke=~ 

SUBTOTAL 

m. Engineering, 15% 

n. Contingency, 30l 

ROUNDED TOTAL 

Co3t $ 

11600 

114,600 

620,000 

30,850 

61,700 

53,200 

8,653,500 

25,500 

187,500 

25,000 

25,960,500 

363,000 

$36,096,950 

5,414,500 

10,829,100 

$52,341,000 

6.3.4 Option C2 - Decontnmination and Restoration with 
Interim On-Site S~c=age and Final Seabed Disposal, 
Relaxed Regulator; ~ontroia 

This option would ~~v• the same bulk handling volumes, 
haul distances, wor); aec;:;ences, project duration, work force, 
and cost estimate 1 ine i :.ems as Option Cl above, except that 
final disposal charges ..,~dd differ. This option ia therefore 
estimated to require a 69-worker crew 363 days to complete. 

The coats associates with th!a option are aa follows: 
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a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

j. 

)c. 

1. 

Item 

Survey e.nd ~nrx areas __ _ 

Base clay, in place, 9,550 yd3 (7,300 m3) 

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

Haul contaminated soils 0.25 mi (0.4 km) 

Place and compact contaminated soil 

Install EPDM sheet, dike, and anchorage, 
15,200 yd2 (1\,600 rn2) 

Load and haul contaminated soils and clay, 
64,100 yd3 (49,000 m3), 500 rni (BOO km) 

Security fence, 1,700 ft (520 rn) 

1,500 samples 

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

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

Health physics and radiological 
monitoring, 4 workers 

SUBTOTAL 

rn. Engineering, 15\ 

n. Contingency, 30\ 

ROUNDED TOTAL 

1,600 

114,600 

620,000 

30,850 

61,700 

53,200 

8, 653,5-00 

25,500 

187,500 

25,000 

5,192,100 

363,000 

$15,328,550 

2,299,300 

4,598,600 

$22,226,000 

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

This option would have the aame remedial action activities 
aa Option C2 except that packaging of contaminated materials 
would be required: consequently, disposal volurnea. and charges 
would be higher. The packaging container• would be plywood 
boxes, 4 x 7 :x 4 ft (1.2 x 2.1 X 1.2 m), with plastic sheet 
liners. Large forklift• or a crane would be required to lift 
these boxes, which would weigh abQut 5 tons (4.6 MT} when 
filled. Small front-end loader•· would be used to fill the 
boxes. It is assumed that the boxes would be filled to 90\ of 
tht;tir total volume capacity before sealing. The boxes would 
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th b . . d d . .,_~"1 ... f. tt ~ q . d en e ~nventorJ.c an approprJ.ately marr..,.s_:J or t.::e contaJ.~1e 

material. Disposal charges are based on the total volume 
capacity of the boxes and are therefore 10% highec than bulk 
disposal charges. The boxes would be placed on a c!ay base to 
isolate them from surface water and covered with a p:astic sheet 
to protect them from precipitation. The clay wou:c ~ot become 
contaminated as with the previous options, and woulc be left at 
the site. A security fence would be installed arour.c the boxes. 
This option is expected to take an average 69-wo::-x"'r crew 393 
days to complete. 

The costs associated with this option are as follows: 

a. 

b. 

c. 

d. 

e. 

f. 

9· 

h. 

j. 

k. 

m. 

n. 

Item 

Survey and mark areas 

Base clay in place, 11,400 yd3 (8,740 m3) 

Purchase boxes, 16,530 each 

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

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

Inventory and mark boxes 

Stack boxes 

Cover boxes with EPDH 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 

Monitoring and sampling fund of $25,500 
@ 6\ interest • $1,500/yr 

Final disposal charges, 16,530 boxes, 
112 ft3 (3m3) each·· 1,851,000 ft3 
(52,400 m3) 

Health physics and radiological 
monitoring, 4 workers 

SUBTOTAL 

o. Engineering, 15\ 
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Cost $ 

1,600 

137,200 

3,719,300 

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 



Item ·~37629 

p. Contingency, JO% 15,2B7,300 

ROUUDED TOTAL $73,809,000 

6.3.6 Option Dl - Decontamination and Restoration with Interim 
Off-Site Storage and Final Disposal at a State or 
~egional 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 assllr.led distance of 150 mi (240 km) from 
the Seaway site. For this interim storage, asphalt concrete 
(paving) would be used for the base pad. Unloading an~ handling 
at the interim site are assumed to ~e 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 contami~dted 
volume for final dj "'T'OSal. This work is expected to take an 
average 69-worker crt« 440 days to complete. 

a. 

. c. 

d. 

e. 

9-

h. 

i. 

j. 

7he costs associated with this option are as follows: 

Item 

Survey and mark areas 

r.xcavate and load contaminated soil 
in boxes, 61,700 yd3 (47,200 m3) 

Haul contaminated soil 150 mi (240 ~~) 

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

Place and compact contaminated soil 

Disposal charges, interim site 
61,700 yd3 (47,200 m3) 

Install EPDtl sheet, dike, and anchorage. 
15,200 yd2 (12,700 m2) 

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

Final disposal charges, 
65,500 ydJ (50,000 m3) 

1,500 samples 
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Cost $ 

1,600 

620,000 

2,498,900 

61,700 

5,830,700 

53,200 

8,835,800 

26,507,300 

187,500 



It. em 

k. Health physics and radiological 
raonitoring, 4 workers 

SUBTOTAL 

o. Engineering, 15% 

p. Contingency, 30% 

ROUNDED 'l'OTAL 

Cost S 

440,000 

$45,363,000 

6,804,50C 

13,608,900 

$65,776,00C 

6.3.7 Option 02- Decontamination and Restoration ,-tth Interim 
Off-Site Storage and Final Seabed Disposal, ~elaxed 

Regulatory Controls 

This option would have the same bulk handling volumes, 
haul distances, work sequences, project duration, work l:orce, 
and cost estimat~ line items as Option Dl except that fina~ 
disposal charges would differ. This option is therefore 
also estimated to require an average 69-worker crew 440 days to 
COI•lplete. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

The costs associated with this option are as follows: 

I tern 

Survey and mark areas 

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

Haul contaminated soil 150 mi (240 km) 

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

Place and compact contaminated soil 

Disposal charges, interim site 
61,700 yd3 (47,200 ru3) 

Install EPDM sheet, dike, ancl anchorage 
15,200 yd2 (12,700 m2) 

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

Final disposal charges, 
65,500 yd3 (50,000 m3) 

1, 500 Sai.lples 
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Cost $ 

1,600 

620,000 

2,498,900 

326,300 

61,700 

5,830,700 

53,200 

8,835,800 

5,301,450 

187,500 



Item 

k. Hea::h physics and raeiological 
mo~i:~ring, 4 workers 

SUBTOTAL 

1. Eng~~eering, 15% 

m. co~ :..l.::gency. 30% 

ROUNDED TOTAL 

~ 3 76 2 9 

C:Jst $ 

440,000 

$24,157,150 

3,623,600 

7,247,150 

$35,028,000 

6.3.8 Op~~on D3 -Decontamination and Restoration with 
1nterim Off-Site Storage and Final Seabed_Uisposal, 
St~ict Regulatory Controls 

~his option would have the same remedial action activities 
as Opti::-:: D2 except that packaging would be required. Disposal 
charges ·.oould also be higher with this option. Th.: packaging 
containe:·::: wou1 0 be the plywood boxes described under Option C3, 
Section 5.3.5. The loading, handling and volumes involved with 
the use ~= these boxes are also as described for Option C3, 
ex~ept the. t asphaltic concrete instead of clay would be used 
for a base pad. This option is expected to take an average 
69-worke: ~rev 470 days to complete. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

The ~osts associated with this option are as follows: 

Item 

Survey and mark areas 

Purchcse boxes, 16,530 each 

Exca•.·a~e and load contaminated soil 
in bcxes, Gl,700 yd3 (47,200 m3) 

Haul ~exes 150 mi (240 km) 

Inve~:.ory, number, and mark boxes 

Asphct:· .. ic concrete at interim aite for 
boxes stacked 3 high, 450 x 450 ft 
(140 x 140 m) • :2,500 yd2 (18,000 m2) 

Ins:.a:: EPDM sheet, dike, and anchorage 
15,200 yd2 (12,700 m2) 

Dis,;:>r:s'' 1 charges at interim site, 
1G,53) ::>exes, 1,851,000 ft3 (52,400 m3) 

Loa:: c::j haul boxes, 64,100 yd3 (49,000 m3), 
500 ;:1]. (800 km) 
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Cost $ 

1,600 

3,719,300 

620,000 

2,498,900 

20,700 

326,300 

53,200 

6,479,800 

6,653,500 



j. 

m. 

Iter.t 

Final disposal charges, 
1,851,000 ft3 (52,400 m3) 

1, 500 samples 

Health physics and radiological 
monitoring, 4 workers 

Stack boxes 

SUBTOTAL 

n. Engineering, 1St 

o. Contingency, 30% 

ROUNDED TOTAL 

Cost S 

37,027,200 

187,500 

470,000 

62,100 

$60,120,100 

9,018.000 

18,036,000 

$87,174,000 

6.3.9 Option El - Deconta~~nation and Restoration with 
Direct Disposal at an Existing Moderately Distant 
Disposal Facility 

This option provides for immediate direct disposal at an 
existing, moderately-distant disposal facility, •hich is assumed 
to be 1,000 mi (1~600 k~) 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 s_oil · "'ould then· be 
loaded from·· this pile onto railcar·s using front-end loaders. 
The contaminated soil would then be transported by rail to an 
existing, moderately-distant disposal facility. This option is 
expected to take a 35-..,orker ere"' 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 comp~red tc truck haulage. 

a. 

b. 

c. 

d. 

The coats associated with this option are. as follows: 

Item 

Survey and m~rk areas 

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

Haul to railroad and dump, 5 mi {~ km) 

Load from du~p pile onto train cars 
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Coat $ 

1,600 

620,000 

616,400 

61,700 



• I 

Item 

e. Train shipment, 1,000 mi (1,600 km) 

f. 1,5CO sa~ples 

g. Health physics and radiological 
monitoring, 4 workers 

h. Disposal charges, 61,700 yd3 (47,200 m3) 

SUBTOTAL 

i. Engineering, 15% 

j. Contingency, 30% 

ROUNDED TOTAL 

Cost $ 

14,160,200 

187,500 

40,000 

13,327,200 

$29,014,600 

4,352,200 

8,704,'\00 

$42,071,000 

6.3.10 Option E2 - Decontamination and Restorc~.!on with 
Direct Disposal at vl Existing Distan~ : 'sposal Facility 

This option has the same elements as 0ption El above 
except that the haul distance to disposal is assumed to be 
2,300 mi (3,700 km) instead of 1,000 mi {1,600 ~~). The extra 
distance adds a few man-days to the· train c:::-ew. 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 

a. Survey and mark areas 

b. Excavate and load contaminated soil, 
in boxes, 61,700 yd3 (47,~00 m3) 

c. Haul to railroad and dump, 5 mi (8 km) 

d. Load from dump pile onto train cars 

e. 1,500 samples 

f. Train shipment, 2,300 mi (3,700 km) 

g. Diapoaal charges, 61,700 yd3 (47,200 m3) 

h. Health physics and radiological 
monitoring, 4 workers 

SUBTOTAL 

i. Engineering, 15\ 
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Cost $ 

1,600 

620,000 

616,400 

61,700 

187,500 

32,568,300 

3,331,800 

45,000 

$37,432,300 

5,614,800 



Iter.a 1 3 76 2 9 Cost $ 

11,229,700 

$54,277,000 

6.3.11 Cost Summary 

The est~~ated total cost of each option is summarized 
as follows: 

A 

B 

Cl 

C2 

C3 

Dl 

D2 

D3 

El 

E2 

No Acti-:-:: 

On-Sit~ ~tabilization 

Deconta=i~ation and Restoration, 
Interi= en-Site Storage, Final Disposal 
at a State or Regional Disposal Facility 

Decontc.::-.~:1ation and Restoration, 
Inter~ On-Site Storage, Final 
Seabee :•isposal under Relaxed Regulatory 
Controls 

Deconta=i:-Jation and Restoration~ 
Interi~ on-Sit~ ~torage, Final Seabed 
Disposal ~nder Strict Regulatory Controls 

Deconta=i~ation and Restoration, 
Interir., Off"-Site Storage, Final 
Disposa: ~t a State or· Regional 
Disposal Facility 

Decont<~:~i~ation and Restoration, 
Interirr. Off-~ite Storage, Final 
Seabed Disposal under Relaxed Regulatory 
Controls .,, 

Deconta~iDation and Restoration, 
Interim Off-Site Storage, Final &eabed 
Diapos<~l ~nder Strict Regulatory Controls 

Deconta~i:1ation and Restoration, 
Direct Cisposal at an £xisting Moderately 
Distant ~isposal Facility 

Deconta:::.i.:-:;stion and Restoration, • 
Direct Di&poaal at an Existing'Diatant 
Disposal Facility 
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TOTAL ESTH1ATE:D 
COST $ 

-0-

2,137,000 

52,341,000 

22,226,000 

73,889,000 

65,776,000 

35,028,000 

87,174,000 

42,071,000 

54,277,000 
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ENVJ"RCNMENTAL IMPACTS OF PROPOSED OPTIO&S 

This section describes the environmen~al impacts expected 
to result from each of the proposed actions. The environmental 
parameters determined from the preliminary activities are 
presented. Each of these parameters is 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) Am~ient Radiation 

f) Air Quality 

g) Water Quality 

h) Soils and Erosion 

i) Nonrenewable Resources 

j) Ecology 

k) 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 resourcea exist at the site. 
The options would therefore produce no impact upon this para­
meter. 

6.4.2 Potential Impacts of Option ~ 

Since no action would be taken, all exiatin') impacts 
described in this section would continue unmitigated inde­
finitely. There also is concern that the contamination would 
epread beyond ita current location, thereby possibly increasing 
environmental impacts. 

Of the parameters listed in Section 6.4, parameters b, c, 
d, 1, j, 'k, and m are not affected in Option A, and therefore 
are not discussed in the following subsections. 
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6. 4. 2. ). xadiological Health ::: .:Ofects, Orti~n A 

Health eff~cts were calculated for exposure to radon 
daughters and t:o external ga~ma radiation of three full-time 
workers and to 10 part-time e~ployees at the Seaway Industrial 
Park. It was conservative:y assumed that the maximum gamma 
exposure rate of 72 IJR/hr ab:;,·.·e background applied continuously 
to all workers. It was alsc assumed conservatively that the 
maximum observed radon flux (c~ surface levels), of 7.7 pCi/m2-s 
could give a radon daug"h:.e~· equivalent working level (at 
breathing zone levels) of 0.06 WL, assuming 25% of equilibrium. 
With these assumptions, the ~otal annual health effect risk to 
workers on site from rador. caughter inhalation is about 2 x 
lo-3, and from qamma expost.:::'e is 1 x lo-4. Given the number 
of conservative a<:sumptions ;r.c.de, these numbers are accurate to 
no more than or.e order of ma;~~tude. 

Without remedial actio::, the contamination at this site 
would continue to emit gaG~c radiation for many millennia. 
Consequently, the associated ;;calth effects of the contamination 
also would persist at this level as long as the contamina~ion 
remains in its presr~t cond~tion and location and the site 
continues to be occupi~d by ~o~kers. These levels of contamina­
tion thus constitute a slight.ly 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 Radiation, Op::.ion A 

As discussed in Chapte~ ~. elevated levels of direct gamma 
radiation and surface beta-9amma contamination are found at 
several locations on Area A, and on Area C and down the slope 
south of Area C. Because of these elevated radiation levels, 
Option A has a slightly nega':.:.ve environmental impact. 

6.4.2.3 Air Quality, Option A 

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. Unde~ Option A, this minimal impact 
will continue. 

•Radon flux levels were sl~ghtly elevated in some locations 
at the Seaway site, particula:·:y in contaminated /\rea c. Aa a 
result, the overall impact of implementing Option A will be 
slightly negative. 

6.4.2.4 Water Quality, Optic~ ; 

All but one water sampl~ =Qlleeted during the site surveys 
showed concentrations of racE ::>r::.Jclides to be within guidelines. 
However, only surface water sc:~plea 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 nave a slightly 
negative impact on water quality. 

·•' '<',;.;'\i)ti~,;' ···· .«! ·,;:;,·•,.,><i<t~'""'G!<'· ··=~"" · ·.:;.· .. ;.';;y,.·,"'· \%t;i.i:1.<i;~.""·t'i.'',.·::· '•Y!''C·'··• .::~.:.~~~-?2~~§:~~-~i&~iri~~]~~~~·;:~~'~ .. ~· - •· 
6.4.2.5 Soils and Erosion, Option A 

By implementing Option A, soils on site would remain 
contaminated. Leaching of contaminants, although not p!':oceed­
ing at .a rare rapid enough to a·ffect important ground water 
supplies, w~ll slowly increase the volume of contaminated 
soil at the site, resulting in a slight negative irr.pact. 

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 iuaterial 
in formerly clean soils should minimize the adverse effects of 
this erosion, he... 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 Option B 

This option involves on-site stabilization and is described 
in detail in Section 6.3.2. Potential 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 alight negative impact to workers during 
transfer of contaminated materials to the stabilization/entomb­
ment location. As an example, if the 20 worker• 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 lo-3. The he~lth effect risk from gamma 
radiation exposure during this time period was calculated to be 
so low as to be meaningless. 
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After completion of the· st!ibilization/e~.tombment opera­
tions, di~eLt gamma radiation E"d radon e~a~atio~ wo~ld be 
reduced to near background levels. This ws~ld result in a 
slight positive impact to the worker populatios. 

6.4.3.2 Remedial Action Accidents, Option B 

The probability of a remedial accide.-:: .:JCcurring while 
implementing this option is based on u.s. cons~~uction industry 
accident statistics. (3) These statistics inc::.cate a rate of 
0.052 accidents/man-yr. Considering an averase =rew size of 20, 
68 days for completion of the work, and 250 • .. :orking days/yr, 
Option B will require 7 man-yr. This calcule~2~ to be 7 man-yr 
x 0.052 accidents/man-yr, or a statistical p:-ojection of 0.4 
accidents. which is a slight adverse impa::·.. No accident­
related disabling injuries· are projected for after implemen­
tation of these options. 

6.4.3.3 Transportation Accidents, Option B 

The Interstate Commerce Commission (ICC) =~gurl'!::; for 1976 
for regulated motor freight carrier traffic{4) show an accident 
frequency of .24 x 10-8/ton-mi (3.59 x lo-8/MT-km). Based 
on this statistic, the probability for sirr.::.:~r incidents in 
transportin~ the contaminated materials and ba·=:::fill is 5.24 x 
lo-8 x 350,500 ton-mi, or 0.02 transportatior: accidents. This 
number represents a negligible probability tha: ~ transportation 
accident would occur, which would be a no adverse impact 
situation. No transportation-related impacts a:-e projected for 
after impl~entation of these options. 

6.4.3.4 Transportation Fatalities, Option B 

The ICC figures for 1976(4) show a fa:ality frequency 
of 5.14 x lo-9 fatalities/ton-mi (3.52 x lo-9 fat.alities/f-1T­
krn). Based on this statistic, the probabi:i~y for similar 
fatalities occurring during transport of t.~~ contaminated 
materials and backfill is 5.14 x lo-9 x 35C,500 ton-mi, or 
0.002 transportation fatalities. This nurr.~er represents a 
negligible probability a transportation fataL. :.y would occur, 
which would be a no-impact situation. No trans?~=-tation-related 
impacts ar~ projected for after implementation o~ these options. 

6.4.3.5 Ambient Radiation, Option B 

Ctabilization "'ould expose decontamir:a :ion workers to 
elevated levels of gamma radiation and tu increased radon 
emanation, both during transfer of the radioac:i·.·e materials to 
the clay-lined storage area and during placemer:~ ~f the clay cap 
over the stored materials. This would be a &:ight negative 
impact. Following stabili~ation completion, rac.:.ution and radon 
emission levels would be reduced to near ba=~~round levels. 
This would be a slight positive impact on envi"~;~ental quality 
for workers at the landfill. 
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6.4.3.~ Air Oual1ty, Option B 

D~r~og excavation and backfilling, total suspended particu­
lates a:1c radon daughter concentratio!'ls are expected to increase 
slight::r above ambient conditions. However, following final 
stabi l i ::a tion of the contaminated material, long-term air 
quality should be slightly improved due to encapsulation of the 
radon s;:,c:rces. 

6.4.3.7 Water Quality, Option B 

Providing an engineered barrier to the movement of ground 
water th.::-ough the contaminated material should prevent future 
contar. . .:.::o:tion :>f local ground water supplies. In addition, 
since g:-::;und water at the Seaway site seeps to the •- ·1rface and 
enters s ..::face water supplies (see Section 5. 7), provision of 
an ades~=te qround water barrier should further reduce the 
potentic..: for- contamination of surface water supplies. Thus, 
the ove.-·c.:l impact of this option should be slightly benefi-:ial 
to wate:- ~uality. 

6.4.3.8 Soils and ~rosion, Option B 

Tho: spread of contaminants by leaching should be reduced 
followi:-,q consolidation and stabilization of the radiologically 
contami~a~ed materials on site. Although soil erosion may 
increase slightly during excavation operations, this increase 
should be insiq~ificant with the implementation of standard 
erosior. ~ontrol practices. In addition, through the use of 
proper stc~ilization measures, erosion and subsequent transport 
of conta:-::i:1ated material to both on- and off-site areas should 
be reduced. However, because these processes are currently 
procee::!i::g at a relatively slow rate, the resultant overall 
impact wo~.:d be only slightly beneficial. 

6.4.3.9 ~onrenewable Resources, Option B 

Stabi.:ization would result in a minor adve~se impact due to-------­
the .use o.:-fuel-and--fi.l-1. Th-eir.ipact on other nonrenewable 
resources ·~·ould be much less. Most o! the work would involve 
earthmov ~:<g, which would consume fuel and fill. The fuel 
and fill consumed would be insignificant compared to the 
total amo~~ts of these resources uaed in the Buffalo metro-
politan are~. This option would require the smallest amount of 
nonrene~a~:e resources of all the proposed options. 

6.4.3.10 E~ology, Option B 

Optlo~ B would have a alight short-term adverse impact upon 
the ecolo·:L of the area. Additional soil would be brought in 
to incre,~:..e the depth of cover mat·erial. This additional 
fill mate:~al would require several years for vegetation to 
stabilize il:1d mature to provide habitat and carrying cz:pacity 
for imml3.:-"ting animal life. After biotic elements of the 

6..:..23 



• 

1 3 ?b 2 9 

ecosystem n~ve becor.~e :!stablished, Option B would not produce 
any detectable ecological impacts at t·he 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 ar.d 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 on~oing operations of the landfill were 
disturbed by the cleanup. Efforts could be made to avoid thi~. 
however. 

Existing transportation patterns, population, and public 
services should not be affected. Overall, public sentiment and 
socioeconomics would experience minor beneficial impacts due to 
implementing on-site stabili7.ation. 

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 Sect ions 6. 3. 3 
through 6.3.5, consider interim on-site storage of the contami­
nated materials before final disposal. Potential impactn of 
these options are described in Subsections 6.4.4.1 through 
6.4.4.13 that follow. 

6.4.4.1 Ra~iological Health Effects, Options Cl - C3 

Radiological health effects on ~rkers during decontamina­
tion operations would be very low. · In quantifying the risk, it 
was assum~d 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 ~R/hr for the 
entir~ time. Under these highly co~servative assumptions, 
the annual risk from radon daughter exposure would be about 
2 x 10-2 health effects/yr and would be about 1 x lo-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 dur ir.:; the on-site storage 
period would reduce the already low ~~alth effect risk, but 
could not completely eliminate this r~sk. For this reason, 
this option is considered to have a slight negative impact 
until the contaminated material is rer..oved from the site for 
final disposal. 

The radiological health impacts during transport were 
judged to be negligiblE:. Gamma expos_:::-es to the public would 
be so small that they could not be calcc:::.ated with any degree of 
accuracy. Exposure to truck drivers ~ould produce a health 
effect risk too low to be meaningful. For these reasons it was 
assumed that cleanup ~~ the waste wo~:d result in a slight 
beneficial impact. 

Eventual disposal at a state or re3~onal disposal facility 
would not result in a significant rac..:.ological 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 h~~e a minimal impact on 
radiological health effects because the :.-astes would be isolated 
and shielded from populations. 

Since all populations would be pr::J-::.ected from radiation, 
either by disposal at a state or re;.:.onal facility or by 
disposal at sea, these options would res'...ll t in a slight bene­
ficial impact. 

6.4.4.2 Remedial Action Accidents, Options Cl - C3 

The remedial action accident sta~istics are based on 
U.S. construction industry data. (3) The construction accident 
potential of this option assumes 69 ~o~kers, 363 days for 
completion, and 250 working days/yr, ~hich amounts to 100 
man-yr. Multiplying this times the a t.ated accident rate 
translates to a statistical projection o[ five acciden~• during 
completion of the C options. This wou:j be a minor adverse 
impact. No rEmedial action accidents a!~er implementation are 
projected for these options. 

6.4.4.3 Transportation Accidents, Options ~1 - C3 

The transportation accident potent..:." :a of thes~ options 
also are ~ailed on the ICC frequency for ;:1otor freight trafflc 
for 1976.(4) The frequency is 5.24 x lo-8 accidents/ton-mi 
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( 3. 59 ,; lo-8 accidents/MT-km). Therefore, for these options, 
5.24 x lo-B accidents/ton-mi x 5.66 x 107 ton-mi, or 3.0 
transportation accidents, would statistically occur. This 
nun~er 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 lo-9 fatalities/ 
ton-rr.i (3 .. 52 x lo-9 fatalities/f-<T-krn). (4) Therefore, for these 
options, 5.14 x lo-9 fatalities/ton-mi x 5.66 x 107 ton-mi, 
or 0. 29 transportation-related fa tali ties, statistically would 
occur. This number represents a low probability that such a 
fatality would occ~r, and consequently a slight adverse impact. 

6.4.4.5 Ambient Radiation, Options Cl - C3 

Complete decontamination of the site to the criteria 
described in Chapter 4 would give an increase in radiatioP 
exposure to a small number of workers during remedial action 
operations. However, .:e work would r asul t 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. 

'i'he on-site interim storage stockpile would result in a 
slightly negative impact at the site until the contaminated 
material was finally moved. At that time there would be a 
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. 

Very 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 req·.tire packaging of the contaminated 
materials. HO'tolever, the radioactive 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 interic· storage operations, total 
suspended particulates and radon daughter concentrations are 
expected to increase slightly above acbient concentrations. 
During storage, impacts to air quality should be negligible. 
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Over the lon9 t~rm, following final disposal of the contaminated 
materials, air quality should be slightly improved over present 
conditions due to the removal of the radon sources. 

6.4.4.7 Water Quality, Options Cl - C3 
IIF 

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 
contamination of important ground water supplies. 

As a result of f.inal disposal, water quality at t7 ~ 
site should be slightly improved. All potential sources of 
contamination will have been removed, thus preventing long-term 
future impacts to water quality. Hence, the overall result of 
implementing any of Options Cl through C3 should be a slight 
benefit to water quality. 

6.4.4.8 Soils and Erosion, L 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 insignificbnt with the 
implementation of standard erosion control practices. Hence, 
implementation of any of Options Cl through C3 should result in 
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, Dl through D3, El, 
and E2, described in foregoing sections. Options Cl through C3, 
however, require an additional handling step. This extra 
handling would consume additional fuel, although the additional 
a~ount would be insignificant compared with th~ total fuel 
consumption in the Buffalo metropolitan area. 

6.4.4.10 Ecology, Options Cl - C3 

Options Cl through C3 would produce only a alight short­
term adverse impact upon the ecology at the site of reme(,ial 
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 Sentiment anc Sjcioeconomics, Options Cl - C3 

Public sentiment in the To::a...,.anda, New York area should be 
favorable to the cleanup of con~3nination on the site, resulting 
in a minor beneficial impact. Favorable local sentL~ent would 
probably be offset somewhat by unfavorable public sentiment 
along transportation routes a:-!:'! ;-;ear disposal sites. It seems 
likely that Option C2, the relaxed seabed disposal option, 
should be the option least well ~eceived by the general public. 

Since the work force waul:": ~e obtained locally, a short­
term beneficial impact would result to the economy of the 
surrounding a~ea. Option C3 w~~:d provide a greater amount of 
money for a loc~l contractor th<:.:: Options Cl or C2 as a '!:"esul t 
of the packaging requirement. Adverse economic impacts could 
result if the ongoing operations of the landfill were disturbed 
by the cleanup operations, and e!:forts could be made to avoid 
this. 

Transportation p?•~erns i~ the area would be adversely 
affected over the short term, es~ecially during final disposal. 
The impacts would be the sa~e for all three suboptions. 
Population and public services s1:o;.;ld not be affected. 

6.4.4.12 Land Use and Land Valu~, Options Cl - C3 

Land use and l~nd value wo~lc be beneficially impacted by 
these options. Following remecidl action, any use restrictions 
because of radiological concE :..ions would be removed. The 
potential for negatively impactins land value of the site due to 
radiological conditions would be :emoved. This would result in 
a minor long-term beneficial impact for Options Cl through 
C3. 

6.4.4.13 Noise, Options Cl - C3 

Options Cl through C3 waul-:'! produce only alight impacts 
during the on-site stockpilin~ :->: th~ contlU!linated material. 
If the stockpiled ~terial is re~cved to a final disposal site 
while the landfill is in oper3~~on, similar diesel-powered 
equipment as in current use woulc ~e used to load and transport 
the material from the site, the L~pact on noise would still be 
elight. 

6.4.5 Potential Impacts of Optio~F Dl - 03 

These options, describe~ i:-1 detail in Sections 6. 3. 6 
through 6.3.8, all specify inte~im off-site storage of the 
contaminated materials before final dj~poaal. Potential impacts 
of these options are describe<! i:: -Subsections 6.4. 5.1 through 
6.4.5.13 that follow. 
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6.4.5.1 Ra~;ological Health Effects, Options Dl - D3 

The rationale for calculating radiological health effects 
for these options would be exactly the same as described 
for Options Cl 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 
so small that they could not be calculated with any degree of 
accuracy. Exposure to tru~k drivers would produce a health 
effect risk too low to be meaningful. For these reasons 
it was assumed that cleanup of the wa~te 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 auring disposal operations, but a slight beneficial 
impact at the Sea~cy site after disposal. 

6.4.5.2 Re~edial Action Accidents, Options Dl - D3 

The reoedial 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 Accid.ents, Options Dl - · D3 

The mileage used in the ton-mile computation iG 650 mi 
(l,lOO km), which is the coobined distance to the interio 
storage si~e and the state or regional disposal facility. 
The transportation accident potential;,._ of, these; options also 
is based on the ICC frequency for"motor.freight traffic for 
1976. ( 4) The frequency is 5 • 24 X 1 o-8 accidents/ ton-r;,i ( 3 • 59 
x lo-8 accidents/MT-km). Therefore~ tor these options, 5.24 x 
10-8 accidents/ton-r;,i x 4.20 x 10 1 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 - 03 

The transportation fatality potential for these options is 
baaed on the ICC frequency for 1976 of 5.14 x lo-9 fatalities/ 
ton-mi (3.52 x lo-9" fatalities/MT-km).(4) Therefore, for 
these options, 5.14 x lo-9 fatalitiea/ton-mi x 42,000,000 ton­
mi, or a statistical projection· o·f 0.38 fatalities, would 
occur. This number represents a alight adverse impact for these 
options. 
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6.4.5.5 ~~=i~nt Radiation, Options 01 - 03 

Complete decontamination of the s.i~e to the criteria 
described in Chapter 4 would have a increase in radiation 
exposure to a small number of workers dt.:::-ing remedial action 
operations. However, the decontaminat~~~ of the site would 
result in a decrease in radiation expos·-:::-,o: to near-background 
levels for site workers and for nearby po~~lations. This would 
be a slight benefit. 

There would be a negative impact at ~he off-site interim 
storage facility due to increased racic~ion levels at that 
location unti 1 final disposal is cornple'::.~.::. Radiation levels 
along the transfer route to the interim s';:.~rage fa. ility would 
increase only by a very small amount durir.s ';:_ransfer. Radiation 
exposure to the ~~uck driver would inc~ease only slightly, 
resulting in a slight negative impact. 

The contaminated soils and materials delivered to the state 
or regional dispr.,J.l facility would tec:-.::ically result in a 
negative impact a~ that facility. Howe~2~, such a facility 
would be designed to accept the contaminan'::.~ and to mitigate the 
impacts. 

Very low concentrations of radioactive ~aterials are found 
naturally in seawater. Seabed disposal u~ce::- relaxed regulatory 
controls (Option 02) probably would result ~ventually in local­
ized increases in concentrations of radioa~~ive contaminants in 
the ocean. The increase in radiation leve:s after dispersion by 
ocean currents would be insignificant. The same impacts would 
occur with strict regulatory controls (Op':.i.-;::a 03), which would 
require packaging of the contaminated rnate::-~als. However, the 
radioactive materials would escape from t~£ plywood containers 
at a slow rate and thus would have a milde::- ~otal adverse impact 
than Option 02. 

6.4.5.6 Air Quality, Options Ol - 03 

Impacts to air quality under Options Dl through 03 will be 
the same as those diacu•aed for Options Cl through C3. A 
short-term negative impact will reaul t du:-.:.ng cleanup opera­
tiona. The long-term impact following d~contamination and 
disposal, however, will be alightly beneficic:. 

6.4.5.7 Water Quality, Options 01 - 03 

Impacts to water quality will be simile=- '::.o those discussed 
for Options Cl through C3. Under Options :::Jl through 03, all 
potential sources of con tam in~ tion . will be removed. Th ~ 
overall impact on water quality of impleme~~:~g these options is 
expected to be slightly beneficial. 
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6.4.5.8 Soils and Erosion, Options Dl - D3 

Impacts to soils and erosion will be similar to those 
discussed for Options Cl 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 slightly beneficial impact on soils and 
erosion. 

6.4.5.9 Nonrenewable Resources, Options Dl - D3 

These options ~ould require the same material-handling 
volumes and remedial actions as Options Cl through C3 as 
described in Section 6.4.4.9. However, Options Dl - D3 specify 
650 mi (about 1,053 Jan) of ha~ld,istanc;:e_.,.compared with 5~\J~~i 
(BOO Jan) with~ Optif')r.s Cl throug~C3.~Consequently, more fuel 
would be used in v~tions Dl through 03, although the amount 
would be insignificant compared with the total fuel consumption 
in the Buffalo metropolitan area. 

6.4.5.10 Ecology, Options 01 - 03 

The ecological impacts of Options Dl through 03 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 Socioeconomics, Options 01 - 03 

Impacts of this option would be similar to those described 
for Options Cl through C3 in Section 6.4.4.11. However, public 
opir.ion may not favor the establishment of an off-site storage 
facility included in Option 01. For this reason, this option 
would be only slightly beneficial. ilenefits to the local 
economy would be som~hat greater due to the additional haulage 
to the interim storage location. 

6.4.5.12 Land Use and Land Value, Options 01 - 03 

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

6.4.5.13 Noise, Options Dl - 03 

Interim off-site atoragfl 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 Pot~ntial Ir.tpacts of Options El anc! E2 

These options are described ir. detail in Sections (). 3. 9 
and 6.3.10. Option El involves an effort to decontaminate and 
restore the site and to dispose of the contalilinated 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 followins 
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 t .- 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 ama11 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 E1 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) The construc­
tion accident potential for both of these options is calculateo 
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 uaed in the ton-mi computation for Option I:l 
is 1,000 mi (1,600 km), which is the assumed dist~nce to an 
existing moderately distant disposal facility. According to 
th~ Department of '.l'ranaportation (DOT), the railroad accide:1t 
frequency for 19So(5) waa 1.07 x lo-9 accidenta/ton-mi (7.32 
x 10-9 accidenta/MT-km). The transportation accident potential 
of Option I:l would be 1.07 x lo-8 accidenta/ton-mi x 108,900,000 
ton-mi, resulting in a statistical projection of 1.2 accidents­
This nuMber represents a alight adverse impact.. 

The mileage used in the ton-mi14s computation for Option E2 
is 2,300 mi (3,680 km), which is the assumed distance t.o ar. 
existing distant disposal facility. According to the DOT, rail­
road accident frequency for 19BO(S) vas 1.07 x 10-B accidents/ 
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ton-mi (7.32 x lc-9 a=c~de~~s/MT-~m). The tr~nsportat~on acci­
cent pot~ntial of Op~io~ E2 would be 1.07 x 10-8 accidents/ 
ton-mi x 250,500,000 ton-:;1i, resulting in a statistical projec­
tion of 2.7 accidents. ~is number represents a minor adverse 
impact. 

6.4.6.4 Transportation Fa~~•ities, Options El and E2 

The transportatioD fatalities potential for Option 
El is also based on the :sao DOT railroad fatality rate of 
9.92 x 10-10 fatalities/tor:-mi (6.8 x lo-10 fatalities/MT-Jon). 
Therefore, for this opticr.. 9.92 x lo-10 fatalities/ton-mi x 
108,900,000 ton-mi. or a s~atistical projection of 0.12 fatali­
ties, would occur. This nu1:1ber represents no adverse impact. 

The transportation fatalities potential for this Op ... ion 
E2 is also based on the ~980 DOT railroad fatali~y rate of 
9.92 x lo-10 fatalities/tor1-mi (6.8 x lo-10 fatalities/MT-km). 
Therefore, for this OFtio;1, 9.92 x lo-10 fatalities/ton-mi x 
250,500,000 ton-mi, or a s~atistical projection of 0.25 fatali­
ties, would occur. This number represents a slight adverse 
impact. 

6.4.6.5 Ambient Radiation. Ootions El and E2 

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

6.4.6.6 ~ir Quality, Options ~1 and E2 

Impacts to air quality under Options El and E2 will be 
the same as those discusse~ for Options Cl through C3. A 
short-term negative impact will result from cleanup operations. 
The long-term impact follO'-iing decontamination and disposal, 
however, will be sli9htly be~eficial. 

6.4.6.7 Water Quality, Optio~s El and E2 

Impacts to water quality Yill be aimilar to those discussed 
for Options Cl through C3. Under Options El and E2, a 11 
potential sources of con~a,~~ination will be removed. The 
overall impact on water quali:_y of ~plementing these options is 
•xpected to be slightly bene~i~ial. 
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Impacts ~o ~oils and erosion will be similar to those 
discussed for Options Cl 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 will minimize this increase. Over the long 
term, removal of th~ radiologically contaminated materials 
should result in a slightly beneficial impact on soils and 
erosion. 

6.4.6.9 Nonrenewable Resources, Options El and E2 

These options would involve basically the satt~e mat·~=ial­
handling volumes and remenial 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) hau~ 
distance for Options Cl through C3. Consequently, more fuel 
would be used in Optic El and E2, although the additional 
amount would be insignificant compared with the total fuel 
consumption in the Buffalo metropolitan area. These options 
would require more fuel than the other options. 

6.4.6.10 Ecoloqy, Options El 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 El and E2 have the 
slight benefit of not impacting the ecology at the interim 
storage site. 

6.4.6.11 Public Sentiment and Socioeconomics, Options El and E2 

Impacts of this option would be similar to those described 
for Options Cl 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 great~r under Option E2 
than under Option El due to the greater haul distances. How­
ever, the public in general would probably favor the shorter 
haul distances mostly be~auae of fewer expected transportation 
accidents. 

6.4.6.12 Land Use and Land Value, Options El and E2 

These impacts would be the same aa thoao described for 
Options C and D in foregoing sections. 

6.4.6.13 Noise, Options El and ~2 

This. option would produce only alight adverse impacts 
during excavation. Since this action would require the sa.ne 
types of diesel-powered equipment currently in use at tt.e 
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lancJfil::., only slight and insignificant ::-:oise impacts are 
expected. 

6.4.7 Mitiqating Measures 

The environmental impacts associated w-.: ~h each of the 13 
environmental issues have been presente~ in Sections 6.4.2 
through 6.4.6. This section discusses me:1s:.::res that could be 
taken to mitigate adverse impats createc d~;ring the remedial 
actions. 

6.4.7.1 Radiological Health Effects 

A radiation moni taring program she ..::a be designed to 
measure ranon ann gamma exposure to workers :~ the contaminated 
area. Previous gamma radiation surveys ~ave determined the 
gamma levels both on and off the contamina:."'d area a •. d can be 
used to provide bas~line data. Each wor'k-c::· would be issued a 
radiation exposure badge to ensure that indi·-·idual exposures do 
not exceed the limits prescribed for workers. At the conclusion 
of the operations, surveys of the contaminc~ed area for al?~a, 
beta, and gamma radi.,.tion should be perfo.:-;:-,-::od to confirm that 
the operation objec-.... .J.ves have been achiev~c. Eioassay moni­
toring should also be provided. 

Industrial health and safety protect:.cn procedures have 
been developed for workers performing de=ontamination acti­
vities. These activities include various types of monitoring, 
surveillance, and supervision to ensure t~at exposures are 
maintained at acceptable levels. The decon~~~ination contractor 
may be required to establish and comply with an approved 
radiological health program. 

6.4.7.2 Remedial Action Accidenta, Transpor~~tion Accidents, 
and Transportation Fatalities 

The mitigating measures to control re:nedial action acci­
dents would rely primarily on a well desis;:-:ed safety program 
that includes proper training of workers and supervisory 
insistence on safe work practices. Correct protective clothing 
and proper equipment operations an<l mc:air.tenance would help 
minimize accident potential. Earthmoving occident potQntial 
could be minimized by correct procedures anc constant surveil­
lance by a field engineer able to detect problema before an 
accident occurred. Problems could be miti9e:.ed through correct 
construction procedures, adequate super·cinion, and strict 
adherence to Federal, state, and local •~fcty requirements. 
Approved eye protectio:l would be required .,.:_ th adequate super­
vision to ensure adherence to all safety r~u.:rements. 

Mitigation of transportation. a-ccide;::.s and fatalities 
would be accomplished through development o: a comprehensive 
transportation plan that included safety regc:lations, training 
requirements, accident investigation, and a~equate supervision. 
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To reduce imoacts, transportation routes would be 5pecified 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. Decontaminati_on 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 quality baseline. The 
monitoring program should include sampling for radon, radio­
logical particu~ ... ':.es, 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 \o.·orking 
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 inhalation of both radioactive 
particulates and dust. 

6.4.7.5 Water Quality 

Many of the mitigating measures applied to minimize 
e::-osion, 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. Suriace water samples for ra~iological analysis 
snould be periodically collected from drainages leaving the 
aite. Ground water samples ahould be collected from exiating 
on-aite monitoring wells. 

6.4.7.6 Soils and Erosion 

Standar~ conatruction practices should be used to isolate 
work areas and limit the total area of active disturbance. 
Sedimentation control meaaures (i.e., mulching, straw bale 
dikes, diversion ditches, and sedimentation basins) should be 
used to minimize erosion of contaminate~ soils to both on­
ar.d off-site areas. Periodic maintenance of erosion control 
structures wi 11 be required to ensure proper functioning. 
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Nonrenewable resources that would be used are primarily 
fi~l and fuel. Impacts on 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 coula be-selected to minimize travel 
distances. Proper gear-shifting and reasonable acceleration are 
also mitigating r.oeasures 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 t. 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 Se«timent and Socioeconomics 

A public relations program to inform the public and any 
special interest groups about the chosen remedial action and 
its impact·s 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. Noise levels 
are additive: conaequently, reducing the number- of loud equip­
ment units would reduce noise levelo~ ·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 b~ possible to locat~ lc~d e~uipment 
(i.e., compressors) at a distance to reduce noise. Super­
visory personnel should be well verse-i on OSHA req·_: :rements and 
instructed to enforce them. 

6.5 NONENVIRONNENTAL IMPACTS OF PROPOSED OPTIONS 

In this section, the impacts on nonenvironr..c:::-::.al factors 
from imple~entation of the proposed options are described. 
These factors are cost, future liability, anc ~ulfillment 
of FUSRAP objectives. 

6.5.1 Cost 

There are no cc;;:;ts attributable to Option ;.. since no 
remedial actions are implemented; consequently. no adv,•se 
impact results. Option B would be the least exp,c;:· o:ive due to 
l0\11 transportation costs and no disposal fees. Options Cl, C2, 
02, El, and E2 represent a range of approxir.:ately $22,000,000 to 
$54,000,000, representing minor to moderately adv=~se i~pacts. 
Costs of Options Dl, C3, and D3, ranging from 3p?roximately 
$65,000,000 to $87,000,G0( were considere:l as seve:-e impacts. 

6.5.2 Future ~iability 

A I:linor adverse impact on future liability would result 
if Option A, the no action option, were implemen ~e;:. Cn-si te 
stabilization, Option f:s, would result in a modera:.ely adverse 
impact on liability b~cause following purchase 8= the site, 
the U.S. Government would be responsible for all hazards -
radioactive and chemical - that are associated with the land­
fill. All decontamination and restoration options with interim 
storage, Cl through C3 and Dl through D3, would cause a slightly 
adverse impact on liability due to the inter:~ storage. 
Direct disposal options El and E2 would be slig1H.ly beneficial 
due to immediate removal of any hazard from the site. 

6.5.3 Fulfillment of FUSRAP Objectives 

The FUSRAP objectives would not be fulfillec with Option 
A because the contar:lination would not be stabilized. The 
stabilization option, B, would not meet the requi:-ement for 
unrestricted use and therefore is rated as mode~a:.ely bene­
ficial. All of the decontamination and restor~:ion options 
(Cl through C3, Dl through 03, El, and. E2) mee•_ :.he FUSRAP 
objectives and are considered as significantly bon~!icial. 
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TABLE 6-1 

SELECTZD UNIT COSTS FOR SEAWAY RLMf:DIAL ACTIONS 

Item 

Excavate and load contamination 

Security fence 

Paving, asphaltic concrete 

Clay 

Sample analysis 

Disposal cha~ges, existing 
moderately dista~t facility 

Disposal charges, interim 
storage 

Disposal charges, existing 
distant facility 

Disposal charges, future state 
or regional facility 

Disposal charges, relaxed 
seabed 

Disposal charges, strict 
seabed 

Truck shipment/500 mi (800·km) 

Unit 

yd3 (0.76 m3) 

ft (0.3 m) 

yd2 (0.84 m2) 

yd3 (0.76 m3) 

each 

ft3 (0.03 m3) 

ft3 (0.03 m3) 

ft3 (0.03 m3) 

cwt (45 kg) 

Rail haulage/1,000 mi (1,600 km) cwt (45 kg) 

Grade, compact, anchor, and 
place EPDM plastic aheet cover yd2 (0.84 m2) 

Plywood boxes, 4 x 7 x 4 ft 
( 1 x 2 x 1 m) each 

Inventory, number, and mark boxea each 
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Cost ($) 

10.00 

15.00 

14.50 

12.00 

125.00 

8.00 

3.50 

2.00 

15.00 

3.00 

20.00 

5.00 

8.50 

3.50 

225.00 

1.25 
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TABLE 6-2 

ESTll-lATED REQUIRED WORKING DAYS AND CRE\l SIZES 

Nill1EER OF AVERAGE 
OPTION WORKING DAYS CREtl SIZI: 

A -o- -o-
B 88 20 

c.:;. 363 69 

C2 363 69 

C3 393 69 

Dl 440 69 

D2 440 69 

D3 470 69 

El 40 35 

E2 45 35 
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TABLE 6-3 

COST ESTIMATES (IN HUNDRED THOUSANDS OF DOLLARS - 1981) 

Remedial Action Item 

Survey and Hark Areas 

Base Clay, in Place 

Excavate and Load 
Contaminated Soil 

Haul Contaminated 
Soil, Final 

Place and Compact 
Cont~minnted Soil 

Cap C!ay, in Place 

Security Fence 

Samples 

Monitor and Sampling Fund 

Health Physics and 
Radiological Monitoring 

Install EPDH Sheet 

Disposal Charges, Interim 

Rem~dial Action Option 

B Cl C2 

0.02 0.0:"! 0.02 

1.89 1.15 1.15 

6.20 6.20 6.20 

0.62 86.B5 86.85 

0.62 0.62 

2.14 

0.25 0.25 

1.88 1.88 

0.25 0.25 

0.88 3.63 

0.53 

0.62 

0.25 

1.88 

0.25 

3.63 

0.53 

C3 

0.02 

.1 37 

6.20 

0.27 

1.88 

0.25 

3.93 

0.53 

01 D2 03 

0.02 0.02 0.02 

6.20 6.20 6.20 

88.36 88.36 

0.62 0.62 

1.88 1.88 1.88 

4.40 4.40 4.70 

0.53 0.53 0.53 

58.31 58.31 64.80 

El E2 

0.02 0.02 

6.20 6.20 

1.88 l.B8 

VJ 
0.40 0.45 -J 

o­
N 
..0 



• 
TABLE 6-3 (Cont) 

Remedial Action Option 
·~ ··-· ·-- ---·- -· ·--·--- ·-·---··----

Remedial -'ction Item A(a) B Cl CL C3 l.ll 02 D3 El E2 

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 

Stac'k Boxes 0.62 0.62 

Asphalt Concrete 3.26 3.26 3.26 
~ 

\....! 
0\ ~ I Haul Contaminated Soil, Interim 24.99 24.99 24.99 0" ~ 
1\J 1'\) 

Inv~ntory, Number, and Hark Boxes o. 21 0.21 ...0 

Haul• to Railroad and Dump 6.16 6.16 

Load Train Cars 0.62 0.62 

Train Bh!Pf'lent 141.60 315.68 

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 21.37 523.41 222.26 738.89 657.76 350.28 871.74 420.71 542.77 

(a) No action 
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EVALUATIO~ OF PROPOSEv O?TIONS 

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-l was 
designed tc evaJ_:Jate proposed options for the Seaw.ay Industrial 
Park site and is uniquely applicable to this site. The-efore, no 
comparison should be made between this matrix and thc.t of any 
other site. 

7.1.1 Weighting Values 

Weighting val~-• have been assigned to each parameter. 
The weightin9 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 transportation fa tali ties 
were assigned z. 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 socioeconomics, and future 
liability were each assi9ned 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 ace ident s, 
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 quality, 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 vaJ,ue of 2, as 
vas land use and land value 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 nonr~newablc resources were each 
~ssigned a weis-hting value of 1. 

7.1.2 Parameter Ratings 

A rating specific to each optior. ~as assigned to each 
of the parameters. This parameter rating was derived as 
follows: A parameter that was not imp~~ted by a particular 
option was assigned a rating of zero. Be~:efits were designated 
by a positive sign (+) and adverse impac~.3 were designated by a 
negative sign(-). The degree of the ~enefit 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) Slight Benefit 

(0) No !m~ ::t 

(-1) Slight Adverse Impact 

(-2) Minor Adverse Impact 

(-3) Moderate Adverse Impact 

(-4) Significant Adverse Impact 

7.1.2.1 Radiological Health Effects 

A comparison of radiological heal tJ-:. 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 
lo-3 health effects/yr. This slight adve~se impact was given 
a rating of -1. Health effects of clea:-.c:j:> operations for all 
other options were so low as to be negl isible. Cleanup would 
eliminate the radiological health eff~ct s and there foro would 
have a alight positive impact, or a rating of +1. 

7.1.2.2 Remedial Action Accident 

Incidents of poFsible accidents from remedial Zlction 
construction work were calculated in s~ction 6. 4. These 
potentials for all active options were convidered aa alight or 
minor. Option• B, El, and E2 were each a~signed a rating of -1, 
an~ Options Cl, C2, C3, Dl, 02, and D3 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 ratiflgs 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. Options Cl, C2, C3, Dl, D2, D3, and E2 were assigned a 
rating of -2. Option El 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 rating~ were assigned to the transportation fatalities 
parameter in Options A, B, and El becau-se the analyt..: s showed 
impacts were negligible in these cases. The remaining options 
were assigned a -1 rating because there were only 0.11 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 levels. 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 tha~ existed prior to eite 
contamination by radioactive materials. Therefore, ovel' the 
long term, the impact of remedial action meAsures would be 
slightly beneficial. Consequently, 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 
p-:-obably would continue und2r Option .A; resulting in a slightly 
adverse impact. Water quality under Option A therefore was 
a~aigned a rating of -1. Implementation of the remoining 
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options would ret>ult in the removal of all potential for off­
site contaminatio"l. Removing thie pot.~nt!al for contaminatior 
may result. in a sl i9htly beneficial impact on water .qua 1 i t:y . 
Therefore, for all options eYept Option A il rating of +1 was 
assigned. 

7.1.2.8 Soils and Erosion 

The volume of contaminated soil is increasing at a veri 
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 o~ 
soils and ero~ion was assigned a +1 rating for all options 
except Option A. 

7.1.2.9 Nonrenewable Resources 

Option. A would 
create no impacts. 
Option A. 

consume no resources and therefore woulc 
A zero rating therefore was assigned to 

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 - CJ 
would have similar minor adverse haul distances, and were 
assigned a rating of -2. Options 01, 02 and 03 would ~ave 
longer haul dis~ances, 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 El 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 ~i 
(3,700 km) 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 woul::"! 
produce negligible impacts. There would be slight adverse 
ecological impacts in th~ short term with the remaining options. 
These options, therefore, were assigned a rating of -1. 

7.1.2.11 Public Sentiment and Socioeconomic• 

Since the site likely would remain restricted as a resul~ 
of nonradiological health hazards associated with the sani ta ::-::,.· 
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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rad.iologica~ materials at the site. Option~ B, ~1, 01, 01, and 
E2 were give;: FOsitive ratings. Opticm Dl was assigned n rating 
of +1 since p:~::>lic opinion couJ d be opposed to the establishment 
of a new int~ri~ stora9e facility, especially near a chosen 
.;torage location. Options B and Cl were assigned a slightly 
higher ratin9 of +2, since off-site interim storage would not be 
involved. Option E2 was assigned a higher rating ( +3) than B 
and Cl becaus~ it would not require the establishment of a state 
or regional cisposal facility, which would probably be viewed 
negatively by the public. Option El, involving immediate 
cleanup of a:: contamination on the site, would not require the 
establishmer.t of a state or regional disposal facility, nor 
would it requi~e transportation of contaminated soils as far as 
in Option E2- Option El, therefore, was rated +4. 

Options 22, C3, 02, and 03 proba:bly would 'be viewed 
negatively judging by past public sentiment. Also, seabed 
disposal wou:= have international political ramifications. For 
these reascr'.s, these options were assigned negative ratings. 
Options C2 ar.c 02 were assigned a -4. Options C3 and 03 were 
assigned -3 ra~ing since seabed disposal under strict regulatory 
controls pro~cbly ·~uld be viewed somewhat more positively. 

In arri~i~g at the matrix ratings it was felt that varia­
bility in be~e=its to the local economy would be far outwei9hed 
by the effec:.s of public sentiment, and that long-term impacts 
would outwei;":-1 the short-term impact on the socioeconomic 
climate. 

7.1.2.12 La~c 0se 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 cssigned a minor adverse impact rating of -2. 
Under Option B, the contamination would be consolidated, 
resulting in smaller areas of the site being affected; there­
fore, this option was assigned a alight adverse impact rating of 
-1. Al thoug'-: there might be some short-term lldverse impacts 
during the re;:-:edial actions, all optior:s would result finally 
in complete release of the site for any future use and the 
elimination of the potential of adverse effects on land value. 
For this reaso~ the remaining options were viewed as resulting 
in a minor beneficial impact and were each assigned a rating of 
+2. 

7.1.2.13 Noi«e 

Since the~e is no noise impact created by the contami­
nation, Option A was rated zero. While there woul~ be no 
adverse imp~~~ ut the close of Op«~ations, there would be some 
short-term a~-~e~se impacts durin9 operations. This could lead 
to the long-:_,::::-. impairment of someone' s hellring. With proper 
mitigation of ~oise it was felt that there vould be no more than 
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a slight potential adverst! impact, E.nd a rating of -1 was 
Azsign~d all o~tions 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, 02, El, and E2 were 
rated -3 because they were. in the middle of the cost range. 
Options 01, 03, :1nd 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 being stabiliz ~r'!. Option B was rated -3 because the 
Federal Government Wv~ld have to assume liability for any toxic 
substances (chemical or radiological) migrating from the 
site. The decontamination and restoration options utilizing 
interim storaqe (Cl, C2, C3, 01, 02 and 03) could entail 
liability for the interim time period, and therefore were rated 
-1. The direct disposal Options El 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 restoration options (Cl, C2, C3, 01, 02, 03, El, and 
E2) would meet FUSRAP objectives and were assigned a +4 rating. 

7.1.3 Weighted 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 Weiqhted Points 

The weighted points total and the environmental weighted 
pointa 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. 
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:E ~~~ ~ !'J '""--"iili.Zi ~ ·1!/llo I~ = ~ 

E;,viror . .,"'ntal 
Weighted Weis;.-:ed 

DEtions Points DEtions Poicc:.s 

El +60 El +30 

E2 +39 B +18 

B +28 E2 +9 

Cl +22 Cl +2 

Dl +11 Dl -4 

C2 -3 C3 -23 

C3 -8 D3 -24 

D2 -9 A -25 

D3 -9 C2 -28 

A -35 D2 -29 

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 weigh~ed 
points total of -50 should not be assumed to have nega~ive 
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 nonenviron,Te:::.al 
parameters were either adversely affected or benefited a:: ~he 
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 uaed in a rel~tive 
comparison between the ten proposed options. 

7.2.1 Recommended 0Etion 

A case could be made for selection of Option B, base:: on 
considerations in addition to parameters evaluated in the 
matrix. For example, the atabili~ation plan proposed in Op-:ion 
B incorporates engineering specifications lldequate to er:sure 
atabili~lltion of high specific activity uranium tail.!.:1gs. 
HO\o/ever, since the residues measured at the Seaway Indus-:· i.al 
Park site are characterized by low specific activity, the 
engineering plana for the stabilization option may be ove::-ly 
conservative. Despite the adequacy of stabilization the pu~:ic 
probably would continue to viev Option B more negatively :.han 
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Option E1, which proposes direct dispoo;al at an existing 
n.oderate:.l distant. :i.ac.ility. Also, Op-:.io:l ll WO.Jld reEult 
in great~~ reDtri=tions on land use than Option El, because 
structures could not be built un the stabilized residues. 
However, s~ructure~ most likely would be restricted from being 
built on ~:-;e site since it is a sanitary landfill. Therefore, 
restricti,::-.l.s on the use of site land are not as severely 
impactec .i;; the stabilization Option B as the fulfillment of 
future FvS~\P objectives parameter rating indicates. 

All pc~ameters considered, the recommended option is Option 
El, Decc:~:.amination and Restoration with Direct Disposal 
at an Exis~ing Moderately Dist~nt Facility. 

7.2.2 Environ~entally Preferred Option 

Base:: on the overall evaluation of the 13 enviro._nental 
parameters shown in the matrix in Figure 7-1, Option El is the 
environr:1e:-:':.ally preferred option. As explained in Subsection 
7.2.1, this option also is the recommended option. The greatest 
advantages of Option El over the options (considering on!:,· 
environrne~:':.al parameters) are the lesser adverse public senti­
ment ana t:•e fewer la .. .J use restrictions offered by Option 
El. 
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SEAWA~ INDUSTRIAL PA?~ SITE 

GLOSSARY 

'• 1 
j 



Auureviations/Terms 

AEC 

alpha particle (a) 

aquiclude 

aquifer 

ASEV 

ASNE 

background radiation 

BAOS 

beta particle (8) 

1 - 7 b ~ " 
SEAWAY INuUSTRll.L PAP~" SI'i'E y . C. '1 

GLOSSARY 

Definitions 

Atomic Energy Commission 

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

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

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

Assistant Secretary for Environ­
ment 

Assistant Secretary for Nuclear 
Energy 

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

Buroau of Air Quality Sur­
veillance 

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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CEQ 

CFR 

Ci 

C-T ore 

cwt 

daughter product 

dBA 

DOE 

DOT 

dpm 

EGR 

EPA 

SEA\1AY U.lDUSTRIAL PARK SITE 
"~' 

GLOSSARY (Cont.) 

cause skin .burns an:! 
emitters are harmful .:!.f 
enter the body. 

beta 
they 

Council on Environmenta~ Quality 

Code of Federal Regula ti.:ms 

Curie {the unit of radi_._::tivity 
of any nuclide, de:.:!.r1ed as 
precisely equal to 3.7 x 1010 
disintegrations/second) 

Columbian {niobium) 
ore 

tantalum 

Hundred weight: 100 pou:-~ds, or 
45.36 kilograms 

The nuclide remaining after a 
radioactive atom (pa~~nt) has 
undergone radiaoctive decay. A 
daughter atom also may be 
radioactive, producing further 
daughter products. 

Sound pressure level weighting 
in a given frequency ~ange: a 
measure of hearing damage 
potential, annoyance, and other 
factors associated wi~h noise 
exposure. 

Department of Energy 

Department of Transpo"t~~ion 

Diaintegratione per mi::~te 

External gamma radiation 
(gar:una radiation emit tee fror.~ a 
aource{a) external to the body, 
a a opposed to inter .,a 1 gamma 
radiation emit ted fror. ingested 
or inhaled sources) 

Environmental Protect io:-. Agency 
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EPDI-1 

ERD~. 

expo s ' .. :- c: 

FACE 

FB&DC 

FUSRA? 

gamma r:c.y (y) 

ground "ilter 

ha 

SEAllA Y INDUSTRIAL PAR~ ~ITE 

GLOSSARY (Cent) 1 3 7b 2 9 

Ethylene Propoylene Dienemono­
mer: a heavy gauge synthetic 
liner used in resevoirs. 

Energy Research and Development 
Administration 

Magnitude of radiation to 
which a person is subjected. It 
is defined and meas\·o:ed by 
electrical charge produced per 
unit mass of air. 

Federally Assisted Code Enforce­
ment 

Ford, Bacon & Davis Utah Inc. 

Formerly Utilized MED/AEC Sites 
P.er.tedial Action Program 

Natural gamma ray activity 
everywhere present, originating 
from two sources: ( 1) cosmic 
radiation, bombarding the 
earth • s atmosphere continually, 
and (2) terrestrial radiation. 
Uhole body absorbed dose 
equivalent in the u.s. due to 
natural gamma background 
ranges from about 60 to about 
125 rMem/yr. 

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

Subaurface water in the zone of 
full saturation which supplies 
well• and apringa 

Hecure: 10, 000 square meters. 
A hectare is equal to 2.471 
acres. 
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half-life 

health effect 

ICC 

kg 

km 

1 

LANL 

m 

~R/hr 

mR/hr 

MED 

SEAWAY INDUSTRIAL PARK SIT~~ 

GLOSSARY ( C'Jnt) ~ 3 7b 2 9 

The period of time required for 
one half of the original amount 
of a radioisotope to decay into 
a daughter product. 

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 ( ~o3 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 equa 1 to 3 9. 3 7 
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 
~R/hr) 

per hour c lo-6 

Milliroentgen 
~R/hr) 

per hour c 1 o-3 

Manhattan Engineering District 
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mg 

mi 

MPC 

MSD _, 
. ;:.:~;:;-

NT 

National Interim Primary 
Drinking \~ter Regulations 

NEPA 

NRC 

nuclide 

ORNL 

ORO 

pCi/1 

R 

Milligram (lo-3 grams), wh~ch 
is equal to 0.0154 grains 

Mile, which is equal to 1.6 
kilometers 

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

:Metropolitan 
District 

St. Louis Sewer 

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

Title No. 40 of the Code of 
Federal Regulations, 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 
elements: nuclides comprise all 
the iuotopic forms of all 
the elements. Nuclides are 
distinguished by their atomic 
n~~ber, atomic mass, and energy 
a tate. 

Oak Ridge National Laboratory 

Oak Ridge Operations 

Picocurie per liter (lo-12 Ci/1) 

Roentg•n (a 
to ioni::ing 

G-5 

unit of exposure 
radiation. It. 



rad 

rC~dioactivity 

SEAWAY INDUSTRIAL PAJ·.;( SI·rE 

GLOSSA;n> (Con t) 1 3 76 2 9 

is that amount of gamma or 
X-rays required to produce 
ions carrying 1 electrostatic 
unit of electrical charge, 
either positive or negative, 
in 1 cm3 of dry air under 
standard conditions numerically 
equal to 2. 58 x 1 o-4 coulombs I 
'kg) 

The basic unit of absorbed dose 
of ionizing radiation. A dose 
of one rad means the absorption 
of 100 ergs of radiation ener3y 
per gram of absorbing material. 

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 members are 
called daughters, and the final 
stable member ia called the end 
product. 

radium 

radon 

A radioactive element chemically 
&ioilar to barium, formed as a 
daughter product of uranium 
(23~u). The moat common isotope 
of radium. 226Ra, has a half­
life of 1,600 yr. Radium is 
present in all uranium-beariny 
ores. Trace quantities of both 
uraniUD and radium are found in 
all areas, contributing to the 
gamma background • 

.i\ radioactive, claemically inert 
gaa; having a half-life of 
3.8 days (222Rn): forn.ed es a 
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radon background 

radon daughter 

Rl\PO 

RDC 

rem 

SMSA 

SPC 

llL 

SEMIA Y U!CUSTRIAL PhR!< SI'!'E 

GLOSSAPY (Cont) 
137629 

daughter product 
(226Ra) 

of radiur.: 

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

One of several short-lived 
radioactive 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/1: also 
measured in terms of working 
level (wL)) 

Roentgen equivalent man. T1te 
unit of dose for any ionizing 
radiation which produces the 
same biological effect as a unit 
of absorbed . dose of ordinary 
X-rays, numeiically 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 abort-lived radon 
daughters in 1 liter of air that 
vill reault in the ultimate 
emiaaion of 1.3 x 1cS MeV of 
poti!ntial alpha enersy based on 
170 hr of exposure per man. 
This level is equivalent to the 
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energy produced in the decay of 
the daughter products that arc 
present under equilibrium 
conditions in a liter of air 
containing 100 pCi of 222Rn. 
It does not include decay of 
210pb _(22 yr half-life) and 
subsequent daughter products. 
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APPENDIX A 

FIGURES AND TABLES 

FROM THE ORNL 

RADIOLOGICAL SURVEY OF THE 

SEAHAY INDUSTRIAL PARK, TONAWANDA, NEW YORK 

HEALTH AND SAFETY RESEARCH DIVIfiiON 

OAK RIDGE: mTIONAL lABORATORY 

Q.&.X RIDGE, TE:lnJESSEE 
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Table :!. Radium concentrations a in the soil 

S:~mplt'h 1\c:-pt h :!:?C>Ra Samplt' Depth :?2bR:l 

(ft) (ft) 

-----·-~ 

~-I U-1 lt>.:?" 13-1 0-1 12.4 

1-:! R.:! 13-:! l-2 17.3 

' -___ .., :--l 12.8 13-:> 2-3 30.6 

:-.l -l.S-5.5 1.1 13-4 3~ 20.8 

:!-5 5.5-6.5 0.8 
).l-1 o-:: 9.9 

.>-1 0-1 :::-.8 )4 -:: 2-3 1.7 

~-~ 1-2 9.0 15-1 0-1 1.0 
:; .. :; ~-J 1.3 1" "> 1-2 0.8 =>--

.l-1 0-1 :>.3 16-1 0-1 17.9 

.l-2 1-:! :>.0 )h-2 1-2 1.4 
1-:l :!-J 8.2 

17-1 0-1 40.5 
5-l 0-' 1.1> 

17-2 l-2 1.0 

h-~ 1-:! 1.0 18-1 0-1 15.0 
1>-3 :!-.l 7.3 18-:! 1-2 1.9 

!l-1 0-1 3:!.0 19-l 0-1 11.5 
!l .. ~ 1-1 1.5 19-:! 1-2 1.3 

ltl-1 0-1 .l0.9 :!1-1 0-1 1.2 
)11-2 1-2 1.:! 

24-l 0-1 l.l 
Il-l 0-2 20.5 24-4 4-4 .s ).8 
II-~ :!-3 1.3 

:?5-l 0-l 3.3 
12-1 0-2 b.l 25-l 2-3 4,4 

2S-7 Surfac~ 8.0 
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I 
Table 2. (cont 'd.) Radium concentrations a in the soil 

' Sampleb nepth 226Ra Sample Depth 22t>Ra 

(ft) (ft) 

2t>-1 0-1.5 7.8 45-1 0-1 11!. 0 

28-1 0-1 1.4 45-2 Surf:t<'e> S . ."? 

29-1 0-2 7.5 47-1 0-1 5.~ 

47-2 1-2 6.1 
30-1 0-1 21.2 

47-3 ~-3 3.6 
30-2 1~2 1.3 47-4 3-4 ::!.6 

31-1 0-1 50.8 47-5 4-5 3.5 

31-2 1-2 50.2 47-6 5-t> 4.5 

32-1 17.8 48-1 0-1.5 32.3 

32-2 1-2 2.9 52-1 0-1 8.8 

33-1 0-1 4.8 52-2 1-:! 4.5 

33-2 1-2 0.43 53-I 0-1 32.6 

34-l 0-1 2.0 53-2 1-2 1.5 

34-2 l-2 7.4 54-1 0-1 10.7 

36-1 0-1 1.3 54-I 1-2 7.8 

37-1 0-0.5 6.0 55-1 0-1 5.6 

55-2 1-2 s.: 
38-1 0-0.S 9.4 

61-1 0-1 ll.! 
39-1 0-1 20.2 

61-2 1-2 2.5 
40-1 0-0.5 22.5 

62-1 0-l 4.1 
40-2 O.S-1.0 1.8 

63-1 0-1 20.8 
41-1 0-0.S 3.7 

64A-l 0-1 11.7 
43-l 0-0.5 9.9 

64A-2 J-2 )5. l 
44-1 0-0.5 18.7 64P 0-2 35.1) 
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Table -· (cont 'd.) Radium concentrations• in the soil 

Sample ~pth 226Ra Sample ~pth 226Ra 
(ft) (ft) 

65P 0-1 23.1 77-1 0-1 1.0 
66-l 0-1.5 13.0 77-2 1-2 1.0 
67-1 0-1 7.2 79-1 0-1 22.2 
6S-l 0-1 5.8 80-1 0-0.5 3.6 
70-1 0-0.5 2.6 80-Pl 0-1 92.6 
72-1 0-1 3.4 80-P2 1-2 71.7 
-~ ~ 1-:? 1.9 81-2 l-2 1.0 
, ___ 

75-1 0-1 24.6 82-1 0-1 6.5 
76r Surface 5.9 82-2 1-2 1.1 

82-3 2-3 40.0 

a~lcasurements ~i ven in pCi/&. 
bThc first nu~ber in the sample desi&nation refers to the sample location (see- Fi,Rs. 4 and 5). 
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Table 3. Concentrationsa of ~38u in sclecte.J samples 

Sample b :?3Bu 

(pCi/!!l 

3-1 63.0 

5-1 :.9 

11-1 F.U 

13-1 ·HL 0 

28-1 :.5 

30-:! :!.8 

31-~ 5C>.U 

33-.- ~.~ 

3-l-1 .l.3 

36-1 .a.:: 

.l:"-3 3.5 

~8-1 44.0 

53-1 46.0 

63-1 ~.0 

65P 21.0 

6<>-1 ) :: .. ~ 
68-1 J::.o 
77-1 .z.s 
79-1 J\.F. 

80-Pl IU2 

82-3 S9.0 

aR3.Jiu. concentrations and depth of th~•c sa~les are 
~iven in T•bl~ 2. 

bThfl !lrst -b•r in thtr sa=pl~ nut r•fers to the 
saaplt location (ltfl FiJI. 4 and.S). 
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