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SUBJECT: Proposed FY 1983 Interinr Renedial Actions at the
Niagara Falls Storage Site*

SUI.T4ARY OF PROPOSED ACTION AND REI,-ATED ACTIVITIES

As part of its Surplus Facilities l!_ana_gernent.Pryglarn (SFl'lP) and F-ormerly
Utilized'Sites Rernedial'Action Progran (FUSRAP), the U-.S. Department of Energy
iooEl,-oal niage 

-gperitioni 
bttic{ proiroses 9b'gryy oul ?l interim remedial

;;iio; p"oieci- iJ'rv rgag at the 
'Dipaitmentls 

llasarlfalls -Storlge Site
i lrFSSj in N-iagarJ County, 

-f.*iston 
Township, New York (Figur€ f). The project

nill involve reconsolidaiion, stabilizatidn, and other control measures for
various radioactive residues'and contaminatid naterials located on the site
anO in drainage ditches. Specific proiect actions lnslude:*

. Clearing and grubbing of trees and brush from portions.of the site, frgm
the west anO Eenlial-drafnage ditches (onsite and offsite) and along the
site perimeter fence.

. Excavation from the cleared areas of sediments and soil materials that
have a radiunr-226 concentration in excess of 15 pCi/g above background.
The excavit iO Gterials wi l l  be placed vithin an exist i$-djked- area .
(R-10 p1e) on the si te. Uncontari inated f i l l  materials wi l l  be placed in
ihe extavaied areas to reestablish proper drainage grade.

. Transfer of uranium ore-processing residues (Hiddlesex. sands) stored- in
guil6ing 410 to either ttre n-tO iite diked area or the basenent of
Bui lding 410.

. Partial dewatering and construction of a nrultilayer cover system over the
residues currently stored in Building 411.

. Demoli t ion of Bui lding 410.

Details of these'activities are given in the section trProposed Action and
A'l ternati ves. t'

This work vill be a continuation of interim remedial work begn in L982
as pa"i of DgE'l'ongling maintenance and caretaker operations at I{FSS. The
lgg! remedial actiori coisisted of: (1) reconsolidation and stabi'l ization of
i [ .-n- iO-pi ie oi 

"al ioact ive 
residues, (2) construct ion of a dike and subsur

iiie, itay cutott ,if i (trenctr) around-the R-10.pile, (3) removal of wooden
roofs and construction of a muftilayer cover systlm over radioactive residues

*plans for rerredial actJons at NFSS have been accelerated. Preliminary engi-
n.ering is undelay for severa'l additional FY 1983 interim actions. A
suppfif,entat nOtt witl be prepared when sufficient detai' ls become available
regarding the additiona'l actions.
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resu'lt, nost of the residues are now under water, and radon'leve'ls in the air
above the residues have been reduced frorn about 24 VIL (working level) to 1 IJL
(Bechtel Natl. Inc. 1983). Prioi' to the 1982 work, absut 3,000-3,500 mr
(790,000-920,000 gal) of water covered portions of the residues. Efforts were
taken in 1982 to detennine the concentrations of radionuclides and heavy
netals in this water, but the resu'lts have not yet been published. The source
of the water has been largely attributed to precipitation that enters the
building through the leaki roof, although connections to other buildings
(which iere diiconnected in 1980 and 1982) may be an additional source of
water (Ausmus et al. X980).

Building 410 currently contains about 175 m3 (230 yd3) of U.S.-owned
residues (HiaClesex sands)-(Ausmus et a'|. 1980; Anderson et al. 1981). Radio-
active contanination is present throughout the facility as a result qf prior
storage activfties, leachinE, and watir transport of the residues. There is
contaminated water in the canals in the bottom floor of Building 410. This
yater nay have originated fronr precipitation and possibly from shallow satu-
rated zones in the-surrounding soils (Ausurus et al. 1980). It then became
contaminated upon contact yith the residues and contaninated surfaces in the
building. The level of uraniun in the residues is ' less than 100 ppm, and
radiurn is less than t0 pCi/g (Anderson et a'1. 1981). Radon levels in the
building range from 3 to 26 pCilL (Ausnus et al. 1980).

The proposed clearing and excavation areas (Figures 3 and 4) are contanri-
nated as a rlsult of past-storage activities as nel'l as wind and water erosion
of stored materials, particulaily erosion of residues fron the R-10 pile -
located north of Buiiding all. (Rernedial action was taken in 1982 to stabilize
and construct a dike around the R-10 pile. ) Other contaminated areas on the
site--excluding contaninated buildingi, residues, and ditches--are shown in
Figure 5. Radium-226 concentrations 

-in 
these contaminated areas (Table 1) are

above the cr i ter ion that ls being used for inter in act ions at NFSS (i .e.,
15 pCi/g above background). In the central ditch sediments, radiun'226 concen-
trat ioni are as high as 1,900 pCi/g in a small  sect ion onsite (Table-l) ;
concentrations offsite are at liast-a factor of 10 

'lower. Cesiun-l37 is the
prinarycontaninant in the northwest area (AreB 3,_Figure 5), with soil con-
tentrations as high as 59,000 pCi/g in a small 1-m2 (11-ftu) area to a depth
of 1.2 m (4 ft) (Ausnus et al. 1980i Anderson et a'1. 1981). This contanination
resu'lts from previous storage of reactor naterials ln this area.

' l{ore detai'led infomation on the extent of the radioactive contamination
on and near the site as well as possible alternatives for disposition of the
Afrinet residues and the entire I{FSS can be found in: U.S. Atonic Energy
Conrnission (1974); Cavendish et al. (1978); Ausmus et al. (1980); Acres Aneri-
can Incorporated (1981a, 1981b, 1981c); Anderson et a'|. (1981); Battel' le-
Columbus Laboratories (1980); and Bechtel Natlonal, Inc. (1982a' 1982b, 1982c'
1982d, 1982e, 1982f).

SETTING

The Niagara Falls Storage Site is lgcated ln Niagara County in Hestern
New York (Figure 1), within lhe town (totinship) of Leviston and adjacent_to
the town (toinship) of Porter. It is about 30 km (19 mi) north of Buffalo,
New York; 10 krn (6 mi) north of the city of Niagara Fal'ls; 6.5 ktn (4 mi) south
of Lake 0ntario; and 5 kn (3 nri) east of the Province of 0ntario, Canada.



There are severa'l buildings and private roads on the fenced-in site
(Figure 3). The site is zoned- industiial and is current-ly used only .fof ..
itoiige of radioactive residues and soi'ls. l ' lost of the site is covered rith
i"ioni:g"owtlr f;;;st, 

-snruUJ 
(Uruitr), grasses, and narsh vegetation. Surface

nater fiows into the west and cential titches and subsequently into Founnile
Creek and Lake Ontario (Figure 6). The channeled ditches are overgrown_lill,
cattails. tlater flor, riten-it octurs, is generally slow (Ausnus et al. 1980)'
except during spring helt when the fiow miy be rapid; ,muc-h of the time there
ij-l isentialTy ho fiow at all. The 100-year tlooaptaj-n is contained within
the drainage ditches (U.S. Dep. Housing Urban Dev. 1!t80)

Land uses irnmediately adjacent to the site are varied. A hazardous-waste-
disposal facility operatei Uy-SCA Chemical l|aste Servises is located north and
easf of the sit6. 

'A 
sanitaiy landfil l is being constructed to the east by

l,lodern Disposal, Inc. South-of the site is federal government property con-
trolled by the 

-General 
Services Administration and used for tr_aining. eon-..

struction-equipment operators. There is also a s-anitary tandfil l south of the
site, which'ii owned'by the town of Leviston. ttest of the facility is- a
Niagira l,lohawk Power C6rporation transmission line corridor (Acres Anerican,
Inc] $81a). A'l't these properties are located on land that was oncc pa_rt.of
irri originit meO siie (Figure 2). There are eight property ovners (including
the U.SI Government) ldcaled altng offsite portloni of the west and central
drainage ditehes ngrttr of the site (Acres American, Inc. 1981a).

Land uses within the towns (townships) of Leviston and Porter ane predomi-
nantly rural and lnclude rorcrop agricuiture, orchards, recreation areas, old
abandoned fields, and second-growth forests (Table 2). These areas ?re Plg-
jecteO to remain'rural throug-h the year 2000. A recreational area' Fourni'le
dreek State Park, is Jocated at the confluence of Founnile Creek and Lake
ontario, about 3'km (2 mi) downstream frorn the central ditch (Figure 6).

The nearest pernanent residence is 1.1 kn (Q.7 -mi) southwest of the
R-10 pile, and thire is a trailer park 2.5 kn (].6 mi) northwest on Balmer
Road (Figire 7). l{orkers at SCA Chernical lrlaste Services work outdoors 1-2 kn
(0.75 urii north of the R-10 pile. During the stmrnrer, the_re are__carpers at the
ROn canp-ground 0.7 km (0.4;i) southwest of the R-10 p_ile on P'letcher Road
(Figure'f). Hunters oicasionllly use the area vest of the Niagara tlohawk
corri dor.

The population of Niagara County, which has dec'tined since 1970' was
ZZT,;;1t in igeO (Table 3). 

-Population 
growth to the,year 2000 is projected-to

It ririnima't (Tabli gl. Local tbvn (townitrip) and village population statistlcs
are presentid in TaOle g. The neirest rnajor popglation centers are the-city
of Niagara Fal ls (71,384) and the Buffalo ietropbl i lal  area^(l .5 mi ' l l ion). As
of May-1982, the iounty lad a civi' l ian work force of 104,169, with an unemploy-
ment rate of 13.6X.

tlaJor highway transportation routes in the area are State Route 93 to the
north, [,.5. Route 104 td the south, and the Robert tiloses Parkway to -thq *est
(Figure 1). Local roads near the-site and central drainage ditch include
iutis, Cain, Balner, Pletcher, and Porter Center roads (Figure 7). No traffic
counts on local roads are currently available.
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Niagara County has a humid, continental climate that is noderated by -the
lake efficts of Lales Erie and ontario. Average annual precipitation is 83 ctl
ti i-in.l, yrricrr i i-i i iriv-eutntv distributed t[roughout.the year. Approximately
i40i111 ibe in.l o1 snow-falls,-prinarily between November and March (Acres

Anerican Inc. iggfa). The wind is predominantly from the southrest-

The NFSS is located on the southern shore of Lake 0ntario, 3-2 km (2 mi)
north of the Niagara Escarpment (Figure 1), on the re_l_ative-1y flat terrain of
ite Erie-gntario- LJwtlnOs 

'Physiogriphic 
Fiovince. EJevations at the site

"angJ 
U"-t*"en gi anO gA r (310 ani 3i0 ft) ltSL; the l*ql. elevations correspond

to the nan-made ariinage ditctres. Creeks and drainage djtghes on the site and
iurrounding areai ire 

-shown 
in Figure 6. About one:third of the site has

soils that renain saturated throuihout the year and are covered by marshy
vegetation.

Geologically, the region is characterized !y-apProxinrately-l5 rn.(50 ft)
of overburden thii is undjrlain by a 274-n (900-ft) sequence of Ordovician-age
shales and sittstone! of tne Queinston Formltion. 'The'overburden naterial ls
composed of glacial  and receni al luvial  deposits and includes dense t i l ls, .
gi* ioiacust i ian Clays, and nunerous lenses'of glaciof luvial  sands and gravels
(Acres American Inc. 1981a, 1981b).

At NFSS, groundnater is present in both the glacial/alluvial deposits- and
bedrock and'g6nerally flows towards the northweit. There are essentially
itrree aquifer-s unJeriying NfSSi (1) an unconfine!, Perched soil aquifer in-a
r.r ies-di possinfv-ai i .oi t inuous iairav sl l t  or gi l iy-sand lenses 3 to 6 m (10
io ZO ttl fielon-tie ground surface, (el a co_ntinuous,, conf^ined soil agqif-er
within the brown iifiv sand unit aiproiimately 9 !g 12 F (.30 to 40 ft) below
t"ouna surface, wnlch 

-is- 
contiguous'irith (3) _i eonfined bedrock aquifer -within

lne weathered-upp." neter of itre Queenstbn Formation (Acres Anerican Inc.
1981b). The grouhdwaters of aIl aqirifers underlV-lng IFSS. h..Y. high.concentra-
tions of sulflte and caleium and ai.e of low quaiity for drlnking water (A-cres
nrericin lnc. fgefil. Although private wells'near-the site have been nonitored
for radionucliOe-ioncentratioirs'in groundwater, no ranges or seasonal varia-
tions have been-puUtished to date, ind background concentrations for the site
and region have not yet been established-

The radiological characteristics of the various residues, contamiryied
areas, and ditch- sedinents were described in the preceeding section. The
residues and ditch sediments also contain netals and rare earths (Table 4).
Concentrations at some sampling sites in the central drainage_ ditch.are as
f,igf, as ihos. in ttre R-10 dile,-probably due to past-er93ion of materials from
thi pile into the dltch. 

' ltoritr'of 
NFSS, the central ditch n-ay also be con-

taminated with nretals and organic cornpounds from SCA Chemical lJaste Services
op.rii ion. (hazardous waste nanagement). Until recently,- SCA discharged to
the central ditch (discharges ari now routed through !.Pipe to lhe Niagara
nirerj .  As ipecif ieo in the old SCA State Pol lut ion Discharge. El imination
tvsi.i tSiOEii pe6ii (x.y. Dep. Environ. Conserv. 1979), the discharges from
SCA were limited to bafch disitrarges at times when water rvas f'lowing i1 tfe
ditch (a few ,""fi in ipring and ?all) such that the ditEh flon diluted the
discharge by a-i.ito" ai Zo itual"r 1982). The discharges Yrere monitored for
pn, spetific conductivity, ind some organic chemicals. Heavy metals. were
reiroudA prior to discharje. In addition to this discharge, there nay be some
contanrinition 

".suriing 

-rront 
runoff into the central ditch from unsecured



areas on SCA property during rainy periods (Ludlan 1982). l{o information is
avai'lable on concentrations of nredals or organic chemicals in ditch sediments
downstrean of SCa-proferty. Samples of ditih sedinents downstrean of SCA are
belng analyzed for EPA priority pollutants-

Various state and local governing bodies may [ave_ Jurisdiction over or
concern about the proposed remEdial aciion at NFS! (Table 5).. Local residents
and interest g"Juit haue also shown interest and concern about the site.
ff.*rp.p." 

-"rtiit.t 
have appeared, and private citizens have rritten letters to

DoE ani the u.s.-invironrbhtat Fiotection Agency (EPA). A citizen's 0versight
Cormnittee was torreC by U.S. Reprisentative-Joh-n iaFaice in response t9 13U,!ic
questions raised concerning the potential hea.lth hazards at the site (uaratce

iiAOl. Representative LaFilce rris lndicated that the_PurPose of this conmittee
is to advise frirn reg.rding lfFSi-and to rork with DOE-to ensure that DOE's
proposals are sound-ana aiceptable to the conmittee; In a recent report-to
New york Assernfiy- Spe"fe", itantey Fink, reg_ard_ing federa'l . involvement in
several hazardous-uaste sites in t6. Niajara lalls 

-area 
(Zweig- and Eoyd 1981)'

NFSS nas rnentioned i! posinj a hazard tdpublic health and safety. There has
been debate on whether the-a'lleged hazards actual'ly_ exist. Since October
lggi, [ner. have also been nuneious newspaper artiiles about !otentia'|. DoE
io6:a;; iciions 

-Et 
the site and about-discharges of contaminated water.

Awareness and concern about radioactive and othei hazardous wastes have been
heightened by puliicity about the nearby Love Canal toxic waste ploblen,-the
n".iuv n"it vaii"v higi-t;rii-radioactive waste _proJe_cfr and the Three Mile
Island nuclear pole" itant accident (Zweig and tioyd 1981; U.S' DeP' Energy
1982c).

PROPOSED ACTION AI{D ALTERNATIVES

The Departnent of Energy proposes to -take interirn remedial actions to
reconso'lidate, slabilize, af,'a Lonirot radioactive nrateria'ls located on and
near NFSS at i"rt or iiJbngoin!-maintenance and caretaker operations. Details
of the proposbd FY 19S3 actions-ane as follotls.*

several areas onsite (Figure 3) vill be eleared of trees, brush, .logt,
and other dead wood. Also to be cieared are (a) the o-ffsite west drainage
oiicrr (Figu"e el, 

-iU 
about 3.tkn (2 ori) of the central drainagg.Sit|f, iry.-

aiately nirth of 
'*r!'site 

(Figure 6i, (cj-a swath about 6-m (20-ft) wi9:-"l9lg
one side of tne aitctres (ior-i rtaui'riait, and (d) a swath about 3-m (15-ft)
yide a'long tne-pJriareter 

-fencJ. 
The leriit_:tunrps_and roots will be grubbed

out. A total of about 27 ha (ee je'.s) -witt 
be.cleared, 15 ha (36 acr.e-s-)

onsite and 12 r,a CiO icres) ottllte. The cleared and grubbed material will be
temporarily stored at tvo onsite storage areas (Figure 3).

Contaminated sediments and sof 'l nateria'ls wil't then be excavated and
ptaceo in the h-10-lite ctked lrea. For this proPosed action, contaminated
inaterials will be definecl as those materials having a concentration of

tp' lans for remedial actions at NFSS have been accelerated- Prelininary engi-

neering is underway for severa'l additional FY 1983 interin actions. A

suppteiental ADH vil ' l  be prepared when sufficient details becone avaiJable

regarding the additional actions.



radium-Z26 greater than 15 pCi/g above_ natura'l soil background or a concentra-
tion of cesir,rmji3T teater ttai 80 pCi/g. Based-on-privious radio'l-ogi-cal-
Ju*.yt ana enginee"ing-estimates (Ausnul 9!.a1. 1980; jgrdersorl et al. 1981.i
Acres Anerican ii l. iSEril, i{ is eitinrateo thit aboul23,000 q: (30'-0.0.0.vd")
oi contaminated-liOilaents'witJ have to be renoved frora the offsite ditches
iiigri" i-l ina-alout tt,OOO mt (-14,000Jds)..will have to be removed fron the
ua"ious l6cationJ-onsite- (including'onsiie iitcfres, Figure-_4)_.* It is expected
tfrat itre Oeptfr of lxiavatjon vill 

-vary 
frgn t).2 to 1.{p (!.5 to 4 ft) in the

ditches and'froar 0.2 to 0.6 n (0.5 d 2 ft) elsewhere.* The amount that nay
ictuitty have to be-renoved frdn the ditches nray be h:lf or tvice as nuch,
aependi'ng on the actual lateral and vertical exient of contasrination (Acres
nrnLrican-Inc. fieii l. 

- 
Additional radiological survey vork is being perforned

to more precise'ly define the extent of needed excavation.

Tenporary haul roads will be constructed alongsid_e the ditches. As soon
as these roads can support construction traffic in early. summer' excavation of
ditch materials can 66gin, starting at the upstrean end. The subcontraetor
will be allowed a choiie bf nrethoai, as long as the spread of contaninated
soils/sediments and water is controtied. An-example of one excavation nethod
that may be used is a check darn/dewat-eling sy-st-em (F-igure 8). A check dant
nade oui of clean (uncontaminated) fill miteiial would be constructed acFoss
irre altctr upstream bf tne section to be excavated. Two downstrean check dans
would be constructeA by pustring up contaminated ditch materials. -Any w.ater in
the upstrean section noulO be-puirped.to the downstrean section in order to
dewatir the area to be excavatbd.' This water would either be released down-
Ji".ar, i i-riaioactive contamination linits were not exceeded, or punped-via
ie"poriw pipes to the onsite sedinrentation pond/water treatment system (see
latir Aiicirsiionj. Riter a section was excavated, the upstream check dan of
clean fil l would be used as partial backfil l to restore the diteh grade.
naaitional clean fii l would bi brought, in for completioq of the desired-grade
and for construction of a new, c'lein check dan at the donnstream end of the
excavated sectlon. A new waterholding/sedimentation section would be created
ijriner downstream. About three days iould be required to complete excavation
and backfill for each section. tn ttre farthest dovnstream sections of the
central drainage ditch, where water flow is greater, this sarae basic sys.tem
coultl sti ' l l bi used, 6ut with the addition of a lengthwise dike down the
center of the ditch'to channel water to one side wtrile dewatering and
excavating the other side.

Baclrfi l l material for the ditches will probably be the same kind of local
ctay ttrl i is Ueini useO in the constructiori of thi R-10 dike during 1982..
itti i ctiy, nhich i-s sirni]ar to the clay soils that und-erly the ditches_, w-o-uld
be compaiied to 90X of theoretica'l naiimurn densi_ty.- Sorne of the spoil piles
lnat aie alongside the ditches from the original ditch construction may be

*The estimates for depths and volunes of excavation were originally based on
a proposed definitioh of contaminated materials as those naterials having-a
cohcehtration of radium-225 greater than 5 pCi/g above soil background- -If.
action criterion for if,i i-p"oposed action his since been revised to 15 pCi/g

' for radiurn-225. Volumes and bepths of excavation will therefore probably be
less, but revised est imates are not yet avai lable. The analysi:  ln the next
section of the Action Descrlption I'tehorandum is based on the original esti-
mates and thus represents a conservatively highestimate of potential inpacts.
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used as backfil l. Baekfil] needed for both onsite and offsite work will -
orobablv be equivalent to the amount of elcaviiion, ot a total- o-f 34-,000 nr3

l+ilooilvJdl 
-Gngirg 

]t* ri,ooo-9e,000 m!). There are several local sources
of backfil'l rate"-iiii,-iniruaing erclss naierials that were excavated for the
fryOroitectric and pump storage projects in the Niagara Falls area.

Immediately after a seetion of ditch or onsite area has been excavated
and bacililiea, tne-atJa witl Ue scarified, seeded, and nulched Q_to_ltJy',
uling a hyaroseeder), and cou"t.d ttitt jutg 

'netting,'as 
necessltVl-!o-*"lilit'

ine iurtaie and prevlnt erosion. Straw bales, diversion swales' ancl any oBner
ilmpirary-runoff'and erosion control devices vill be renoved.

A'll excavated contaminated araterials ril1 be placed within the R-10 diked
ar.. 

-ifigJ* 
4). After the maieria'ls are sufficiently. {y' tlreY.will be.

"conditioned,' by discing and conpacting. A_synthetic reinforced rubber membrane

tEpO14l *if i-ue-itic"o oier, irre miteriaTs. tf ttre rnaterials are tgo Y-e! !!-!h.
end of the construction season, 

-they 
will be temporarily covered with EPDI4

until next year when they can be properly conditioned'

Several of the ditch cu'lverts under roads are current-ly unders-ized
relative to potential storm runoff. Therefore-, _the old.-c-ulverts viII be
removed in order to excavate cJniaminated nateri'als and will be replaced with
iarger-cuiuer{i. At the Ba]ner Road crossing, the road wi'l l be kept open to
it.i i ic-by .iif,et consiruiiing a ternporary bypass. on.o.ne lide' using:h:qt
piiing-ani i*ciritirg-oit.:tr.i? it a time,-or-ionstructins . i:1P:llYl:i-d.s,'
fo onE side. At the'Lutts Road crossing, the road may have to be.temporarr ly
closed to traffic because the intire cffssing area nay be contaminated from
p"ivious r.roriing of-iil iuiuerts and roadbia with pdtentially contaninated
ditch sediments

About 30 n (100 ft) of tvo abandoned water pipelines (l9-inch line to the
forrer firewater'iese"u6irZpono west of the site-aha ee-inch water main to the
iorn-of i.*i-rton) witl be removed between the southwest bui.ldilg ?r?1 T9
Lutts Road to pieclude any future nigration of contaminated naterials vla
these pathways.

Truck traffic (for transport of contaminated and backfil l materials) will
be routed to .uoiO'iJngJs{ion 

"na 
to minimize -the spread. 9f contamination.

The temporary haul road alongside-tfie ditches will be used to transport contami-
nated materials- to tht R-10 i,itJ diked area, w_here_as public and private roads
yill be used f-or rnovement oi backfill rnaterial. sorad tenrporary access r.91ds
may have to be built to the Jentrat ditcfr, depending on arrangenents with
property owners. peak construit ion traff i i  on'publ ic--roads (Figure.7). is-not
expected to exceed 18 trucks p." hour during tne nain excavation/backfill
i l; i;d;-rnicn-ritt last about inree nonths. Feak construction traffic crossing
Balmer Road near the central ditch and Lutts Road is expected to be 24 trucks
per nour. Rouiing of construction traffic will depend o-n subcontract awards

i. .g.,- iocat lon of bacff i l l  materials),  but Pletchir,  Balner, and Lutts roads
ire-eipected to bear nrost of the construction traffic.

Vehic'les leaving the contanination control areas will be washed down, as
necessary, at the oniite oeconiamination pad (constructed in 1982, Figure.3)'
About six vehicles per hour can be acco*dOateO. tJater for washing tle vehicles
and for wettin-g downroads and rvork areas wi'll be taken from the onsite water
treatment pondi and, if necessary, from existing onsite town hydrants'

a/



The 175 rns (230 yd3) of l,l iddlesex sands cumently located in Building 410
(Ausmus et a'1. 1980) will be noved to the north end of the R-10 pile diked
irea'or placed in the basenent of Bui'lding 41.0 (Figure 3) and covered with
contaminated soi'ls excavated from other areas. The nrethod of movement has not
yet been detennined, but hydrau'lic'nining (slumy) nay be used.

The residues in Building 4Ll wi'l l then be dewatered to provide a flnn
working surface and to reduce possible migration of nuclides from the residues
into the groundwater. The ratir resulting fron the devatering process w-il'l be
routed thlough the sedinentation pond/treatnent system (see below) before.
release. A rnultilayer coyer system (possibly consisting of EPDM-reinforced
synthetic rubber neribrane and a layer bt ctay) will be placed over the residues
tb reduce the amount of radioactive radon'222 gas escaping from the residues.

The canals in Building 410 wilt also be denatered, and the abovegl?ge.
portions of the building will Ue demolished. The be'lowgrade structure will be
irsed for storage of confarninated rubble and possib'ly the Middlesex sands. The
portion of Bui-'lding 410 that will have to be di.sposed as contaminated rubble
will have to be deiermined in the field. Uncontaninated rubble will either be
stored onsite or may be converted to riprap for stabilizing the sides of the
R-10 dike.

The onsite sedimentation pond/water treatment system (constructed in
1982, Figure 3) will be used to treat water resu'lting frour: (1) leFchate- or
runoff fiom the excavated naterials placed on top of the R-10 pile (contained
within the dike), (2) uashing of equipment at the vehicle decontanination
facility, (3) aitttr-dlwaterini, if riec'essary, and (4) dewatering of residues
in Building 411 and canals in Building 410. The two sedimentation-ponds_can
be operated'independently and have holOing capacitles of 1,0!0 q| (219,000 gal)
and 1,500 rn3 (4d0,000 gil), or a total ai 2,500 rn3 (650,000 gal). They are
desigried to hold tne rulnotf fronr a lO-year rainfall event, and backup capacity-
is piovided within the R-10 dike area (until the area is fi l ' led up with contani-
natld soils at the end of interim actions in future years). If sedimentation
alone is not sufficient treatment to neet DOE operating limits for. discharge
to the centra'l drainage diteh (30 pCi/L for radium-226), a portablg^yafer.
treatnent unit--nhich includes a charcoal fi lter, a radiurn-specific DOW Chemical
Conpany mediunr (proprietalV), and a cation resin--will be used to reduce
concentrations of radiunr-226 to allowable limits. This unit can treat an
average of 0.076 m3/nin (20 gal/min) in batches from the two lqall_holding
(clean yater) ponds (maxinun design rate is 0.2 #/nin [54 gal/min]). .All
discharges wili le monitored to insure compliance with the SPDES pernj-t.
During lxcavation of the central drainage ditch, water can either be dis-
chargid to the ditch be'low the excavation area via tenrporary piPqs, ol
discharged above the excavation area and pumped around the excavation, if
necessary.

I t  is ant icipated that the proposed act ivi t ies wi l l  be corrpleted_during
the 1983 summer ionstruction season (May through October). There will be
about the same number of yorkers as during the 1982 season, i.e., a total of
70, inc'luding 25 nanagement and rnonitoring personnel bro_ught in fron outside
tha area. Il is expelted that constructibn workers will be affil iated with
local Niagara County'unions, as was the case for the 1982 work.

la
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A sumnary of mitigative measures and monitoring that vill be part of this
proposed action is given in Table 6.

There are two basic a'lternatives to this proposed action: (1) defer
action until the permanent disposition of NFSS eln be determined, and (.2) renove
the excavated conlaminated matbrials to sone other site for pennanent disposal.
Because the permanent disposition of NFSS is unlikely to !e detennined for
about two yeirs, DQE considers it prudent to continue the interim-progran of
returning Lontariinated materials to the slte and bringi_ng the site under
control io meet DOE operating regulations. The second alternative cannot be
imflernented because nb offsiie pinoanent disposal sites are available for
disposal of these wastes.

POTENTIAL ISSUES AND ANALYSIS

Using the infonnation given in the previous sections,- as wel'l as the
methods oi ana'lysis discussid in a report by Arg-o.nne National Laboratory
ifgAel, ttte toit-owing potential issues uere identil ied and assessed.*

Radi ol oqi ca'l

A major potential issue is the radiological impacts associated with the
proposed ictibn. The predomlnant pathway by which the radionuclides could
ieatn nearby workers aird menbers o? the 

-general- 
public durilg tlq proposed

action is inhalation of contanrinated dusl particles and radioactive -decay
products such as those fron decay of radon gag (9ne 9f the radionuclides in
lni-Oicay cfrain of the uraniunr-238 found at-NFSS). 0the_r pathways (such as.
external-dose from sublnersion in a cloud of dust, externa'l dose from radioactive
pi"ii-1es deposited on the ground, or internal dose_l1ont ingesting contaminated
?ooa or watei.) are expected-to be'relatively insignificant (Argonne l{atl. L*.
1982). The bases for the analysis of potential doses to nearby members_ol
lfte-ieneral public during the six monthi of the proposed action are as follows:

. Based on ganna-]evel readings, an average concentration of 100 pCi/g for
each of the uranium-238 deciy'series nulides present in the contaminated
materials that rdi'11 be moved-during the proposed action was considered to
be approp"i i ie for analysis of radTologibal ' impacts.. .  This is a real ist ic

"pp"biirition 
for radium-226 concentr-at,ions, but it_ is conservatirrely

tribfr for al' l other nuclides (which leads to a probable overestination of
impacts).

. It is expected that the maJor portion of radioactive dust releases wil' l
be at the R-10 pi le where c6ntaininated materials wi l l  be unloaded,-dried,
disced, nixed, 'and compacted. Dust emissions fron similar general con-
struction activities hive been estimated to be about 2700 kg/ha/mo, and
it has been found that dust controls, such as will be instituted during
the propos"O .ci ion (Table 5), reduce-emissions by.about 50X (U.S. Environ.
prot.  n-geni i  *Zi l . 'Ttreretore, the ana' lysis- wai based on an enission
rate of aloit-tlS'O tg/tralrno for an area equivalent to one-half of the
R-10 pite (:-f f.rj f+.e acresl) over the six months of the proposed action.

*When prel iminary engineering is comp'leted on
actions, a supp'lemental ADM will be prepared
actions and related environnental issues.

the anticipated additional FY 1983
that vi l l  address the addit ional
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member of the public was consenvatively assumed to be present
hours the action will take place.

. Buffa'lo meteorological data rere used since onsite data have not yet been
analyzed.

. The contribution from the cesium-137 present in the northwest corner of
the site (see Proposed Action) was not ca'lculated because the snall
amount of 

-cesium 
iould sontribute a very small fraction to the total

dose.

- The methods of analysis are detailed in the Argonne National Laboratory
(1982) report.

Assuming that the mitigating neasures discussed in Table 6 are employed,
potential doles to nenbers of ttrJ public near the proposed action are expected
to be extremely1ow (Table 7). Ttie predicted whole-body doses are similar to
doses received-while-spending a fen'ninutes on a jet plane at high alt i tudes
or spending the same arirount df time as the remedial action (six months) at an
a' l t i iude t[at is a few feet higher (Table 8). Specif ic organ doses (9.9,,
bone and 'lung) ane nuch less thin doses rece{ved from natura-l sources (Table 8).

Doses to workers will be controlled and limited to less than those speci-
fied by federa'l regulations for occupational doses (e.9., whole-body.dos_e:^of
3000 miern/quarter or 5000 nrrem/year). Based on experience -d_urin_g th_e 1982
remedial aition at tlFSS, workeidoses are expected to be well below linits.
Idorkers are also being irained regarding radiation risks and proper health
physics procedures (Table 5).

Another radiological issue nay be whether the decontamination criterion
for the offsite portiln of the drafnage ditches (15 pCi/g ab-ove background. for
radium-226) wi l l 'be considered suff iCient to al low unrestr icted use of the
offsite arlas, The DOE believes that this decontamination criterion is con-
servatively lor compared to any app'licable criterion or standard for release
of an.area for unreitricted usethat may be pronrulgated in the future.

The adequacy of the sedinentation pond/water treatnent systen with respect
to discharge'ofiadioactively. contaminated water may also be_an issue. Sedi-
mentation ilone may be suffii ient to allow discharge of runoff water. However,
the waters in the-buildings, particularly Building 411, have been in contact
with the stored resJdues ariO'may have trigtrer concentrations of disso'lved
substances as yell as higher concenirations of fine particles that do not
readily sett' le out. Therlefore, these waters will be nonitored prior.to. dis-
chargito the sedimentation ponis and, if necessary, will be treated in batches
sepaiate fronr the storn runiff water. The treatment system, consisting of a
raitium-specific D0t{ rnedium, charcoal fi lter, and cation resin will be tested
in 1982'so that i ts effeci iveness in removing contaminants wi l l  be knom
before the dewatering of Building 4L1 begins in FY 1983. l{o water vill be
released unless concintrations of radioaitive substances are at or below DOE
operat ing l i rni ts (see later discussion of nonradiological substances in the
di scharge).

sufficiency of the water discharge crite-r_ia for radioactive contami-
be an issie. Although the discharge will be at or be'lov DOE operating

The
nants may



l imits (e.g.,  30 pCi/L for radiurn-226), a discharge at or only s' l ight ly lower
than the established 1imits may not be considered to be "as low as reasonably
achievable" (ALAM). However, as nentioned previously, the 0epartnent tested
a new proprietary DOi{ medium during 1982. This system yas purchased and will
be employed during the proposed FY L983 action. In practice, the contaminants
in the discharge may actually be present at levels ue'll below the DOE operating
limits, in keeping with AI-ARA.

Physical and Bioloqical

The temporary increase in erosion and sedimentation during the proposed
action may be another issue. However, mitigating measures--such as the use of
straw bales and diversion swales, scarification and jute netting, prompt
seedfng and mu'lching, and diversion of runoff through a.sedimentation pond'-
should help minimize the potential  for erosion and sedimentat ion.

The adequacy of the sedimentation/holding ponds to retain runoff water
may be an issue. The system has been designed to accomodate a l0-year storm
event, but a seguenee of rainfalls of lesser magnitude over a short period of
time could stress the system. However, the R-10 diked area would provide
additional backup retention if necessary.

The adeguacy of the sedimentation/treatment system with respeet to dis-
charge of nonradiological chemical po'llutants nay also be an issue. There
will be two prinary sources of chemically contaminated water: (1) the
Building 411 water and (2) the leachate and runoff frour the central drainage
ditch sediments. The Building 411 water nay be of concern with respect to
elements such as arsenic, chronium, cobalt, copper, lead, nickel, and sel-eniun
(Tab'le 4). These elements wi'l l be both dissolved in the water and associated
with fine clay particles that will not readily settle out. Therefore, this
water will be- tested for these elements prior to discharge to the central
drainage ditch. An SPDES permit is needed with respect to the nonradiological
nature- of the discharge. If contaminant concentrations exceed applicable
state discharge limits, the water will be treated, as necessary, to reduce
contaminant coneentrations to acceptable levels. Available treatments include
filters and ion-exchange colunns. It is expected that the SPDES permit vil l
be granted prior to the planned FY 1983 actions.

The central ditch sediments nay be of concern both with respect to metals
such as cobalt ,  copper, and nickel (Table 4) and, in the vicini ty of SCA
Chemica'l l{aste Services, with respect to both hazardous organic conpounds and
metals. The proposed action could result in release of these chemicals further
downstrean at a temporarily accelerated rate and cou'ld also lead to release in
the discharge from the sedimentation/treatment system to the centra'l ditch.
These cherniCa]s could be dissolved in leachate waters and/or suspended on fine
part icles. Because the signif icance of this potential  issue wi ' l ' l  depend in
part on the amounts of chem-icals in the sediments, the sedinents in the vicinity
of SCA wi'l'l be sampled and tested for netals and organic compounds b-ased_-on
the kinds of wastes SCA has handled in the past. Although Ludlarn (1982)
maintains that discharge and cleanu$ procedures at SCA were sufficiently
rigorous that essentiafiy no organics or metals were discharged, leached- or
yaihed into the central 

-ditch, 
it is considered prudent to analyze the ditch'sediments. After such analysis, the consequences.of excavating and stori_ng

the ditch material  wi l ' l  be 
-reevaluated. 

I t  is possible that the currently
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proposed act ion and nit igat ive^neasures (e.g.,  excavating.the ditch in sect ions,
loni,roiilng se.pag. and 

-runoff, 
using seamTeis or lined-trucks, coveri$ the

Oitcfr seditents-Ji-tfre-R-10 piie dikid area as soon 9s- possible after drying
;;d-;;i lciingl will be sufficlent to preclude significant adverse inpacts.
if nece'ssary,-Lhe excavation and storale nethod and/or water treatment and
moniioring iistenr wilt be nodified to irecl.ude the discharge of unacceptable
concentrations of metals or organic conpounds-

Two other potential issues with -respect to organic contaninants in the
ditch sedinents'have been raised: (1) the presence of organic substances nay
increase the rate-of migratlon of ridionuclides from the R-10 area to surface
waters and groundnaters,- and (2) the organic substance: may {ggrade.tl! l!??tt
membrane (EFOp) cover (Ausmus 1981). Bised on cume-ntly available informatlon
ana-conliierin-g that tire organic aitcn naterial vi' l l be nixed with clay ditSh
miierii i (oitu[eO) 

-inC 
Ariei (]ess organics in free_ 'l iquid form)-, ttrere -will

frobably not be-"irougn organii eontani-nants to be of concern. If s.ignificant
fuouniiof organic co-ntaminants are found in the ditch sediments, these issues
yil ' l be reevaluated before the proposed action is. taken, and the action will
be modified as appropriate.

The decay of organic matter in the ditch sedinents_, leading lo a builduP
of gases undei the E?Dt'l cover, nay also-be a -pot-en^t-ial it:t.. However, a
i*if. of ditch material was ixcavated in early P1z-qnd..it was found that
i t t i rough the top O.iS rn (0.5 f t)  is "black,.smil ly,  i l intyu organic naterial ,
the neit 0.6-1.2 n (Z-4 fi,--depth of expected excavation) is a very iighi-c.lay
iliu.iqu. 19Bt): niler drying'out, disting, and compacting_the ditch sediment
nrateriat on thE n-fO piti l pTus covering the pi_le with EPDM/clay/soi1 '-the
oecay of the organic mittei. inould be sufficieritly.slow sj that_g_aies.wi.ll qot
lui1i up apprec-iably under the permanent cover systern- Car-e will be taken to
Ory ana'grb'rougtr i i  

-" i i  
i r te didh materials. Thi surface of the pi le wi lJ.b"

rno-nitored fo" fiuiiet, c"aiLs, or other signs of any buildup of' decomposition
gases (Table 5).

In addit ion to the previously mentioned water qual i ty issues, a potential
issue associated with the dewatering of Building 411 is the_ continued mi9lation
of contaminantJ irom the building.- The proposed remedial actions should
iuUJtin*itti aecrease the movemeit of waier'into and out of the building.
However, there may be some renaining connections to the groundrater through
ite ouiiaing founiation. One or nor-e of the pipes inserted into the residues
for deyaterTng witl be used to monitor any vater level changes in the future.
frre pJiJntial 

-issue 
of any renraining migrition yril l be addressed when decisions

are inade regarding additf-onal remedial actions.'

The proposed dewatering and construction of a nultilayer cover system
over the t iui iaing +rf residuis a' lso raises the issue that this act ion may be a
premature commitient of resources if it is found that the residues nust be
i-emoved by a srur"v method for permanent disposal.elsewhere on NFSS or for
p"epariti6n 

-oi 
the- residues for disposal in a different fonn. However,

because the ultirnaie aispoiition of t'he site--and specifica]1y the Building 411
residues-- is unl ikely to be resolved in the near future, DOE considers the
partial dewatering aiA construction of a cover systen to be prudent caretaker
act i  ons.
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The potential for continued migration of contaminants to groundwater from
the materials stored within the R-l0 pi le dike may also be an issue. However'
the combination of the subsurface clay trench, the dike, and the mult i - layer
cover system, w{ll substantially reduce the rate of contaminant migration from
the R-I0 area. The potential  issue of any remaining migrat ion wi1l be
addressed when a decision is made on the permanent disposition of NFSS

Soci oeconomi c

The major potential  socioeconomic issue associated with the proposed
action is publ ic apprehension that this inter im act ion may lead to establ ishing
NFSS as a pennanent radioactive waste disposal site. However, none of the
proposed act ions are physical ly i rreversib' le. Lacking any decision regarding
pennanent disposition of the site and given that removal of wastes from the
site is only one of severa' l  al ternatives, DOE be' l ieves that i t  is prudent to
take the proposed interim action as part of its ongoing caretaker and
maintenance responsibi l i t ies at the si te. The mit igat ing measures presented
in Table 5 -- such as informing the public about the proposed interim action
and assuring then that they wi'l l be involved in any decision-rnaking concerning
the long-tenn, permanent disposition of the site -- should reduce apprehensions.

Another potentia'l socioeconomic issue is the increased traffic,
particularly at the Balmer Road crossing, and the potential for increased
risk of vehicle accidents. Although no traff ic count data are avai lable,
it is known that SCA traffic uses Balmer Road and that the road is a primary
east-west route through the area (second to NY-93 and U.S. 104). There are
no other major industr ial ,  corrnercial ,  recreational,  or residential  areas
along the roads likely to bear most of the construction traffic associated
with the proposed action. Having a flagnran at the Balmer Road crossing
(Table 6) should help mit igate the increased accident potential .  Furthennore,
residential  areas wi l l  be avoided when transport ing backf i l l  materials to the
s i te  and d i tches.

The need to obtain right-of-way for equipment across private property
may be an issue. However, the Federa'l Goverrment stil l holds easement rights
for maintenance of the central di tch (Acres AnerJcan, Inc.,  1981a). Informing
landowners of intended actions and courteous respect for their property rights
and interests can help to mitigate adverse public reaction to the proposed
remedial act ions.

Determination of the need to obtain severa'l permits may be an issue.
The Departrnent has already applied to the New York State Department of
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Environmenta'l Conservation (OEC) for an SPDES permit for the non-radio'logical
I lp i . i io i ineoi i ina"getr imtnesedimentat ioh/ t reatmentsystgn.TheU.S.
nrf,v-Co"ps of Engineeri and the DEC will also be contacted to determine if
IirJiton qOq anA 4Oi-petmits concerning dredge and fill operations in the
iintrat drainage Jitit' ind-pollutant iiscnaigqs are needed. The DEC will be
iontu.tea to diiermine tt a'permit is needed-for hauling contaminated
iealments back to the site uhder Articl e 27, Title 3, of the New York
Conservation L;aw ti i"t- lOq,-Coitection and iransportation of industria' l-
ionmercia'l and certain other wastes). The need for a pennit to burn
contaminated materials, and posiibly emit radioactive substances to the air '
w'i 

'l 'l 
a I so be a scerta i ned .
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Table 1. Radiological Characteristics of Areas
to be Excavated

Surface (l-cn)
Beta-Ganuna Leve'ltl

(mR/h)

Radlun
Concentrationt2

(pCi/g)

Area 1t3
Area 3t3
Area 4tg
Area 5t3
Area 613
Area 7tg
West ditchto
Central ditchf6
Area between Lutts Road

and t{est ditchtg

0.06 - 4t{

0 .05 -  70

0.15 -  0 .65
0.1  -  0 .5

0.2-  ?

l -  2

0.5  -  3
0.06 -  2 .2

0.03 -  0 .07 0.8 -  120

4
0.52
0.66
1.5

0.18
0.9

2.6
2.2

94001.
6.915
30
131
87
5
75
1900

1r Background level is 0.05 mR/h.

1z Background concentration is 1.89 pCi/g. The renedial action' 
critlrion to be used for this proiosed action is 15 pCi/S above
background.

1a See Figures 4 and 5.

t4 Remedial actions were taken in 1982 in portions of Area 1 that' 
nire the higf,ir-raaium-226 concentratiohs. Proposed actions for
1983 would t;-in pJriioni of Area 1 with lower concentrations-

f

Prinary contamination in Area 3 is cesiurrl37, uP .t9 591999 P_lilg
of soii. The remedial actlon criterion to be used for this Pro-
posed action is 80 pCi/g for cesiun-l37.

See Figures 4 and 6.

Source: Ausnus et al. (1980).
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Tab'le 5. Governmental Agencies with Potentfal Regulatory Control
0ver the Proposed NF55 Interim Remedia'l Action

Federal
l{uclear Regulatory Comnission
Environnrental Protection Agency
Department of Energy
Departnent of Transportatlon
Corps of Engineers

State of ltew York
Departnent of Environmenta'l Conservation
Department of Health
Departnent of Labor
Departnent of Transportation
Energy Research and Deve'lopment Authority

NiaEala Countv
Finance, Publ ic Health, and Publ ic Safety
Hea'lth Departnent
Board of Health
Environmental ltlanagement Council
Planning Board

Town of Lewiston
Town Board
Building and Zoning Inspector
Zoning Board of Appeals

. Environmental Conservation Conmittee

Corrnittee

Data from Politech Corporation (1980).
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Table 6. t' l it igative Measures and llonitoring That l{i l l Be Part of the
ProPosed Action

Controls over further spread of contamination--including establishment of
iontamination contrcl zbnes, use of temporary Plastic sheeting to cover
uncontaninated sides of ditches and truck loading area' ul€ of seamless
trucks or truck 'l iners yhen hauling wet ditch maferia'ls, decontanination
of vehicles and equiprnent, erosion-and runoff control measures' and worker
nonitor ing.
Routine watering of excavation areas and the R-10 pile storage area' as
necessary durin! dry conditions, to preclude excessive dust.

If the check dan/dewatering system is used for diteh excavation, covering
the downstrean d*-;i contimi-nated naterials with a tarp, straw' or other
maie"iii io preitrde erosion of the dam materials downstrean into uncon-
trol led areas.
prompt seeding and mulching of disturbed aPeas to minimize erosion; use of
scarification-and jute netiing, as necessary, in ditches.

Standard contanination and worker radiation-exPosure contro'ls;-education
inA-iraini;g ;i wJrfers with retard to radiatibn risks and health-physics

frocedures; use of lreatfring apiaratus for work in Building 411'

Routing of trucks hauling contaninated materials one-way. along-temporary
haut roads uacr'io--if,e iit i; dtiontamination and restoration of haul
roads and repair of other public and private roads' as necessary'

Use of a flagman on Balmer Road near the Lutts Road and central ditch
i"osiint a"ei to aid in the safe novement of construction equipnent.-acrogs
Balmer [oad; aroiO.n.e of resiOinliat areas when transporting backfil l;
scheduling ionstrustion traffiE during offpeak hours.

Air and water quality monitoring for radioactive substancesi installation
of a ruaterlevei-mon-itoring oevTce-in Buil{ing-411_and rqYt!ne waterlevel
in.cG; moniioring of the iater frorn Building-411 for radiotogl:"] 111---...
i l;;taioiogical slbstances priol to dis.charger-3nd treatnent-(as necessary)
to reduce eoncenirii ioni of'radionuclides to DOE operating limits and con-
centrations of iiJi.rt"Ai|iogicai substances to state discharge limits.

Sampling and analysis of central ditch sediments from the vicinity of SCA
Chemical Haste Services for seiecied metals and organic conpounds; reevalu-
ation of potenti.i nonr"diologiial hazards; revision of the proposed action,
mitigating neasures, and monitoring, if necessalry'

Monitoring the surface of the R-10 pile for fl lg:::..9r?!ks,r-?I other signs
ot any OuTtOup oi aii*position gasbs under the-EPDM/clay/soil cover.

Inforrning local authorities, nearby proPglly trners, and concerned citizens
ot tne pioposeO i i t ion; designatin! i  publ ic l iaison Person;.courteous
treatnent ot site-visiiors; isirriici io interested pbrsons that the public

will be involr.i-in .ny-a.iision-mafing concerning the long-term, permanent

disposit ion of the si te.
. Informfng property owners of intended actions along the.central drainage

ditch; ciuitebus 
-respect 

for their property rights and interests'
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Tab'le 7. Cunulative Radiation Doses to
Publ ic Near the R-10 Pi le During

Selected ltlernbers of the General
Proposed FY 83 Actionstl

Dose (rnrern)

Description of
Person

Location of
Person l{hole Body Bone Lung

Bronchial
Epithel iun

KOA campground
visitor (l-week
vi si  t)

KOA campground
attendant

Nearest pennanent
resident

Trai ' ler park
resident

SCA Chemical
Llaste Services
worker

0.7 km SSt{

0.7 km SSW

1.1 kn SU

2.5 kn t{W

<0.010

0.20

.  0 .015

0.015

0.018

0.35

0.14

0.037

0.014

0.38

0.15

0.035

0.022

0.57

0.20

0.040

1.2 krn NNE 0.a27 0.39 0.42 0.32

tl Bases for radiological analysis are given in the text.
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Table 8. Comparison of Doses to SCA Chenical l{aste Services l{orker
to Doses fron 0ther Sourcestl

From Proposed Action Conpares lfith

9.027 nrern (whole body) Riding 5 minutes in a jet plane at
10,000 m (33,000 ft) because of
insrease in cosmic radiation vith
altitude

Staying for the same anount of tine
as the reuredial action (5 months) at
1.8-n (s-ft) higher a'ltitude

0.39 mren (bone) 36 nrem received from natural sources
(background) over the same period of
tine (6 nonths)

0.42 mrem ('lung) 260 nr.em received from background
over the sanre period of tirre

tl Conversion factors given in the Argonne National Laboratory (1982)
report.
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tbe Atmic Energy Cmiasiou (A3C), ueed portioas of the LaLe Outarfu ' ''

Ordnance ilorks (IOOtf), Lwietoo, New York, for storege of railioact'ive

raetea. Tbeee sastes vere grinarily residues frou uraaiuo processi'ug
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:tt:ioa*rgduct 
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contaainated liquid ervaporalors 3t the fnollg Atouic Porer Laboratory

(x$ t ) .Bece ip to f rad ioac t i vega3 tegasd iscoa t i r rued i ' r 1954"eadn

followiog cleanup activities by Booker obeoical co..' 525 hectares of tbe :

original 612 hectare ISOfl eite r€re declared gsrDlus. Tbia ProPertjr ss' - -  : - - - -

elreBtuallt sold by the Geaeral Bernieeg Adniaistratioa to various Fli?atet
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coooercial, and go.eer@ental ageaeies. The Departseat .: *1 (DE) b8s

aetemiuea that portionc of tbeee ptop"Ji.s !ti1l contsin Lor11gve1 
'

.
radioactive reaidues f,rm earlier operatiose'

G^-:^^ Corporatios.Aoeriea (SCA) is tbe eurrent *": of_a 21 bects'reiiervlce

tract identified as area F (see Figure 1). Thio PloPerty is afuoost

eatirely ,ueed ,by sGA fOr laadfills, selts:8r€831 and polds' t&rcb of tbc I
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origiaal laud surf,ace bas beea dieturbeil. There'ste Do buildiugg oa tbe
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. . . . . : : . . . . ' . :

Tbere ie no evideace of burial of coataiaated uaterial oo the
I

property; hovever, sone ttsPorary storage rs likely to have oc'curred' Aty

coatasinatios .frors grevious activities bae probably beea relocated drriag

disturbanceg of tbe site by SC,A. Previous 'sufi/eys have ideotified'epotty
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coutsinatioa and elevated direct rediatioa levela aloag the streets

forming the Foperty boundariee. Iu the southeast corDer of the site

higber direet radiatiou levele are preseot due to abine f,rm tbe aearby

K{5 etorage toyer.
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1 . .'

The objectiye of tbe survey is to provide a coupreheneive

of, tbe radiological conditioas and steociated potential bealtb

.aay, oa tbe property. Sadiol,ogica1 infor:nation collected vill

, . - .  . , .  : , ' ,  :  I
.

aagea8acc
.eff,ectar if

ilctudel ,.

1. Direct rradi.ation

r8t€8.

exposure tates and surfagg !g!3r85me dost

2.

3 .

l+.

Locs,tione' {if aay) of ,elevated snrface riaianee- . ,i.r .t; ..,., ,,

Concentrations of radionucLidee ia surface ,aud gubsuifece .goi!..

,  -  '  
,  

' .  

,  ,  ,  , . ,  . t l '

Coscentrstiora of radioauellides ia gurface aail ,.grottnil

: : , " . . ' ,  : . : .  
- : "  

: :  | : : t  ' " : '

. ' :' ': 
, .' r" 

', ' 
1.1:,..... 

:,.:. r'

Procedureg

l. Site Preparation

i8 . Erusb aad ueede,rill be cLearedn aa aeeded, to prov,:Ldg '":'

acceaa for griddiag and eurveting. 
'Tg*ia 

oper:tioa rill'be

pelfomed by a eubcootractor. ', : ,

b . A 40 n grid systen vill be eetablished by au eugiueeriqg

sunre)r firu under eubcootract. Tbis grid cysteo.ryill ,be

refereaced to eristiug atate aod/or 1oeal ProPerty Burvey

markers. Subdivisioae (5 o) of tbis grid si11 be perforned

by tbe ORAII eurvey teao ia tbe southeset gectioo sf tbe
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'3. 
Gaoa.ray aeasareoeate ryill be uade .gt tbe :surface .and I o above

. . :

, . . .  . . ,  1  :' 
acintillation aurvey Deter. Goaversion of tbese -ueasnrcllertja :to

'' 1 extrosur€ tates in uicroroeutgeas per hour . ill be ia accordaoce

sith qrosa calibration ryitb a Fessrrized ioaizatiou cbsdber.,,'
.  : i

t ,

4. Beta-gama doee rste Eeaarscoeato sill be uade I cu above tbe
.  : l  .

, . . surface at each grid liae intersectioa srid'et locatioas mf 
'"'

. ' i ,

Eeaaureoents .will be oade usiag. a portable thiaryirdor (7 ug/oz)

G-U survey eete!. Beadiags sil1 be expressed as beta-gam,a dose

rate la tlicrorsds per honr- -'

property and at otber locatious, 3s splrrop'riater baeed'oa

findinge of coatasit'ated arees ag tbe sun/ey progretEes.

cr The eugineering firu vhicb grids tbe property ril1 also

prepare drawinge of, tbe propert;r, iadicating auperficial

land features aad the grid pattera.

2. tlfal&over Burfece BaaBB rill be coadueted over accessible areas of

tbe entire aite. Travereeg rill be at approriraately 5 B ;.'': .

iatervale ercegt i"u areas sbere direct radiati.oa levclt sqggett'
: i

possible contaiaated Eesidues; trsverse intesala iill ,be l-21

iu tbose 8reia8. Portable garua-ray scintillatioo aurney Eet€tl

si1l be ueed for the 8c.88. Iccatioas of eleveted coatlct . ,
radiation levels si1l be noted. : , l

Surfaee (0-15 ca) soil samples sill be ,collected et eacb grid

liue intersectiou aad frm areas of elevated euaface coatect

levels identified by the ralkover GaeD (iten 2 above).

Grouad penetratiDg radar Furve:rs sill be perforued in sreas rbete

elevated direct readings iadicate possible coacentratioaa of

coatasinated residuee. Grouad radar ril1 also be performed at

r .  - : :  :  r  .1 ' . ,  l
'  . .  i  r '

L

5.

6 .
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7.

tbe propoged locatious of all boreholes to aaaure eyoidasce of

subeurface utilitiea during drilliag.

Boreholes sill be drilled to collect subsurface eoil and grouad

uater earnples. Syeteoatic subsurface saupliog to grouad uater

depth (3 to 7 o) sill be perfo:med at apprro:ri.uately 7 locetioar

(eee Figrre 1), cnenly spaced to provide represeat8tive srnplbs

of tbe total property,

, I

,8.

9 .

10 .

Additioaal deeg '(3{ o) aad shal!.or (to t-Z ;) torctoles yill bc ' '

drilleil to adequately characterirc regiilueg. ,Xbcation8, utrnb€rlr '

aud deptbs of theae edditioaal boreboleg will be deteruired i!

the f,ield ooitb" bagia of other ,survey findiage anil grounil reilrr

data. 'Sbnllw (to l-Z o) boles uill be drilled ty OIAD u:ilg

portable augers; other drilli'g rill be perfomeil !y a

subcoutractor using a trucLounted holloreten arger. SGA
i  : . .

represertatives riXf be coasslted piot"to dri.lling to eaourB.,' ,',1'i
that tbir activity cao te BertorneA,#ttoot'lod"ogetiog 

"o"t"y 
'

p " ' eooo i1o r i t ua .g ing ,B ' cA fac i t i t i e8 . , ' . . . i . . . . . ' : ' i , . : . . l l : l ; . '
.

.  :  .  .  .  .  ,  , ' ; r  .  . - ]  .  . ,  
, . . .  
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Additional biased Eeaautreoents arrd sanpler rill. be obtaiacil at
:  ; ' t _ : :

required, baeed oa tbe fiailiage iluriag the eurvey- The aed fsr

theee 'rill i" a"t""rinea'by tte f ield 
"rr-""y 

tea leader. ,.t,,i'i

Suplea of gedineat yill be collected fron ditchesn and srupler :

of etaading water si1l be obtaiaed frm ditcbes and otber eurface

Bources as evailable.

,Sanpleg of .rater, soilr and sedioeot ryitr.1 lie collecteil ifron tbe'

Lerietoa area (but aot oa fomer IOOtt property) to provid€ l

baseline couceatrationa of radiouuclidee for cmparisou puapoaes.

Direct backgrouod radi:tioa levela ril1 be raeasured at locatioac

rvhere baseliae soil sanples are colleeted. Between 5 aud l0

eaoplee of each type of uedie ril1 be obtaiaed; locatioas eelee.td

will iaclude at leaet oae saapliag site froa each of the four

uajor directioss froo tbe property being surveyed. Sanpliag ril1

be froo areaa aeceseible by the geueral public.
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Samole Aaelvsie and Iaterpretatiou of Reeulta

Soil and eedisest yill be aaalyzed by ganoa spectrouetr)r. llejor

radiouuclidee of interest iu this aaalysis are Ra-226, Cs-137, aod U-235;

horever, sD€ctra vill be rEniewed for otber gama eoitters. Adalitional

aualyeer will be performed if gama spectrouetry aad direct radietiou

DeaaurcoeEts suggeet poeaible siguificaat coaceEtratioae of otber

radionucliileen e.g. Sr-90, It-238. 'flater 'eaoplee wil,l be ,aaalyzeil for grosi

alpba and groes betr levels. If tbeae Levels indicate 3b8t 8PA &inlri'g l
ret€r stenilards aay be erceeded, fnrthcr alalyai,r .for specili3 ii, ' " ' ' . '"

radionuclides rill be coaducted. Besulte of thie survey will be cmparcil

to appliceble guidelines for f,oraerly utilized :radioective :uaterirlr

baudliog eites (refer to ettached table)-
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FIGITRE 1. LOOW Site Lndicating the Location of Property'F and
Proposed Locatioas of Systematlc Soreholes.
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SUBJECT: Proposed Interim Remedial Actions for FY83-85 Accelerated program
at the Niagara Fal ls Storage Site

SUMMARY OF PROPOSED ACTION AND RELATED ACTIVITIES

As pglt of its..Su-rp-lus- Fac_ilit ies Management Program (SFMP) and Former'ly
Utilized Sites Remedia'l 

.Action 
Program (FUSR-AP), the ti.S. Olpariment of Eneniy(D0E) plgp,ole! _t9^_caryy. ou!.-an acielerited interin reneoi-af iciiJn proj.it-'

during FY_1983-1985.at i ts Ni.qgara Fal. ls Storage Site (NFSS) in Niagaia [ounty,
Lewiston Township, Nel York (F-igure 1). The alcelerat ld program wi- l l  involvd 

'
relocation of some of the radioact ive residues stored at ' thi  si te, extension
of a dike and subsurface clay cutoff  wal l  ( trench), and construci ion of an
interim clay cap over the eni ire diked arei in th-e'southwest corner of the
site. The major project act ions include:

'  Remova' l  of the wooden roof on Bui lding 411 and slurry transfer of the
L-30 and F-32 residues to the east bay-of Bui lding 41i.

'  
! . lurry transfer of the K-65 residues from Bui lding 434 ("K-65 tower") to
the west bay of Bui lding 411.

' Dewatering of the K-55 and the combined L-30/F-32 residues
'Extension of the dike and subsurface clay cutoff  wal l  south around

Buildings 411, 413, 414, and the foundation of 410.
'  Demo'l i t ion of-Bui ldings 401, 401A, 409, 4!2, 415, 434, and the abovegrade

port ion of !10; p' lacement of the resul i , ing iontair inat id rubble withi i  t t re
new south diked area

' Excavation of approximately 3,000 ms (4,000 yds)* of contaminated** soi l
materia'ls from remaining ohsite contamihated aieas and placement of the
excavated materials over the dewatered K-65 residues in Bui lding 411.

*The volume to be excavated is being revised upward as a result of further
I?giglogical surveys and a revision in the clbanup cri ter ion for radium-
226-f.ron 15.pCi/g to the U.S. Environmental Protett ion Agency (EPA) mil l
ta i l ings cr i ter ion (see next  footnote) .

**For this proposed act ion, contaminated soi l  materia' ls wi l l  be defined as
those materials having a concentration of radiun-226 greater than 5 pCi/g
above natural goi l  background (averaged over the top 15 cm of soi l)  hnd 

-
greater than 15 pci/g (averaged over any 15 cm below the top 'layer).
Th is  is  the EPA standard for -c leanup ofa ispersed uranium mi l l  ia i i ings
(U.S. Environ. Prot.  Agency 1983).



'Back f i l l i ng  o f  remain ing  vo id  a reas  w i th in  the  south  d iked area  w i th
about 21,0-00 ms (27,000-VOt) of  uncontaminated ("c lean")  soi l  mater ia ls*
and construction of an interim clay cap over both the north and south
diked areas.

Detai ls of  these act iv i t ies are given in the sect ion "Proposed Act ion and
A'lternati ves" .

This work is a cont inuat ion of  inter im remedial  work begun in 1982 as
part  of  D0E's ongoing maintenance and caretaker operat ions at  NFSS. The 1982
and previously proposed 1983 work consisted of :  (1)  consol idat ion and stabj l i -
zat ion of  the R-10 pi le,  (2)  construct jon of  a dike and subsurface clay cutof f
vra'l ' l  around the R-10 pi' le (north diked area), (3) remova'l of wooden roofs on
Bui ld ings 413 and 414 and construct ion of  a mult i layer cover system over the
L-50 residues stored in Bui ld ings 413 and 414, and (a) c lear ing and excavat ion
of di tches (both onsi te and of fs i te)  and of  other contaminated areas in the
southwest  par t  o f  the  s i te  (U.S.  Dep.  Energy  1982a,1982b,1983a) .

Throughout al l  inter im act ions,  the s i te wi l l  cont inue to be under DOE
ownership and used so'lely for continued storage of radioactive wastes and
res idues .  The s i te  i s  fenced and access  is  l im i ted .  P lann ing  is  cur ren t ly
underway fo r  the ' long- te rm d ispos i t ion  o f  the  s i te  (U.S.Dep.  Energy  L983b) ;
however,  no speci f ic  preferred act ion is being proposed at  th is t ime.

HISTORY AND NEED FOR ACTION

The current 77-ha (190-acre) DOE Niagara Falls Storage Site is part of
the former 610-ha (1500-acre) Manhattan Engineer Distr ict  (MED) si te (Figure 2),
which in turn was part of the former Lake 0ntario Ordnance | ' lorks (L00l.J).
Beginning in 19tM, the l, lED used the site for storage of radioactive residues
that resul ted f rorn the processing of  uranium ores (pi tchblende) dur ing develop-
ment of the atomic bomb. Additional residues were brought to the site for
several years after b'lorld bJar II.

Subsequent to the MED, responsibi l i ty  for  the s i te has been transfemed
to the U.S. Atomic Energy Commission, the U.S. Energy Research and Development
Administrat ion,  and the U.S. Department of  Energy.  The si te is current ly
administered by the Oak Ridge 0perat ions 0f f ice of  D0E, and act iv i t ies are
l imited to maintenance, caretaking, and ongoing inter im remedia' l  act ions.

About 60% of the 18,000 ms (24,000 yds) of residues stored at NFSS
current ly belong to Afr imet- Indussa, and the remaining residues belong to the
U.S. government (Table 1).  Afr imet,  an American f i rm incorporated in the
State of  New York,  is  apparent ly control led by Union l ' l in iere,  a Belgian f i rm.
The Afrimet residues account for less than 10% of the total volume of con-
taminated mater ia]s at  NFSS but almost 99% ot the radiun-226 inventory (Table 2).
Afr imet suppl ied the federal  government wi th uraniun ore (pi tchblende) f rom

*Ongoing radiological surveys may indicate the need for excavation of some
vicini ty propert ies near NFSS (Aerospace, Inc. 1982). Contaminated materia' ls
from these propert ies would be placed within the south diked area, thus
reducing the need for clean backf i l l  materials. Cleanup of these propert ies
is not part of the currently proposed action.



the Be_1gian Congo but retained ownership of the residues because of the then-
va ' luable rad ium and other  potent ia l ly ' recoverable,  va luable e ' lements that
remained in the residues after the uianium was extracted. Afrimtt Currenlly
ho1ds a l icense from the state of New York (a U.S. Nuclear Regulaiory 

'

9gtTission agreement state) for storage of the radioactive materii ' ls at ftfSS.
Afr imet also ho1ds a_sto-rage lease agieement with DOE, but this lease expires
ly ! !  ?9, .L983,  and DOE is  lur rent ly -d iscuss ing lease terminat ion condi t ionsyith Afr imet.

. ,Bui ld ing 411 is-qg l t  o f_a complex of  concrete and wooden bui ld ings in  the
southwest port ion of NFSS (Figure'3) that were original ly designed f6r water
treatment and stora_ge. There are about 6,500 m3 (8-,500 ids) of Afrimet-owned
residues (L-30 and F-32 residues) current'ly stored i'n Uuik fn two large concrete
vaults (east and west bays) and a recarbod'ation pit; most of the resi?ues are
in the west bay. There 

-are 
about 96 Ci of radium-225 in the L-30 and F-32

residues combined; . this represents about L0% of the total radium-225 inventory
that wi l i  be stored at NFSS as of complet ion of the acce' lerated interim remedia' l
act ions in 1985 (Tab' le 2).  About 70X'(by volume) of the residues is chamosite
c1ay.

^ As part of the 1982 interim remedia'l actions, the L-30 residues above the
water level in the west bay of Bui lding 411 were washed down and the residues
in the east bay were wettdd down. A1io, water from Bui lding 410 was trans-
ferred to the east bay of Bui lding 411. As a result ,  most of the residues are
now under water, and the levels of radon daughter pioducts in the air above
the residues have been reduced from about Z4Vtt (working level) to 1 llL
(Levesque 1983).

The Afrimet-owned K-65 residues are located in the northeast corner of
the si te in both the upper and lower sect ions of a reinforced concrete si lo
!!yi iding^434' '1|!-65 tower") that was original ly designed as a water tovrer
(Figures_3 and 4). The 3,000 mg (4,000 ya3) ot i-gS r-esidues have a tota' l  of
about 775 Ci of radiun-226; this represeits-about 88% of the radiun-226 inven-
!o.y at I 'IFSS (Table 2). Although the tower has been reinforced with two
layers of-concrete (Figure 4), i t  is questionab' le whether the tower would be
able to withstand the m-aximum-expected:earthquake for the site (Acres American
Inc. 1981a).

More detailed information on the extent of the radioactive contamination
on and near the si te as wel l  as possible a' l ternatives for disposit ion of the
Afr imet residues and the entire NFSS can be found in: U.S. htomic Energy
Commission (1974); Cavendish et a' | .  (1978); Ausmus et al .  (1980); Acres Amir i-
galt  Incorporated (1981a, 1991b, 1991c); Anderson et al .  ( Iggi j ;  Battel le
Columbus Laboratories (1980); Bechtel Nationa'| ,  Inc. (1982a, 19826); Aerospace,
Inc. (1982); and U.S. Department of Energy (1963b).

SETTING

.. ..Thg {lagara Fa'lls Storage Site is located in Niagara County in I' lestern
New York (Figure.1), within the town (township) of Lewiston and'adjacent to
the town (township) of Porter.  I t  is about Sb km (19 mi) north of-Buffa' lo,
New.York; 10 km (5 mi) north of the ci ty of Niagara Fal]s; S.S km (4 mi) soJtn
of Lake Ontario; and 5 km (3 mi) east 

-of 
the Frovince of Ontario, Canada.
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There are several bui ldings and private roads on the fenced-in si te
(Figure 3)-.  The si te is zoned- industi ia ' l  and is current ' ly used only for
storage of radioact ive residues and soi ls.  Prior to commincement o? the
interim remedia' l  act ions in 1982, most of the si te was covered with second-
growth forest,  shrubs (brush), grasses, and marsh vegetat ion. Due to clearing
associated with surveys and preparatioh for excavati'ons, only about one-third
of the site is now covered with second-growth forest. 

'surface 
water flows

into the west and central di tches and s[bsequently into Fourmile Creek and
Lake 0ntario (Figure 5). The channeled ditches are overgrown with cattai ls.
I ' later f1ow,. when i t  occurs, is general ly slow (Ausmus ef al .  1980), except
during- sp-r ing me' l t  when the f low may be rapid; much of the t ime i t iere i i
essential ly no f low at al '1. A national f looh ihsurance map indicates that the
100-year f lo-o{P1ain is contained within the drainage ditchbs (U.S. Dep. Housing
Urban Dev. 1980). !ep.lacement of ditch culverts iunder previously iroposedinterim act ions [U.S. 'Dep. Energy 1983a]) is intended to ensure t-hat f looOs
are contained within the ditches.

Land uses immediate'ly adjacent to the site are varied. A i"razardous-waste-
dispbsal faci l i ty operated by-SCA Chemica] | , laste Services is located north and
east of the si te._ A sanitary landfi t l  is being constructed to the east by
Modern.Disposal ,  Inc, South-of the si te is fedlra1 government property coir-
tro' l led by the u.s. Department of Labor and used foi  training tonbtrult ion
equipment operators. There is also a sanitary ' landfi ' | ]  

south'  of the si te,
which is owned by the town of Lewiston. l ' lesi of the facility is a Niagari
Mohawk Power Corporat ion transmission l ine corr idor (Acres American I ic.
199ta). The current ownership of the land that was onie part of the original
MED site is shown in Figure 2.

Land uses within the towns (townships) of Lewiston and Porter are pre-
dominantly rural and include rovr-crop agricu' l ture, orchards, recreation ireas,
old abandoned f ields, and second-growtf i . forests (faUte 3).-  These areas are
projected-to remain rura'l through the year 2000. A recreational area,
Fourmf' le Creek State Park, is loclted at-the confluence of Fourmile Creek and
Lake 0ntario, about t  * ( t  mi) downstream from the central di tch (Figure 5).

The nearest permanent residence is an apartment at the KOA campground
9r7_h.(0.a mi)  southwest  o f  Bui ld ing 411.  there is  a  t ra i ler  park '2 .e  fnr
(1.5 mi) northwest on Balmer Road, and the Lewiston-Porter Central Schools are
].ocated 2.4 km (1.5 mi) west of the si te on Creek Road (Figure G). SCA Chemical
Waste Services personnel work outdoors north of the site (1.2 km NNE of
Building 4Ll).- During the summer, there are campers at the KOA campground
0.7 kry (0.4 mi) southwest of Bui lding 411 on Plet iher Road (Figure 6).-  Hunters
occasional ly use the area west of the Niagara Mohawk corr idor.-

The populat ion of Niagara County, which has decl ined since 1970, was
about 227,000 in 1980, and populat ion growth to the year 2000 is projetted to
be minimal (Table 4). Local town (townsnip) and vj l iage populat idn siat ist ics
are presented in Table 4. The nearest major population centers are the city
of_ Nia_g_ara .Fal ' ls (about 71,000) and the Buffalo netropol i tan area (about 

-

L .5  mi l l ion) .  As of  May 1982,  Niagara County  had a c iv i l ian work force of
about 104,000, with an unemployment rate of 13.5X.



Major highway transportation routes in the area are State Route 93 to the
north, U.S. Route 104 to the south, and the Robert Moses Parkway to the west
(Figure 1). Loca' l  roads near the si te include Lutts, Creek, Balmer, Pletcher,
and Porter Center roads (Figure 6).

Niagara County has a humid, continental cl imate that is moderated by the
lake effects of Lakes Erie and Ontario. Average annual precipitat ion is 83 cm
(33 in . ) ,  which is  fa i r ly  evenly  d is t r ibuted throughout  the year .  Approx i -
mately 140 cm (56 in.) of snow fal ls,  pr imari ly between November and March
(Acres American Inc. 1981a). The wind is predominant'ly from the southwest.

The NFSS is located 6.5 km (4 mi) from the southern shore of Lake Ontario,
3.2 km (2 mi) north of the Niagara Escarpment (Figure l .) ,  on the relat ively
f lat teirain of the Erie-0ntari-o Lowlands'Physidgriphic Province. Elevatioirs
at the site range between 93 and 102 m (3L0 and 335 ft) MSL; the lower eleva-
t ions correspond to the man-made drainage ditches and the higher elevation is
the top of the R-10 waste area. Most of the site is at about 98 m (320 ft)
l"lSL. Creeks and drainage ditches on the site and surrounding areas are shown
in Figure 5. About one-third of the si te has soi ls that remain saturated
throughout the year and are covered by marsh-type vegetation.

Geological ly,  the region is characterized by approximately 15 m (50 f t)
of overburden that is underlain by a 274-n (900-ft)  sequence of 0rdovician-age
shales and si l tstones of the Queenston Formation. The overburden material  is
composed of  g lac ia ' l  and recent  a l ' luv ia l  deposi ts  and inc ludes dense t i l l s ,
glacio' lacustr ian clays, and numerous lenses of glaciof luvial  sands and gravels
(Acres American Inc. 198La, 1981b).

At NFSS, groundwater is present in both the glacial /al luvial  deposits and
bedrock and genera'lly fl6ws towards the northwest. There are essentially
three aquifers underlying NFSS: (1) an unconfined, perched soi l  aquifer in a
series of extensive sandy si ' l t  or si l ty sand lenses 3 to 6 m (10 to 20 f t)
below the ground surface, (2) a continuous, confined soi l  aquifer within the
brown silty sand unit approximately 9 to 12 m (30 to 40 ft) below ground
surface, which is contiguous with (3) a confined bedrock aquifer within the
weathered upper meter of the Queenston Formation (Acres American Inc. L981b;
Bechtel Natl .  Inc. 1982d, 1982e). The groundwaters of al l  aquifers underlying
NFSS have high concentrat ions of sulfate and calcium and are of low qual i ty
for dr inking water (Acres American Inc. 1981a). No ranges or seasona' l  varia-
t ions of radionucl ide concentrat ions in groundwater have been publ ished to
date. Background concentrations for the site and region have not yet been
establ i  shed.

Various state and local governing bodies may have jur isdict ion over or
concern about the proposed accelerated remedia'l action at NFSS (Tab'le 5).
Local residents and interest groups have also shown interest and concern about
the si te. Newspaper art ic les have appeared, and private ci t izens have wri t ten
letters to DOE and the U.S. Environmenta' l  Protect ion Agency (EPA). A Cit izen's
Oversight Committee was formed by U.S. Representat ive John LaFalce in response
to publ ic questions raised concerning the potential  health hazards at the si te
(LaFalce 1980). Representat ive LaFalce has indicated that the purpose of this
committee is to advise him regarding NFSS and to work with DOE to ensure that
DOE's proposals are sound and acceptable to the committee. In a recent report
to New York Assembly Speaker, Stanley Fink, regarding federal involvement in
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several  hazardous-waste s i tes in the Niagara Fa1ls area (Zweig and Boyd 1981),
NFSS was ment ioned as posing a potent ia l  hazard to publ ic heal th and safety.
Since 0ctober 1982, there have also been numerous newspaper articles about
potentia'l DOE long-term actions at the site and about discharges of contami-
nated water. As part of the scoping process for the Environmenta'l Impact
Statement (EIs) that  DOE is prepar ing to support  a decis ion on the long-term
disposi t ion of  the wastes and residuei  storei l  at  NFSS (U.S. Dep. Energy-1983b),
members of  the publ ic,  e lected of f ic ia ls,  and state agencies have commented on
the proposed acceierated inter im act ions--part icu ' lar1y the K-65 residue transfer.
Awareness and concern about radioactive and other hazardous wastes have been
heightened by publicity about the nearby Love Cana'l toxic waste problem, the
nearby f ' lest  Va1' ley high- level-radioact ive waste project ,  and the Three Mi ' le
I l lqn9 nuclear povrer plant accident (Zweig and Boyd 1981; U.S. Dep. Energy
1982c).

PROPOSED ACTION AND ALTERNATIVES

Fol lowing  is  a  de ta i ' led  pre l im inary  descr ip t ion  o f  the  var ious  ac t iv i t ies
included in the proposed acce' lerated remedial  act ion program. Speci f ic  act iv i -
t ies may vary s l ight ly f rom the descr ipt ions given herein as a resul t  of
ongo ing  eng ineer ing  des ign  ana lyses .

Residue Transfer and Dewater jng

The wooden roof of  Bui ld ing 41L, which is current ly in a state of  d isrepair
(par t ia l l y  co l lapsed) ,  w i '11  be-  renoved f i rs t  to  a l lo i  access  fo r  res idue
transfer and dewater ing equipment.  The roof mater ia ls wi l l  be stored onsi te
with other wooden mater ia ls,  pending future incinerat ion.

The L-30 residues in Bui ld ing 4L1 wi l l  remain covered with water.  The
small amount of L-30 residues currently p.resent in the east bay wil l be trans-
ferred to the west bay via an hydraul ic "s lurry" mining process. This t ransfer
wi ' l l  take about one-hl l f  month.-  Fol ' lowing the transfei , ' the wa' l l  that  part ia l ly
div ides the east bay into two sect ions wi l l  be completed, and a vacuum dewater ing
system--consist ing of  wicks,  a bottom layer of  sand, a f i l ter  fabr ic,  and
s lo t ted  p las t i c  p ipes- -w i1 l  be  ins ta ' l led  in  the  eas t  bay  (F igure  7) .

Al l  the L-30 residues wi l l  then be slurry t ransfemed from the west bay
to the east bay, and the F-32 residues wil l be slurry transferred from the
recarbonation pit to the east bay. This transfer process is expected to take
about one month.

Sl ight  modif icat ions to the s lurry t ransfer process are current ly being
considered, such as:  (1)  insta ' l lat ion of  a test  dewater ing system in the
recarbonation pit and transfer of some of the L-30 residues from the east bay
to the pi t ,  (2)  instal lat ion of  the dewater ing system in the easternmost hal f
of the east bay first, followed by transfer of the residues from the west to
the east hal f  of  the east bay, and (3) instal ' lat ion of  the dewater ing system
in the westernmost ha' l f  last ,  fo l ' lowed by t ransfer of  the bu' lk of  the residues
from the west bay to the east bay. The outer wa'l ls and f ' loor of Building 411
wi l l  be careful ly inspected for cracks and sealed, i f  necessary,  pr ior  to
i nsta'l I ati on of the dewateri ng systems.



The combined L-30/F-32 residues wil' l then be dewatered as fo]'lows. After
the residues have sett led, an asphalt  emulsion wi l l  be sprayed onto the residue
surface under water (Figure 7) to act as a radon barrier.* The water on top
yi] l  be.pumped to either the basement of Bui lding 410 or to a nevrly constructed
9!9-tt (250,000-gal) temporary slurry-water holding pond near the-K-65 tower
(Figure 3) and saved for latei  use in transfering the'K-65 residues. A vacuum
wil l  then be appl ied to the plast ic pipe system-, causing water to move down
the wicks, through the sand, into the hori lonta' l  drain pipes at the bottom,
and up through the vert ical pipes. This water wi l l  also be saved for later
use in the K-65 residue transfer. This dewatering process is expected to take
about four months, and the f inal residue moistur-e content. is expected to be
about 30X. Tests that were recent'ly performed on the L-30 and K-55 residues
to allow better prediction of settling behavior and performance of the dewater-
ing system indicate that ini t iat dewaiering may take-six months.

l , lhen the west bay of Buj lding 411 is empty (Figure 7), a dewatering
system (similar to the east bay system) wi l l  be insta' l led.

,  The hydraul ic mining equipment wi l l  then be moved to a newly constructed
platform atop the K-55 tower (Figure 4). A hole wi l l  be opened in the roof of
the K-55 tower to provide access for the s'lurry mining equipment. The K-55
res idues wi l l  be s lur ry- t ransfered in  batches v ia  a  1.6-km (L-mi)  long,10-cm
(4-in.) diameter carbon-stee' l  welded pipel ine to the west bay of Bui ' lding 411.
The water stored in the nearby EPDM-l ined holding pond (Figuie 3) wi l l  be used
for this purpose. .About 260 F (3a0 yd3) ot resiaires cin 5e transfered in one
batch at a rate of '950 L/min (250 ga1/min) of slurry. The transfer pipel ine
wil l  be f lushed after each batch. When the residues have sett led for a few
hours, the water on top vr i l l  be transfered back via the pipel ine to the holding
pond near the tower, supplemented as necessary with water stored in the basement
of Bui lding 410 (from L-30 residue dewatering). Each batch transfer and
recharge of the slury-water holding pond wi'11 take about two days.

About a third of the residues can be transfered in one-ha' l f  month using
the equipment mounted on top of the tower.*x Then the equipment will be moved
to another platform constructed part way down the side of the tower (Figure 4).rtx
A hole wi l l  be made in the side of the tower to al low access to the residues.
This setup on the side of the tower wi l l  take about one-half  month. The
remainder of the residues wi l l  then be transfered in about one month, inc' luding
the time required to make another ho'le in the floor (located about halfway up
the tower) to allow access to the remainder of the residues in the bottom of
the tower.

During the transfer, the K-55 residues in Bui lding 411 wi l l  be covered
with water. Upon complet ion of the transfer, the residues wi l l  be dewatered
in a manner similar to that described for the combined L-301F-32 residues. I t
is expected that it will take about four months to dewater the K-55 residues
to a 30% moisture condition. The water from this dewatering wi'l l be routed
through the existing onsite sedimentation ho'lding ponds and water-treatment
system (Figure 3) to remove radium-225 and uranium-238 to levels prescribed in
DOE Order 5480.1A for offsite release (30 pCi/L for radiun'226 and 600 pCi/L for

*Other irembranes, instead of asphalt ,  are also under considerat ion.
x*The use of a crane instead of platforms is a' lso being considered.
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uraniun-228) and to remove other elements to levels prescribed in the SPDES
permit current' ly under final approval by the state of New York (New York Dep.
Env. Conserv.  1983).  The water wi l ' l  then be discharged to the central  d i tch
(Figure 3).  [See previous Act ion Descr ipt ion Memorandum (U.S. Dep. Energy
1983a) for detailed description of the water-treatment systenr.l

Af ter  a1l  residues have been devratered, about 0.5 m (1.5 f t )  of  con-
taminated clay soi l  mater ia ls excavated from elsewhere on the si te (see later
discussion) wi l l  be dumped on top of  the K-65 residues to reduce radiat ion
leve' ls.  Uorkers wi l l  then be able to gradual ly place and compact addi t ional
layers  o f  con taminated  so i l  mater ia ls ,  to ta l ing  about  2 .4  n  (8  f t ) . x  F ina l ' l y ,
about 0.6-1.2 m (2-4 f t )  of  compacted I 'c lean" c lay* wi l l  be placed over the
en t i re  bu i ld ing  (F igure  8 ) .

Due to funding constraints,  lead t ime on purchase of  equipment,  and unde-
sirabi l i ty  of  winter operat ions,  i t  is  expected to take about two years to
complete the above act iv i t ies.  The L-30 and F-32 residue transfer wi l l  occur
in FY 1983 and the K-65 residue transfer in FY 1984.

Dike Extension, l ' l iscel Janeous Excavation. Demoli t ion
nstruct ion of  Inter im

The dike and subsurface clay cutof f  wal l  wi l l  be extended to the south
around Bui ld ings 411, 413, and 4i l  (Figure 10).  About 7,100 m: (9,300 yds) of
c lay wi l l  be needed for the cutof f  wal1 and 4,100 ms (5,400 yd3) for  the dike.
Construct ion methods wi l l  be s imi ' lar  to those used dur ing construct ion of  the
north diked area in L982. A trench wil l be excavated to a depth of about
5-8 m (20-25 ft) to the gray clay layer to provide a barrier within the upper
layer of  mixed clay and sand lenses. Ongoing geohydrological  invest igat ions
wi l l  enab' le more precise def in i t ion of  the depth of  the south cutof f  wal l .
Clay wil l be backfi ' l led into the trench and compacted to 90% theoretical
maximum densi ty.  The dike wi l l  be constructed simi lar ly of  compacted clay on
top of  the subsurface cutof f  wal l .  The outside of  the dike wi ' l l  be covered
with r iprap (rocks) to protect  the dike f rom erosion.

About 3,000 ms (4,000 yds)** of  contaminated soi l  mater ia ls wi l l  be exca-
vated from Areas 2 (New Naval  h laste Area),8,  and 9 (Figure 3).  These soi ls
wi l l  be placed on top of  the K-55 residues in Bui ld ing 411, as descr ibed
previously.  Excavated areas wi l l  be backf i l led wi th c ' lean soi ls.

BuiTdings 401, 40LA, 409, 412, 415, 434, and the abovegrade port ion of
410 (Fi-gures 3 and 9) wi l l  be demol ished, and contaminated rubb' le (about
4,600 ms [5,000 yd3])  wi l l  be placed in the new south diked area. Uncon-
taminated rubble wi l l  be used for r iprap on the sides of  the dikes.  Bui ld-
ing 434, which previously housed the K-55 residues, wi l ' l  be demol ished by

*The amount rif contaminated soil materials is being revised upward based on
further radiological surveys, a revision of the cleanup cri ter ion (see
previous discussion), and a revision in the est imates of compaction of the
residues due to dewatering. As a result ,  the amount of "clean" clay would
be decreased.

*xThe volume to be excavated is being revised upward as a result of further
radiological surveys and a revision in the cleanup cri te,r ia (see previous
di  scuss i  on) .



conventiona' l  means after i t  has f i rst been washed down with high-pressure
vater to dislodge residue part icles remaining after the slurry t iansfer
operat ion (thereby reducing the potential  foi  airborne contamination).

.  . I t  is expected that the dike construct ion, contaminated soi ls excavation,
and demol i t ion of  bu i ld ings wi i l  be completed by the fa l l  o f  1984

.Upon complet ion of the abovementioned act ivi t ies, any remaining contami-
nated areas on the si te wi l l  be cleaned up and the contaminated matel ials wi l l
be p' laced in the diked area. The l iners and any contaminated sediments in and
under the temporary slurry-water holding pond, iedimentat ion ponds, and clean-
water holding ponds wi l l  be cleaned up. Contaminated water-t ieatment f i l ters,
res ins,  and sediments wi l l  a lso be p laced in  the d iked area.

F ina l ly ,  the remain ing vo id  space wi th in  the d iked area wi ' l ' l  be f i l ' led
with approximately 21,000 ̂s (27,000 yds) of clean backf i ' l l .x An earthern cap
wi l l  then be const ructed over  the ent i re  3 .4-ha (8.S-acre)  d iked area (F igure '10) .
The_cap wi i l  cons is t  o f  a  layer  o f  re in forced synthet ic  rubber  (EPDM),0.9 m
(3 f t )  o f  compacted c ' lay ,  9 .2  m (0.5 f t )  o f  sand,  and 0.5 m (1.5- f t )  o f  so i l .
About 55,000 mB (71,000 yd3) of clean f i ' l l  materials wi l l  be required for cap
construct ion (Table 6). The cap wi l l  be seeded with grass.

Over the three years of the proposed accelerated act ions, about 100,000 m3
(130,9Q0 yds) of clean f i ' l l  material 's,  pr imari ly clay, wi ' l l  b-e brought tb t tre
site (Table 5). I t  is ant icipated that the L-30 resiciue transfer ant dewatering
yi l l  take place during 1983, the K-55-residue transfer and dewatering during
19q1, and the f ina' l  s i te cleanup and construct ion of the interim cap during
1985. The work force wi l ' l  be s' l ight ly larger for the accelerated act ions than
during the L982 interim act ions; i .e.,  a total of 100, including 30 management
and monitoring personne'l brought in from outside the area. It is expe-ted
that construct ion workers wi l l  be aff i l iated with loca't  Niagara County unions,
as vlas the case during the 1982 work.

A summary of mit igat ive measures and monitor ing that wi l l  be part of this
proposed act ion is given in Table 7.

There are f ive basic alternatives to this proposed act ion: (1) defer al ' l
accelerated act ivi t ies unt i l  permanent disposit ion of NFSS can be determined
(no act ion), (2) defer only the construct ion of the interim cap unti l  permanent
dfsposit ion can be determined, (3) defer transfer and dewatering of the L-30
and K-65 residues, as wel l  as construct ion of the interim cap, unt i l  permanent
disposit ion can be determined, (4) package the L-30 and K-55 residue's, store
them in Bui lding 411 or other exist ing bui ldings at NFSS, and defer construct ion
of the interim iap unti l  a decision 

- is 
made 6n permanent aisposit ion, and

(5) inmediately remove al l  the residues and contaminated materials involved in
the-proposed act ion to some other si te for long-term management. Fol lowing is
a d iscuss ion of  each a l ternat ive.

*Ongoing radiological surveys may indicate the need for excavation of some
vicini ty propert ies near NFSS (Aerospace, Inc. 1982). Contaminated materials
from these propert ies wou' ld be placed within the south diked area, thus
reducing the need for clean backf i l l  materials. Cleanup of these propert ies
is not part of the currently proposed act ion.
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Altqrnat ivgl .  Because the permanent disposi t ion of  NFSS is unl ikely to
be detTFfriiETffiabout two yeari and may not be implemented for an int6r-
mediate t ime thereafter,  D0E- considers i i  prudent to cont inue the inter im
program of br inging the si te under better control ,  thus el iminat ing the
no-acti on al ternati ve.

Al ternat ive 2.  Construct ion of  the inter im cap is the f inal  step needed
to brTn[Tfifr6iTaminated materials under interim tontrol and is thdrefore
included as part of-the proposed accelerated interim remedial act ion program.
I!  is currently ant icipated'that the cap wi i ' l  be constructed in 1985 lnd-that
the decision on lon_g-term disposit ion wi ' l l  be made in late 1984 or early i .g8s.
Tlt l t ,  i t .  is possible that DOE may decide to proceed direct ly with whaiever
alternative is chosen for the long-term manalement of the wistes, without
construct ing the interim cap.

Alternative 3. The K-55 residues are current ' ly located in an old concrete
tower-ThEFTfGEGmica'lly unstable. These residuei are the most radioactive
of a' l l  the residues and contaminated materials stored at NFSS, amounting to
88X of the tota'l radium-225 inventory (Tabl e 2). It is necessary to movi them
to a more stable location. DOE currently has funding to move the residues to
Bui lding.411 and considers i t  prudent to-do so as pait  of i ts ongoing mainten-
ance and caretaker responsibi l i t ies under the interim act ion program-, pending
the later decision on the ' long-term 

disposit ion of NFSS.

Alter lat ive 4. Construct ion of packag' ing faci l i t ies for the L-30 and
K-65 fT&lt-EfrA-modification or construct-ion"of-ltorage facilit ies would be
Igguired to implement this al ternative. Funds are cumeit ly not avai lab1e for
this. Furthermore, bulk storage in Bui lding 411 is consideied to be suff ic ient
for.br ingiry_the si te under inter im control-.  The long-term management of the
residues wi l ' l  be addressed in the forthcoming EIS (U:S. Dep. Energy 1983b).

Alternative 5. DOE is considering removal to other si tes in i ts ongoing
decisiti:fr5Tiifl-[iocess on long-term ianagement of the NFSS residues a-nd
wastes. As noted previous' ly,  an EIS is beihg prepared to support this decision,
and the EIS should be f inal ized within the next two years.

POTENTIAL ISSUES AND ANALYSIS

Using the information given in the previous sect ions, as wel l  as the
methods of analysis discussed in a report by Argonne National Laboratory
(1982), the fo] ' lowing potential  issues were identi l iea and assessed.t

Radi ol  ogi cal

A major potential  issue is the radiological impact associated with the
proposed accelerated interim remedial actions. The predominant pathway by
which radionuclides could reach nearby workers and members of ttie genirai
publ ic during the proposed act ions is inhalat ion of radioact ive prodlcts such

*Potentia' l  issues assciated with the previous' ly proposed FY 1983
remedial act ions (which are in addit ion to th-e act ions proposed
gggglerated program) are discussed in a separate ADM (U.S. Dep.
1983a).

i  nter im
under the
Energy
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as those from decay of radon gas (one of the radionucl ides in the decay chain
of the uranium-238 found at NFSS). 0ther pathways (such as inhalat ion of
contaminated dust part ic les, external dose from submersion in a cloud of dust,
external dose fronr radioact ive part ic les deposited on the ground, or internal
9otq ftq ingesting contaminated food or water) are expectea to be relatively
ins ign i f icant  (Argonne Nat l .  Lab.  1gg2) .

The bases for the analyses of potential dose to nearby individua'l members
of the general publ ic and to the entire populat ion within-an 80-km radius of
the proposed act ion are described be' low.

Radioact ive re' leases for the f ive major act ivi t ies that consti tute the
proposed accelerated remedial act ions were est imated using the fol lowing
assumpti  ons.

(1) Ihe L-.30 and F-32 residue trangfer occurs in two parts: (a) trans-
ues from the east bay to the

west bay of Bui lding 411 over a ha1f-month period, and (b) transfer
of al l  the L-30 residues and the F-32 residues to the east bay
of Bui lding 411 over a one-month period. I t  was assumed con-
servat ively that the entire avai lable* radon inventory would be
released from the residues as they are transferred.

(2) The combined L-30/F-32 res_idqe dewatering, imnrediately fol lowing
bd.  This  i i  ro l lowed 

-

by a one:year period during which the residues are stored
beneath only the asphalt  layer whi le Act ivi t ies 3 and 4 -proceed.
The residues would cover an area of 1,700 m2 (18,000 ftz).  I t
was conservatively assumed that 10% of that area would have no
asphalt  covering (a' l lowing for cracks at the edges of bui lding
walls/pi l lars/pipes/etc. and for cracks that rnight develop as
the residues sett le during the dewatering process), whereas the
remaining 90% would have a 5-cm (2-in. )  

' layer of asphalt .  The
radon source term, calculated on the assumption that the gas
would escape from 10![ of the area during the storage period (one
year),  proved to be negl igible in comparison to the source tenns
that represent the transfer operations. Radon release during
dewatering was estimated to be even less than during storage.

(3) K-65 residue transfer occurs over a 1.S-month period. I t  was
assumed that t tE entire avai lable radon inventory would be
released, pr imari ly at Bui lding 411 (where the residues wi l l  be
dispersed over the 'large, 

open west bay) rather than at the
tower (mostly an enclosed space with only small  access holes
and small  residue surface area).

(4) K-'65 resjlue dewatering occurs over a four-month period.
ffi those app'lied to the L-30/F-32 residue
dewatering, resulted in the predict ion of an entirely negl igible
release of radon during this act ivi ty.

*A radon emanation power of 0.2 is assumed. Thus,
the residues can be released during the transfer
remain trapped inside the residue part icles.

only 20% of
act i  vi  t i  es.

in
80%

the
The

radon
other



t2

Act iv i t ies 3 and 4 were assumed to occur dur ing the f ina' l  5.5 months
of the one-year per iod of  storage of  the combi ied L-30/F-32 residues
(see Ac t iv i t y  2 ) .

(5) Excavation and placement of conleminqlqgl5oils over the K-65-riresidues occuf i  -
FTEii6fr'-of Activity 4. The 3,000';3 44,000-ft51 ir-iontiri-
nated soi ls has an average radium-226 concentiat ion of 50 pCi/g
(based 9! jt-he average oi data for Area 2 given in Anderson
et  a l .  1981) .  S ince dust  emiss ions f rom i imi lar  act iv i t ies
have been shown to be about 0.05% of the total volume hauled
(u.s. Environ. Prot.  Agency ] :gTl),  i t  was assumed that 3,g00 kg
(8,400 lb) of contaminitea dust w6uld be released.

Addit ional assumptions are:

'The releases -cau-se.d by_ Activi t ies l  through 4 occur continuously. The
release from Activi ty 5 is assumed to occui only 10 hours/day, S-days/week,
during the two-month period.

'  No dust is released by Activi t ies 1 through 4 because the residues are
always in water or highly saturated.

'The re ' lease height  above ground leve1 at  Bui ld ing 411 is  3  m (10 f t ) .
'  Each nearby individual member of the publ ic is conservatively assumed to

be outdoori during the f,orrs the releises take plaCe.

'  Buffalo meteorological data are considered to be representat ive of condi-'  t ions at th-e si te and, therefore, are used as they'were in the previous
radiological analysis for the Fy 1983 ADM (u.s. Dep. Energy rbega).

.  Assumi.ng that the mit igat ive measures discussed in Table 7 are employed,
potential  doses to individul l  members of the publ ic near the proposed'aci ion
are.predic ted to  be low (Table 8) .  Doses to ' the bronchia l  ep i thet ium are
estimated to be high-er than doses to the bone and lung becaJse the major
release associated with the proposed accelerated act ioni is radon gas ant i ts
99.9V products are deposited select ively on the bronchial t issue.- The pre-
dicted whole-body doses are similar in magnitude to doses received wtr i te
gPpndlng 4 minutes on a jet plane at high l l t i tudes or spending 19.5 months
(!nq l imq required to comp]etb the remedial act ion) at an'al t i tuie that is 2 m
(7 f t )  h igher  (Table 9) .  Speci f ic  organ doses (e. i . ,  bone and lung)  are lower
than doses received from natural souries (Table g).

The radiological impact of the proposed remedial act ivi t ies on the sur-
rounding Poql lqt ion was evaluated in' terms of the 100-year environmental dose
commitment (EDC). This EDC results from radionucl idei released during the
19.5 months of remedia' l  work; however, because some of these radionuci ides
hqye long half- l ives, exposure to radiat ion from the re]eased radionucl ides
wil l  continue beyond the 19.5 months of re' lease. Thus, the EDC includes the
dose commitment that would occur during the 19.5 monthi of remedial work and
the smaller dose commitment that would-occur over the next 100 years as a
result  of continued exposure to radiat ion.
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The EDCs to severa'l organs and the whole body were calculated for the
9. ! .Pgpu]at ion of  1 .2  mi1 ' l ion people (1980 censui )  res id ing wi th in  80 knr
(99 t i les)  o f  the s i te .  These EOCs'are i is ted in  Ta-n le  10 a l6ng wi th  the dose
lhig populat io-n wi l ' l  receive from natural background sources 6f radiat ion
during an equal period of t ime (19.5 months). A-conservative est imate is that
the dose from radon decay products to the bronchial epithe'lium wi'l l be increased
temporarity !y.0.1-0.?X. Other dose commitments are predicted to increase
less than 0.01X because of the pnoposed act ion.

A small  transitory (19.S-month durat ion) increase in the dose commitment
to the Canadian populat ion within 80 km of the si te wi ' l ' l  a ' lso occur. I t  is
expected to represent a fractiona'l increase of the same order of magnitude as
the dose to the U.S. popu'lation from the remedial action. The EDC to ttre
entire p_oPu]at ion of the Niagara Fal ls region from the remedia' l  act ion wi ' l ' l
have neg ' l ig ib le  ( i .e .  essent ia l ly  zero)  impact  on the heal th  o f  the res idents .

Doses to workers wi l1 be control led and l imited to less than those speci-
I iqi  by DOE regulat ions for occupationa' l  doses (e.g.,  whole-body doses'of
3000 mrem/quarter or 5000 mrem/year).  b, lorkers witT'Ue trained-regarding
radiat ion r isks and proper healfh-physics procedures. f ' lorkers in close prox-
imity.tg t .he L-30 and K-65 resiOuei wi ' l l  wbar protect ive clothing and wi i t  Ue
suppl ied with a special breathing apparatus, ai  necessary (Tablet).

The potential  for an accidental spi l l  during the residue transfer opera-
l iql l ,  part icular ly during the K-65 rei idue tranlfer,  could also be an ibsue.
lpi l ts could range from small  leaks at pipe and equipment connections to a
larger  re lease due to  a  p ipe l ine break.  A l though the 'p ipe l ine wi l l  be welded
steel and the tota' l  t ransfer t ime only 1.5 months, the-cdnsequences of a break
|rere assessed using the fol lowing assumptions:

.  The volume of slurry lost during a spi l l  would be 10 mg (13 yd3), based
on the amount that v*ould be lost if it took about 10 minutes to shut down
the operation after a break occurred. This corresponds to about 2.0 mg
(2.6 yds)  o f  res idues,  assuming a s lur ry  cons is t ing of  30% res idues by
wgight, Based on an average radium-225 concentrat ion of 217,000 pCi/g- in
the-K-65 residues (Table 2\,  about 0.75 Ci of radiun-225 wouid be'spiTleO.

'The spi l l  is assumed to spread over a 100-m2 (L20- yd2) area, necessi-
tat ing excavation of about 40 m3 (50 yd3) of contaminated soi ls with an
average radium-226 concentration of 12,000 pCi/9.

' It is assumed that it would take two workers one day to remove the con-
taminated soil materials. The workers are assutned to spend one hour in a
20 mrem/h radiat ion f ield ( i .e.,  standing very near to or on top of the
contaminated area), 4 hours in a 2 mrem,/h f ield ( i .e.,  operat ing cleanup
equipment) ,  and 3 hours in  a  0.2 mrem/h f ie ld .

'The mater ia l  nould be wet ,  thus producing l i t t le  or  no dust  or  radon
release. I f  the material  began to dry during the cleanup operat ion, i t
would be wetted down to ensure minima'l releases of contaminated dust and
radon. If necessary, the workers would be supplied with masks and,/or a
c lean supply  o f  a i r .
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. .  Jh.-  maJor radio ' logical  impact associated with the spi '11 would be the
radio'logical -doses to the two riorkers. The major source df exposure wou'ld be
from externa'l galnma radiation because the maierials wf l l  be 

'wet, 
thereby

resul t ing in minjmal rel . " r . r  of  radon gis ino contaminated soi l  
'part i . i . ' r .

The external gamma dose to each worker w6uld be 30 mrem using the bssumptions
given p1_evious' ly.  For comparison, the occupat ional  dose l Imit  under 'DOE
0rder 5480.1A for the whole body is 3000 mrem per calendar quarter and 5000 mrem
for the ent i re year.  Thus, wor-ker exposures wbuld be wel l  delow DOE operat ing
l im i ts

Another radiological  issue may be whether the decontaminat ion cr i ter ion
for the contaminated areas at  NFSS wi] ' l  be considered suff ic ient .  The cr i -
ter ion to be used is the EPA standard for c leanup of  d ispersed uranium mi l l
ta i l ings (U.S. Environ. Prot .  Agency 1983).  Furthermore, based on a recent
detai led study (U.S. Dep. Energy 19-83c, L983d),  DOE be' l ieves that th is cr i -
ter ion is conservat ively ' low 

consider ing any potent ia l  adverse heal th ef fects
that might occur in the future from any reli i lual contamination. Re'lease of
thg c'leane-d-up areas for other uses is hot part of the proposed action. Such
release wi l l  be subject  to a separate DOE ddcis ion in the future.

.-Thg adequacy of the sedimentation pond,/water treatment system with respect
to discharge of radioactively contamindted water has been raised as an issue,
pqrllcularly since the eniergency release of water from the system in the fall
of  1982. Sedimentat ion alonie wi l l  be insuff ic ient  t reatment- to al low discharge
of s' lurry water. The water wi' l l  have been in contact with the stored residuei
suf f ic ient ly long to lead to high concentrat ions of  d issolved radionucl ides
a1!-of  f ine part ic les that  do noi  readj ly set t le out.  Therefore,  these waters
wi l l  be t reated in a system consist ing-of  a radium-speci f ic  DO|r l  medium, a
ulSl t ium-spe-ci f ic  medium, a charcsal  f iTter,  and ion-ex'change resins.  No water
wi l l  be released unless concentrat ions of  radioact ive sub-stances are at  or
below DOE operat ing l imi ts,  even i f  addi t iona' l  equipment must be added (see
later discussion of  nonradio ' logical  substances in t t rd discharge).

The suff ic iency of  the water discharge cr i ter ia for  radioact ive contami-
nants has also been raised as an issue. Al though the discharge wi l l  be at  or
Pg lg* .00E opera t ing  l im i ts ,  a  d ischarge a t  o r  s ' l i gh t l y  lower than the  es tab-
l ished l imi ts may not be considered to be t 'as low-as-reasonably achievable"
(ALARA).- - However, the water-treatment system was tested durin! fsae and was
successful in removing contaminants from runoff water from the north diked
area. Al though i t  wi l l  be more di f f icul t  to remove contaminants f rom the more
highly concentrated slurry water, every effort wil l be made to reduce con-
taminant levels be1ow DOE operat ing t imi ts.

Phys ica ]  and B io ' log ica l

The adequacy of the sedimentation/holding ponds to retain runoff water
may be an issue. The system has been designed to accommodate a 1O-year stornr
event,  but  a sequence of  ra infal ls of  lesser magnitude over a short  per iod of
time could stress the system. Water wil l theref.ore be treated and released as
quickly as permit ted under the SPDES permit ,  thus maximizing the holding
capacity of the system.

_ The adequacy of the sediment/treatment system with respect to discharge
of nonradiological  chemical  pol lutahts may also be an issue. The pr imary
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source of chemical ly contaminated water wi l l  be the water from residue
dewatering. _ The elements _regulated by the SPDES permit,  part icular)y the
meta ls ,  wi l l  be both d isso lved in  the-water  and a isoc ia ied wi th  f ine 'c lay
part ic ' les that wi l l  not readi]y sett le out.  Contaminant concentrat ions in-the
untreated water are-_expected to greatly exceed state discharge 'l imits; 

thus,
careful treatment will be necessiry to- reduce contaminant coicentrations to
permitted levels_, - I !- is expected ihat the SPDES permit wi l l  be granted prior
to the planned- FY 1983 act ions. (See a' lso discuision on SPDES fermit uhder
soc ioeconomic issues.  )

In addit iol  t9 the previous' ly mentioned water qual i ty issues, a potential
issue associated with the transfei of the K-55 residues t-o gui lding 411 is the
possible migrat ion of contaminants from the bui lding via any connict ions to
the near-surface groundwater through the building f6undation. However, the
bui lding wal_1s. and f loors wi l l  be-careful ly insf lected and repaired, where
necessa.ry.- Exist- ing pipes around the bui ldfng wi ' l1 be removed'and/oi grouted.
Thus, during an interim period of about 10 y-ears, l i t t le or no migrat- ion of
contaminants from the residues through the bui ' lding foundation is Expected to
occur.- Also, the near-surface groundlater wi ' l l  be-intercepted by the dike and
subsurface cutoff  wal l  surrounding the buj lding, thus subitant i i l ly reducing
the rate_ of any contaminant migratlon from the i6ntainment area. T-he potentTal
issue of any lo_ng-term migrat ion wi l l  be addressed during the decisior i-making
process on the long-term management of the NFSS.

- The proposed transfer and dewatering of the L-30 and K-65 residues also
raises the issue that this action may be-a premature comnitment of resources
if it is found that the residues musl be mdved again by a slurry method for
remova'l from NFSS and long-term managenent elsewhele or-for prepiration of the
residues for management in a different form. However, as discrissed under the
previous sect ion on the proposed act ion and alternatives, the ult imate dis-
position of the site wil ' l not be decided for about two y6ars and may not be
implemented f9" an indeterminate time thereafter. Furtiermore, turiding is
currently avai lab' le to place the residues in a more stab' le condit ion. T=here-
fo1e, DOE considers the proposed transfer and dewatering to be prudent care-
taker act ions.

The durability of the interim cap over the waste containment area may be
an issue.  Dur ing the 25-year  des ign ' l i fe  o f  the cap,  the c lay over ly ing- the
FP?M 

'layer 
may become saturated duiing spring snoumielt or duiing peiiodi ot

intense rainfal '1. l r i th possible frosi penet-rat ion to depths of b.9-1.2 m
(3-4 f t)  in the Niagara Fal ls area, cracks could develop in the clay cover as
a result  of frost heaving. Such cracks could faci l i tate the inf i l i rat ion of
water-t fro_ugh the clay to the EPDM'layer. Sl ippage of the overlying earthen
material-glong the clay/EPDM interface-could oct ir-as a result  oi the 1:10 slope,
the possible_saturation of the clay, and the presence of water at the EPDM/c1ay
interface. The DOE wil l  monitor {he cap condit ion during the interim contro' l  

-

period and wi l ' l  make any necessary repairs.

Soci oeconomi c

The major potehtia' l  socioeconomic issue associated with the
ggl ion is publ ic apprehension that this inter im act ion may lead to
NFss-as a permanent radioact ive-waste disposal si te. Hdwever, as
previously under alternatives to the proposed act ion, DOE bel ieves

proposed
establ i  shi ng
di scussed
that i t  is
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prudent to take the proposed inter im act ion as part  of  i ts  ongoing caretaker
and main tenance respons ib i l i t i es  a t  the  s i te .  Apprehens ions  shou ld  be  reduced
by the mit igat ive measures presented in Table 7--such as informing the publ ic
about the proposed inter im act ion and assur ing them that they vr i ' l l  be invo' lved
in any decis ion-making concenning the long-telm, permanent Aisposi t ion of  the
s i te .

A socioeconomic issue that has been raised by the state of New York and
the town of  Lewiston dur ing the EIS scoping process is the desirabi l i ty  of
Paglqging the K-55 and L-30 residues rather- than placing them in bulk form in
Bu i ld ing  411.  I f  i t  i s ' la te r  dec ided to  remove these re t idues  f rom NFSS,  such
removal would be faci l i tated because the residues would already be packaged.
However,  as noted previously under the discussion of  a l ternat ives,  th is would
require construct ion of  packaging faci l i t ies and modif icat ion or construct ion
of -s to rage fac i l i t i es ,  fo r  wh ich  funds  are  no t  cur ren t ly  ava i lab le .  DOE
bel ieves i t  is  prudent to remove the residues from the tower and place them in
a  more  s tab le  cond i t ion  in  Bu i ld ing  411 pend ing  the  dec is ion  on  long- te rm
dispos i t ion  o f  the  res idues .

Another potent ia l  socioeconomic issue is the increased traf f ic  on local
roadsr part icular ly t rucks haul ing the 1.00,000 ms (130,000 yd3) of  f i l ' l
mater ia ls to the s i te (Tab' le 5),  lnd the potent ia l  for  increased r isk of
vehic le accidents.  Dur ing the summer,  aboui .54 t rucks per day wi ' l l  be de1iver-
ing backf i l l  mater ia ls wl ien backf i l l  operat ions take place. ' t -  However,  there
are no major industr ia ' l ,  commercial ,  recreat ional ,  or  resident ia l  areas along
the roads 

' l ikely 
to bear nost of  the construct ion t raf f ic  associated with the

proposed act ion.  Furthermore, major resident ia l  areas wi l l  be avoided when
transport ing backf i l l  mater ia ' ls  to the s i te.

*Assuming that backf i l l  operat ions occur for
20 working days each month, and 10 yd3 per

3 years: 4 months each summer,
truck.
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Secondary and Tertiary Roads (Public and Private)
Niagara Fa1' ls Storage Si te (NFSS) and Centra ' l
Di tch.  Adapted from U.S. Geological  Survey (1965)
aer ia l  photographs.
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Tab le  1 .  Pre l im inary
Mater ia ls Stored

Accel erated

Est imate of  Volumes of  Contaminated
at NFSS As of  Complet ion of

Inter im Act ions in 1985x

Res i dues Addi t iona' l  Contaminated Soi ls .  e tc .

Vo I umet I

yd3 0escri pt i on

Vol  umet l

n3 yd30escr i  p t  i  on n3

Afr i met

K -65

L-30

f-32

L- 50

Subtota I

U.  S.  Government

l . l idd lesex sands

R- l0

Subtota'l

SUBTOTAL

20% Contingency

TOTAL

| l eg l i g i b l e

7 .000  9 .500

7 ,000 9,500

R-10 area 1972
(above ground)12

R-10 area 1980
(belov ground)13

N diked area 1982.
addi t i ona I t '

l{ diked area 1983-84
addi  t iona I  ts

Bld9.  411 cover ts

N and S d iked areas
( rerrai ning bottonr)t6

S  d i ked  a rea  bu i l d i ngs
and rubble

3 ,000

5 ;000

500

I .500

11 ,000

4 ,000

9,000

500

?.ooo

14,500

11 ,500

27 ,000

12,000

30,500

9 ,000

t0 ,000

9 ,000

15,000

35 ,000

15,500

40,000

11,500

13 ,000

1r,500

18 ,000

l{A

24 ,000

NA

108.000 141.500

21.500 28 .500

129.500 170,00018,000 24,000

GRAND ToTAL = 150,000 m3 (190,000 yd3)

tl Rounded to nearest 500 n3 or 500 yd3. Grand totals rounded to trro significant

t2

t3

d i  g i  t s .

About  11,500 n3 (15,000 yd3)  of  contaminated soi ' ls  were p laced in the R-10 area
dur ing a 1972 renedia l  r l t ion.  Analys is  of  the data for  core samp' les taken in 1980
(Andeison et  a l .  1981) general ly  conf i rms th is  anount .  Based on the Anderson data
and an engineering drawing of the R-10 area prior to contnencement of interin
remedia ' l  ic t ions in  1982 [Bechte l  t {at l .  Inc. '1982c) ,  there were about  18.500 rn3
(24,000 yO3) of  contaminated soi ls  and res idues (v i th  radiunr-226 concentrat ions
greater  than 15 pCi /g)  above the or ig inal  grade in the R-10 area (cover ing about
4 acres) .  Subtract ing the 7,000 | t |3  (9,500 yd3)  of  R-10 res idues,  there vere about
11,000 m3 (14,500 yd3)  of  contarn inated soi ls  aboveground.

Based on the core sanples taken in 1980 (Anderson et al. 1981) and the 9b9y9- ̂
nrent ioned drawing (Bechte l  Nat l . ,  Inc.  1982c) ,  there Yas an est inated 27,000 nr
(35,000 yd3)  of  iontaminated soi ls  (greater  than 15 pCi /9 radiun '226)  below the
or ig inal  grade.  l t  was conservat ive ly  assumed that  the 15 pCi lg contaminated c9n-
toui approached the shape of an upsid-e-down wedding cake. The greatest depth of
con tam ina t i on  vas  3 .75  n  (12 .5  f t ) .

I t  is  assunred that  the por t ion y i th  radiun-225 concetrat ions betneen 5 and 15 pCi /g
could not  be pract icably separated f rom the por t ion wi th concentrat ions greater  than
15  pC i /g .

0f  the est inated 51,500 yd3 of  contaminated nater ia ls  to be c leane!  gp_bot ' !  onsi te
and of fs i te  dur ing i r re f !g3- fg84 inter im remedia l  act ions,  about  40,000 yd3 would be
placed in the nor lh d ike area and 11,500 yd3 would be p laced over  the devatered K-55
res idues  i n  Eu i l d i ng  411 .

8 .5  ac res  n r i nus  4  ac res  (1980  R-10  p i l e  a rea )  m inus  0 .5  ac re  (d i kes )  =  4  ac res .
4 acres x Z- leeL deep = 13,000 yd3.

t .

1 s

to

*NOTE: Subject  to revis ion based on ongoing engineer ino anal .vses.
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Table 2.  Radium-226 Inventory in Contaminated Mater ia ls
Stored at  NFSS as of  Complet ion of  Acce' lerated

In te r im Remedia l  Ac t ions  in  1985*

Descr i  p t  i  on yd3n3

Vo I umet I Average
Ra-225 Conc.

( p C i / g )

Ra-226
I nventory

( c i  )

l(-55 res i clues

L -30  res idues

F-32  res idues

L-50 res idues

SUBTOTAT

R-10  a rea  1980 ,  i nc l .
R-10 res ic luest .

Rema i n' i ng contami nated
s o i l s ,  r u b b l e ,  e t c . t 5

201 contingency on non-
res idue  n ra te r i a l s t5

SUBTOTAL

GRAND TOTAT

3 ,000
6 ,000

500
1.500

11,000

45,500

70,500

21,500

137 ,000
150 ,000

4 ,000
8 , 0 0 0

500
2.000

14 ,500

59.500

91,500

28.500

179 ,500
190 ,000

2?0 ,00012

12,00012

3001?

':loo"

9513

- -1e

77513
got3

0 .  l t 3

513

871

9

3 . 4

L2.4

883

K-55 res idues

L-30 + F-32 res idues

L- 50

TOTAT

X of  Tota l  Volume 1 of Total Ra-226 Inventory

2 . t
4 . 4
1 . 0
7 . 5

88
10
0 . 7

99

Rounded to nearest 500 n3 or 500 yd3. Grand totals rounded to tvo sig-
n i f i c a n t  d i g i t s .

Geometr ic  nean of  data g iven in Anderson et  a l .  ( f981) .

Estinated inventory based on volunes times estinated average concentra-
t i ons .

See  Tab ' l e  1 .  I nc ludes  o r i g i na l  R -10  res idues  p lus  add i t i ona l  so i l s  above
and below ground contaminated to > 15 pCi/g Ra-226.
See Table 1.  Ooes not  inc luc le:  ( l )  por t ions of  covers,  d ikes,  etc .  that
would have to be t reated ag contaminated mater ia ls  i f  a  future decis ion
were nade to renove a l l  contaminated mater ia ls ,  (Z)  contanr inated rnater ia ls
f rom v ic in i ty  propert ies that  are current ly  being surveyed to detennine i f
rac l ionucl ides occur  in  suf f ic ient  concentrat ions to necessi tate renoval
ancl  p lacement  of  the contaminated rnater ia ls  wi th in the d iked areas at
NF5S.

No  da ta  ava i ' l ab le .  The  3 .4  C i  i s  an  assumed  uppe r  l i n i t  based  p r i r na r i l y
on the fact  that  nost  of  the soi l  nrater ia ls  r rere contaminated as a resul t
o f  e ros ion  o f  t he  o r i g i na l  R -10  res idues .

t !

12

t3

f .

1s

to

*N0TE: Subject  to revis ion based on ongoing analyses-
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Table 5. Governmental Agencies with Potential  Regulatory contro' l
Over the Proposed Accelerated Interim Remedial Act ions

Federal

Nuclear Regulatory Commission
Environmental Protection Agency
Department of Energy

State of New York

Department of Environmental Conservation
Department of Health
Department of Labor
Department of Transportation

Niaqara County

Finance, Pub' l ic  Heal th,  and Publ ic Safety Commit tee
Health Department
Board of Health
Environmental Management Counci' l
P lann ing  Board

Town of Lewiston

Town Board
Bui ld ing and Zoning Inspector
Zoning Board of  Appeals
Environmental Conservation Committee

Data from Pol i tech Corporat ion (1980).
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Tab le  5 .  C lean  F i l l
Interim Remedia'l

Requirements for Accelerated
Action Program at NFSS

Vol ume
Descri  pt i  on mo yd3

South cutof f  wa] l

South dike

Backf i l ' l  in c leanup areast l

Backf i ' l l  in south diked areat2
Clay for Bldgs. 41,3 & 414 cap

Clay for  B1dg. 411 captg

Inter im cap: Clay

Sand

Soi I

14,500
2,300
5,500

21,000
800

2,000
31;400
5,500

17.500
100,0001{

19,000
3,000
7,290

27,000
1,000
3,000

41,L00
7 ,300

23,000
130,00014

t1

1z

1s

t4

The amount of backfi l l  in cleanup areas may be
increased, depending on the amount of  addi t ional
excavation that may be required as a result of
addi t ionaj  radiological  surveys and a change in
the c ' leanup cr i ter ia.

0ngoing radiological surveys may indicate the need
for excavat ion of  some vic in i ty propert ies near
NFSS. Contaminated nateria'ls from these properties
would be placed in the south diked area, thus
reducing the need for c ' lean backf i '11 mater ia ls.
C'leanup of these properties is not part of the
currently proposed action.

The amount of [cleant' clay for the B1dg. 411 cap
may be decreased, depending on the amount of addi-
t ional  contaminated clay soi l  mater ia ls that  wi l l
be excavated and used as part of the cap.

Rounded to two signi f icant digi ts.
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Table 7.  Mit igat ive Measures and Monitor ing That l ' / i l l  Be Part  of  the
Proposed Action

Use of^asphal t  layer on top of  L-30 and K-65 residues dur ing dewater ing
operat ions;  per iodic inspect ion of  the asphal t  layer for  exiessive craiks;
p ' lacement of  soi ls and/or c lay over the residues as soon as possible.
Use of  we' lded steel  p ipel ine for  the K-55 residue transfer;  holding pond
l ined with EPDM; construct ion of  an earthen berm around th6 tower fo 'contain
any  leaks  or  sp i l l s ;  es tab l i shment  o f  a  sp i l l  p revent ion  cont ro l  and
countermeasures p1an.

contaminat ion-- inc lud ing estab l ishment  o f
of temporary plast ic sheeting, decontamina-

erosion and runoff control measures, and

Contro'ls over further spread of
contaminat ion control  zones, use
t ion  o f  veh ic ' les  and equ ipment ,
worker monitor ing.

Prompt seeding and mulching of inter im cap to minimize erosion.
Standard contamination and worker radiat ion-exposure controls; education
and training of workers with regard to radiat ion r isks and hea' l th-physics
procedures;-use of protect ive cTothing and breathing apparatus for 'w-ork
near the K-55 and L-30 residues.
Air and water qual i ty monitor ing for radioact ive substances; monitor ing of
the water for radiological and nonradiological substances prior to dis-harge;
treatment of water (as necessary) to reduce concentrations of radionuc'lides
to DOE operat ing l imits and concentrat ions of nonradio' logical substances to
s ta te  d ischarge ' l im i ts .

'Rout ing of  t ruck t ra f f ic  to  avoid res ident ia l  areas,  where poss ib le .
'  Informing local authori t ies, nearby property oyrners, and concerned cit izens

of the proposed act ion; designating a publ ic ' l iaison person; courteous
treatment of si te visi tors; assurance to interested persons that the pub' l ic
wi l l  be involved in any decision-rnaking concerning the long-term, permanent
d ispos i t ion of  the s i te .
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a .

, Table 8.  Cumulat ive Radiat ion Doses to Selected Members of  the Genera' l
Pub' l ic  Dur ing Proposed Accelerated Inter im Remedial  Act ionst l

Location of
Person Dose (mrem)

Descr ipt ion of  Relat ive to who' le Average Bronchial
Person Bui ld ing 411 Body Bone Lung- Epi thel ium

Apartment resident
at KOA campground
(nearest perma-
nent  res ident )  0 .7  km SSht  0 .02 0.11 O. tZ 10.G

Person at Lewiston-
Porter Central
Schoo'f  s 2. 4 km ht <0. 01 0. 01 0. 01 0.77

Tra i ler  park
res ident  2 .6  km Nl ' /  <0.01 0.03 0.04 1.5G

SCA Chemical t,laste
Services worker
nor th  of  B ldg.  411 1.2 km NNE 0.02 0.17 O.Z 11.4

t l  Bases for  rad io log ica l  analys is  are g iven in  the text .
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a

Tab'l e 9. Compari son of
Remedia' l  Act ion to

Doses to Nearest
Doses from Natural

Permanent Resident f rom
Background Sources

Dose from Remedial  Act ion
(va lues  f rom Tab le  8 ) Comparable Dose

0.02 mrem (who' le body)f1

0. LL mrem (bone)t1

0.12 mrenr (average ' lung)f l

1.0.5 mrem (bronchial
ePi the'l i um)t2

Equal dose of 0.02 mrem from riding
4 minutes in  a  je t  p lane at  10,000 m
(33,000 f t )  because of  increase in
cosmic rad ia t ion wi th  a l t i tude,  or

Equa'l dose of 0.02 mrem from staying for
the same amount of time as the remedia'l
act ion (19.5 months) at 2-m (7-ft)
h igher  a l t i tude

280 mrem received from natural sources
(background) over the same period of
t ime

290
the

mrem received from background over
same period of time

520 to 980 mrem received from background
over the same period of time

t1 conversion factors are given in reports of Argonne Nationa]
Laboratory (1982) and Nitionat Couhcil on Radiation Protection
and l4easurements (1975).

1z Based on 320 to 500 mrem/yr, assuming an outdoor radon-222 concen-
trat ion of 0.3 pci/L (Mosbs et al .  1953), an indoor concentrat ion
of 1 pci/L (u.N. sci.  comm. At. Radiat.  ]rg77), and dose conversion
factors for radon'222 of 1000 mrem/yr per pciiL for outdoor back-
ground condit ions ( inf ini te source) and 625 mrem/yr per pci/L for
indoor condit ions (50% equi l ibr ium of radon daughieri)  ( tJ.s. Nuc't .
Reg. Comm. 1980)
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Tab'le L0. Environmenta'l Dose Commitments (EDC) to the
U.S. Populat iont l  from proposed Acceieraied

Interim Remedial Act ions

Tissue or Organ
Person-fem or organ-remf2

EDC Natural Background

EDC as %
Natural

Background

| lho1e body

Bone

Average 
' lung

Bronch ia l  ep i the l ium

150,000

200,000

210,000

500,000 -  1 . ,200,000

5

18

0.004

0.009

0.008

0.1  -  0 .2

17

1,200

t1 100-year EDC to the U.S. populat ion within 80 km (50
1z Va' lues are for the period of 19.5 months required to

remedia' l  act ion.

mi)  o f  the  s i te .

complete the
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