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MS. Joyce feldman 
U.S. ~'vfronmental Protection Agency 
26 Federal Plaza RoOlll 731 
He:' York. Hew York 10278 

De.::- Ms. feldman: 

HA:;~RDOUS WASTE SITE RATING SHEETS FOR SITES IN NEW YORK AND NEW JERSEY 

Enclosed you will find the DOE prepared Hazard Ranking System rating sheets 
for the Niagara Falls Storage Site, Lewiston. New York. and the fonner 
Nl Industrie$ plant in Colonie. New York. I have requested from OOE-HQ 
thti rating sheets for sites in Tonowanda. Hew York (Seaway Industrial 
Pad~. Ashland 011 I and II. and Linde Air Products Division) and for the 
M1...;jlesex Sampling Plant in New Jersey. These will be sent to you as 
soc~ as they are available. 

A:. soon as you would 11ke to meet and. discuss this information please 
gh'! me a can. 

CE-53::1cCrar./(en 

Enc~osurt: 
As stated 

cc: G. Tur1. IIE-23. GTN 

Stephen H. McCracken 
Site Manager 
Technical Services Oivision 

CE-53:SHMcCracken:db:6-4403:5/27/86 
Meri;orywrfter 092/feldman 
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Mr. William J. Librizzi, Director 
Emergency and Remedial Response Division 
U.S. Environmental Protection Agency 
Region II 
26 Federal Pl aza 
New York, New York 10278 

Dear Mr. Librizzi: 

",::,.;H~··i~:\o"fo1l0W u~t~AV~~;!~~;brUary 11, 1985, letter providing information 
that you requested on the Department of Energy (DOE) sites'tnat are part of 
the FUSRAP and SFMP. Enclosure 1 is our Hazard Ranking System rating 
sheets for the Niagara Falls Storage Site, Lewiston, New York. The site 
has been rat~d for two conditions: (1) current site conditions, and (2) 
site conditions that will exist following completion of the interim 
remedial actions (1985). In addition. the site has also been rated 
(Enclosure 2) for these two conditions using the Modified Hazard Ranking 
System, which explicitly accounts for radioactive material as well as 
nonradioactive hazardous wastes. A description of the Modified Hazard 
Ranking System was included with my previous correspondence. 

We have also compiled a list of reports that provide the information which 
would be included in a Remedial Investigations Report. Enclosure 3 shows 
the Remedial Investigations Report table of content by section and reports 
on the Niagara Falls Storage Site that contain applicable information. The 
reports that can be obtained from the Remedial Action Program Information 
Center, Oak Ridge Nalional Laboratory. Building 2001. P.O. Box X. 
Oak Ridge, Tennessee 37830, are marked with an asterisk. We will provide 
the other referenced documents upon request. 

We are muting with th'. En'ifrorur.ental Impacts Branch to discuss cOlrnlents on 
the draft Environmental Impact Statement for Long-Term Management of the 
Wastes and Residues at the Niagara Falls Storage Site on March 25 and would 
be available to answer any questions that you might have on the enclosed 

00lJIJO 
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.' .. information. I hope ~hat this infonnation is useful to you, and if you 
have "any questions p1;ase call Mr. Edward Delaney (FTS 233-4716 or . 
3Ql~353-4717). 

, . -. '':.' ,- -' ~. . . ,,'. 
NE-24· 

.·~ney·' ~~;{. , .. ",:/:. 

Sincerely. 
. ,- .... 

. :.~ .. . 3fiq85 

3 Enclosures 

c ... • ... 
s. Williams. EPQ/HQ 

bce: ·W. v~ 'C. JJG·~ 
T. FrangoSt~£-243 
L. Campbell. OR . 
c. Hiller. RL 
P. Merry-Libby. ANL 
A;ro~~ac.e(.L 
.;J. 6.'''''' I n-
NE-73 (4) 
N£-24 

John E. Baublitz. Director 
Division of Remedial Action Projects 
Office of Tenninal Waste Disposal 

and Remedial Action 
Office of Nuclear Energy 

Turi ~pj 
NE-24:G uri:ph:353-2765:3/l5/85:IBM:73/6:2.32.l.4 

IBM:73/24 (Encl. 3) 

~lt:' 
3D7185 
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038386 
EPA HAZARDOUS WAST! SIT! RANKING SYSTEM CALCULATIONS FOR 

THE NIAGARA FALLS STOllAGE SITE (NlSS) 

Locatlon: Levlston, New York 
EPA !.egion II 
levlewer: B. Frltz 
Date: 3-4-85 '. . '.' 

,x FacUlty Descrlption: Facilltyispart' o~c'a former Manhattan En,1'neei'~t} .... 
. Dlstrict (HED) site. which In turti was pciit' of the former LakeOntafio' 

Ordnance ~orlta. Beginning in 1944, HED used the sHe for the atorage of 
radlo~ctive residues resulting from processing of uranium ore (primarily 
at Linde Air products, Town of Tonawanda, Nev York, and Malllnckrodt 
Chelllical Co., St. Louis, Missouri), contamnated scrap and rubble from 
decommissioning activities, biological and mace11aneous wastes from the 
University of Iochester, and low-level fission product waste from Xnolls 
Atolllic 20wer Laboratory. The primary waste constituents of concern are 
radium and uranium. Site 18 being cleaned up under the Department of 
!nergy~s Surplus Facilities Management Program. Interim remedial actlona 
consist of consolidation of all wast2s (residues plus coniallli~ated soil 
from vlcinity properties being decontaminated under the Formerly Utilized 
Sites Reme~al Action Program) into a single pile on the aouthwest portion 
of the site. The pile Is surrounded by a dike and underlain by a clay 
liner. Upon completion of the remedial actions, expected to be late 1985, 
the pile will be covered with layers of clay, sand, and soil. Final 
disposition of the material awaits completion of the NEPA process. 
Pr1:ary exposure pathway is groundwater r~ute. 

Current a1te conditions: 

S~8.17 (Sgv-1J.97 S,w-2.18 

SF!- NIA 

SOC- N/A 

Sa-a) 

Site ccnditiona following completion of interim remedial actions: 

SK-4.04 (Srw-6.98 S.w-O 

SF!- RIA 

SDC- N/A 
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. Ground W&:,.r Route Wo", Sheet - Current Site Condition i 

R&d"; 'Kf« , ASsit;.-,,,,d Val.,. I MUltio I I Max. fA.,. 
(C:rc:'i ene. oller 5=,. ~ (:s~, 

m CbsetWd Rei .... G AS 1 I 01 AS I ~1 

" 0CMMId reI __ Is gtwn I ~ 01 ~ ;J~ed. to lin. m, 
It oOMned rei .... Is ~jyen I xore 0; 0. ~:-oceed 10 11M m 

m Route~ . 3..2 
CeQUl to Aquifer at 0 1 2 (J) 2 I:, • Concern 
Net ilftc:ipitadocl 0 'ffil 1 2- 3 
hn'nat)Ulty of 1ft. a 1 2' l 1 Z. 3 
Unsaturated Zone 

PftysJaI State O~2 l 1 I :I 

I Total Reut. Cl4-~ S=re I II I 15 I 
@l C4ntalnment 0 '0 3 1 I -i-I 3 I 1~ 

0 Wast. CIatac:~ 3.4 
Toxlcltyl FvsUitenc:. 0 :I 8 2 1215@> 1 Irf 18 
Ha:at"C:oua W~t. o 1 2 345 • 7@ 1 S- a 
euanuty 

I TOQI Waste Cl~er\$tI=Sc:,. I .2" I %5 I 
m Tvuets 3..5 

GICUnd Water Use 0 1 @ :I :I (, • 
DIstanCe 10 HeltUt 

) 1~ • 4 ~ 10 1 I ~ 
Wetll ~CUl&non 18 18 .. 
S.,.,ed 24 :tll2:.540 

I Total T&P;":l SC#e I 1'1 l 'V 1 
(!] "lin. m 's '5. m"ltJOr, m I 0 • rn I~oct 157.~ I II lin. OJ i. O. mUltlcty rn I rn I G 1 CD 
Iil CIWd.Une (!1 by 57.~ Mel tnUlllClY lIY 100 S,w· 13.,7 

GROUND 'NATE:; n:JU~ WeRi< SHE:;" 

-' 



Groun4 Wat., ROut. Wene Sheet _ Slte ~OnQltl0nS .Aner 
Interim Remedial Actfo~ 

Ratlno ~acW I .A~ned Vatue fMUltI- Score Mao I "., . ,Oret. On •• 011., Sco,.. (S.c:tfon' 

s 

m Observed ,.., .... 0 ~ 1 .0 ~, ~1 

It 0CMtWd nNO&M Is ;Mn a se«. 01 ~ ;)f'OCMd. to 'Ine [!!. 
If OOMl"ted "'ue Is ~ a XQre 0; o. proc:.-d to line m 

CD Route~ 3.2 
Ceptft to .Aquilw 01 0 12@ 2 f, • ~nc:wn 

Net Precfpitadcn 0 
'$3 

1 2 3 
P1K'IneacU'ty 01 Ifte 0 12::1 1 ~ 3 
UnsaftJnlted Zone 

Physical State 002 3 1 I 3 

I Tetat Rout. Qarac:teristfcS Sc:ore I " I 
15 I 

@l Contatnment O(!)2 3 1 I "{ -I 3 I ~ ~ 

0W~t.~ ~~ 
ToxlQ~/~~ o 3 • • 12 15@ 1 ,y 18 
Hazan:ous W~ 0 1 2 ::I .. 5 5 7® 1 t a 
Ouantfty 

. 

I 'roW Wast. C'lat'JC!etis:Jc::s Scot. I 2b I 2S I 
m r~.ts 

" 
.1.5 

Ground Wat., Use a 1Q')l ::I • ClstanC. to Nearest 
} 1~ , 5 @ ~o 1 ~ 40 

We," POOu~UOft 18 18 ... 
S~ 2' :O~l540 

r Total T~.ts See,.. 11'1 ~ .t I 
[!J It lin. m Is '5, multi"" m • 0 • rn 

!7.::O I """. m Is O. mulde,., ill • rn • G • ill if. 00'1 
I 

m OIWU. lin. (!! by S7.DJ InCI muttJcitY,y 100 S':W· ,. ~r' 

GROUND WAr:R ROUT~ '.VeRi< SHEET 
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Croundwater Route Work Sheet 

1. No observed release (all average concentrations are wi thin pendtted 
levels (ref. 1. p. 10). 

2. a. Knowledge regarding the fluctuation of ground~a:er levels 
throughout the year is limited. Saturated conditions p~evail duriog 
Spring snowmelt. The 8ite i8 poorly drained and'exper!~nces ponding 
during snowmelt and periods of heavy precipitation. ThIs suggests that 
zero depth to groundwater should be assumed during som~ periods of the 
year. Furth~rmore. there is a significant water-beari:::.; zooe at a depth 
of 10-12 feet and wells drilled ioto it have sufficient yields for limited 
uses {ref. 2. pp. 3-5,6, 4-60). . 

b. Annual rainfall is approximately 33 in. Evapo"~tioo is 
approximately 27 in/yr (ref. 3). Therefore. the net p,,·,dpitatioo is 
about 6 in/yr. 

c. Upper soil columo coosists of layers of silt mi:ed with saod and 
gravel. and layers of clay IIdxed 'lith silt. sand, and g"avel (ref. 2). 
The assigned value of 2 18 assumed to be cooservative. 

d. The contamioatioo of coocern is unconsolidated solid material. 
i.e •• soil. 

3. The current situatioo. leored on the first of the t~o worksheets. is 
an uncc~~r~d p!le of uostabilized waste with a moderate~y permeable liner 
(the thickoess of the clay layer ia variable and it is :::ot known whether 
it is continuous underneath the entire pile) and DO leachate collection 
system. The pile is surrounded by a clay dike. By the end of 1985, the 
pile will be covered with an interim cap consisting of clay (3 ft). sand 
(O.SIt), and soH (l.5 ft). If a decision is made to ,-,sed the aite for 
permanent disposal of the waste, a more elaborate cap v:ll be coostructed. 
This situation is not identlcal to any of those listed in Table 3 of the 
EPA User's Manual (ref. 3). The closest scenario in Ta';le 3 is the second 
entry under part C: pile uncovered, waste unstabilize~, moderately 
permeable liner, and leachate collectioo system. The cover on the NFSS 
pile is assumed to compensate for the lack of a leacha:c collection 
system, and the value correspondlng to this case is sco,ed on the second 
worksheet. 

4. a. Radium and uranium receive rankings of 3 for to~1c1ty because of 
their carcinogenic potential and 3 for persistence bec3~3. of thelr long 
halt-lives. 

b. The total vaste volume il estimated at 2~O,OOO yd3• including 
about 1~,OOO yd3 of re.idue. and about 180,000 yd3 of contaminated 
.oil and rubble.Cre!. Z). 

5. a. The Lockport Dolomlte. the only aquifer in the H'U used for 
drinking vater ,upply to a Ilgnlflcant degree, is abse~c north of the 
Niagara escarpment and, hence, absent at NYSS. Wells in both the upper 
soil aquifer and the bedrock aquifer at and near the s!:e have relatively 
low yields that are nonethele~s sufficient for limJted GSe5. Hevever, the 
groundwater 11 of low quality (ut. 2, pp. 3-5 through 3-7). No well 
surveys of the region are available. I: 1s pos.ible thQ: a small number 
of residential veIl. exile and are used to supply drln<~ng vater. 
Therefore, in order to be conservat1ve, this analysi~ uses a score of 2 
tor this factor. Alternate unthreatened sources of drr~:~1ng vater are 
avaHable. 

b. Host of the property 1n the area of NFSS is 'lse::l for Industrial 



'<: ,:,:, '~ ", >~}::2~~;t~~-"~~--, " 
ne".ne.r.st resideac. i. 0.7 

•• I.Wlled t~t' tlii. hoUse: 18 served by. well.ad that the total n .... "' ..... ", 

~:p4topl.drinld,aggrowidw.ter .t all locaHolla within four . 
t.'doesnot exeeedlOO. 
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Surfar::e Water Route We", ShHt - Current Site Condition' . 

Ra~ '1ICt« I AaiQned VaI"e I ",,,ns-I "'u. "ef. 
(OrdeOne) Clllar ~ Scent (SectSen, 

Gl O~«"Md Rei .... CD .cs 1 to .cs 4.1 

" ~ ref ... Ia ~n .. value 01 '5. pt'OCeed !D line 0. 
" obMtved ,....... Ia given .. valu. 01 0. piocMd !D 11M @. 

[3l ~~dca - 4.2 
'ICUIty Slope and Inten.nlng (!)1Z 3 . . 1 0 3 
Ten" 

.1-yr. 24oN. RaIn,.., o 1(f)3 1 ;Z 3 
Cfstatlce to Naarese SutfIce o 1 .2@ 2 ~ S 
Water ~ 

p"y~ State o~ 2 3 1 I ·3 

. 
I 19 I Total P.oute ~ Seen 15 

@J Containment 06)2 3 1 I J --, :I I 403 • 

GWar.3~ 
9121~ CD 

4.4 
JB' 

. 
ToxJclty/Pwslstence 0 3 I 1 18 
HU3rdou~ Wut1I 0 1 2 3 .. 5 1 7 II 1 r a 
Cuantlty 

I Totli Wute Q\arac".ert~ Sc::n I)~ I %5 I 
[It T~.~ ,." 

Surface Water Use ®! (i) 3 3 " t 
Olstance 10 .. Sena/ttv. 2 3 Z 0 S 
Envtronment 

Poou'adon Set'HdiDI~ }~ .. I I to 1 0 40 
to Water Intue I tl 18 :0 
Oownstream 24 30 :rz ~ 40 

I· Total.Tarveti ~ I ~ 55 

(!] Ifllne [i] Ia 45. multfQly GJ I GJ I GJ II, 7'Ol{I54.~ "line ill I. O. mu/tle'" Ill- m - m I GJ 
rzJ Olvlde lin_ [!] by .... l!O IIICI mulUOfY by tOO S'W - ~.13 

SURFACE WATER ROUTE weRK SHEET 



Surlac:e Wac., Aoute Wort& Sh...t _ !>1 te ~OnQl tlonS. Atter . 
. ' ...... Interlm Remedial Actio s 

AaUno 'C1« . I AaalQfted Value I Mutts. Score Max. Aef. 
(Cllde O"e. . pller Score " (secUo", 

mci~R""" 0 .IS 1 0 .IS ~1 

If 00SemId nIINM I. gtwn a valu. 01 45. proceed to nne 0. 
If obMtwd ~ Ia gtwn a valu. of O. p;ccHd to line ID 

rn Route CNtactllristJcs . ".2 
FacUlty ~ and 1nt1lt't8ftln; @1 2 3 . 1 0 3 
Temaill 

1.yr. 240M. RaInfall o 1 ~<tJ 1 2. 3 
Dlstanc •. to Nearest Surface o 1 3 2 b II 
Water . 
~State o [)2 3 1 I 3 

. I . 
Totil P.oute.CwxtenstJc3 Sccre 1 15 

rn Containment @1 2 3 , I 0- -
3 U 

[!J Waste C~a1st7.;:s 
t121~ 

••• , II( . 
.;c;:; TOldc:Ity/PetSiatence 0 3 I 7® 1 18 

Hazardous Waste 0 1 2 3 • 5 II , F a 
Quantity 

I Total Wasta Q\Inc:«IstIcs Sc:n I 2." I %5 

ill T~ecs 

" 
".5 

Surface Water Use 

®~ 
@ 3 3 , 

Clatance to a SelWttv. 2 3 2 0 1 
!tMronmant 

Poouladon Served I Olstance },~ ,: e 1 10 1 0 40 
to Water ("ru. 11 :0 
OownstrNm 24 :lO J2 J5 40 

.-

I I Total T~ata Score I ~ " 
[!J If lI"e G) I. ~5. ,",,/tloly ill I Gl I GJ I 0 If line ill la O. "",Ifloly rn I rn I Gj I rn ~.J50 

I!l Dlvtcte U". [!] bY e.a.J50 ItId """ltOly tly 100 S, .. - 0 
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Surface Vater Ioute Vork Sheet 

1. :., Ko observed release (all average concentrations are within permitted 
levela (ref. I, p. 10). 

2. a. The facUtty is a closed basin, i.e., the waste pUe is surrounded 
by a cUke. 

. b. The I-yr, 24-hr rainfall is approximately 2.1 inches (ref. 3, p. 
33). . ... -

c. Drainage from the site enters Fourmile Creek 2.75 miles from the 
aite boundary via the central drainage ditch which runs through the site 
and within 1000 ft of the waste pile. 

d. The contamination of concern is unconsolidated solid material, 
i.e~, soil • 
...... ;I~:.":./· 

3. The current mode of waste storage is not identical to any of the 
scenados listed in Table 9 of the EPA User". Manual (ref. 3). The pUe 
is uncovered, but surrounded by a sound containment dike. This seems 
closest to the second situation under part C of the table: piles covered, 
wastes unconsolidated, diversion or containment system not adequate. It 
is .assu:'iu!d that the adequate diking compensates for the pUe not being 
covered. The scora corresponding to this case is rr-flected on the first 
worksheet. 

-After the interim remedial acUons are completed. the Urst cas. under 
part C of the table wUl apply: pUe covered and surrounded by sound 
diversion or containment system. The score corresponding to this case is 
reflected on the second worksheet. 

4. a. Radium and uranium receive rankfngs of 3 for toxicity because of 
their carcinogenic potential and 3 for persistence because of their long 
half-Uves. 

b. The total waste volume is estimated at 250,000 yd3• including 
about 15.000 yd3 of residues and about ISO,OOo- yd3 0f contaminated 
so11 and rubble (ref. 2). 

}:~t~~~,~;r~:: :~u~:;~:n~~e~! !:d:::!r!~r .~~~!:g h:~~ t!;s~!n:f~~~!;d 2~; runoff 
from the site. 

c. There are no intakes tor drinking water supply within 3 
.tream-miles of the .ite boundary. 

JI'.1tI11 

-;"r'" ¥ • 

~o 

, . . 
:~ . ' 
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CI.I&tIUty 

I Total Waste C\aradensties ~ f I 20 1 
@] " 

Tar;etS 5"~ 
PoculaUcn Witn",· } 0 II 12 15 1& 1 ~ 
+-Mil. Radius 2' 2~ rr ~ 
CI~c. :0 Sensittv. 0 1 :.~ 2 S 
E:wironm.m 

Land Usa 0 1 2 l 1 l 

-. 
I Total r.,...et:I Score I I ::9 J 

GJ 
MUltiCly m xm·ill 10 1,.·,0011 
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Ai r Ioute Sheet 

1. No observec: release <all average 222Rn eoncentrations are within 
pel'lll1tted levels <ret. 1. p. 10). 
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CUrrent Site Conditions 
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WORKSHEET FOR COMPUTING SM 

Site Conditions Following Completion 
of Interim Remedial Ac~~ons 
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PNL MODIFIED HAZARDOUS WAST! SITE RANKING SYSTEM CALCULATIONS FOR 
THE HIAGARA FALLS STORAGE SITE (NFSS) 

Location: Lewiston. Hew York 
EPA legion II 
Re.i~er: B. Fritz 
Date: 3-4-85 
Facility Description: FadUty is part of a former Manhattan Enginee:­
DIstrict (MED) stee, which in turn was part of the former Lake Ontario 
Ordnance Works. Beginning in 1944. MED used the dte for the storage :of 
r~dIoactive residues resulting from processing of uranium ore (primar!:y 
at Linde Air Products, Town of Tonawanda, Hew York, and Hall1nckrodt 
Chemical Co •• St. Louis, Missouri), contaminated scrap and rubble from 
decommissioning activities. biological and miscellaneous wastes from the 
University of Rochester, and low-level fission product waste from Kno::s 
Atom1c Power Laboratory.",; The primary waste const1tuen,ts of concern are 
radium and uranium. Site is being cleaned up under the Department of 
Energy's Surplus Fac:Uit1es Management Program. Interi~_ t:emedial acticilS 
consist of consolidation of all vastes (residues plus coneaminated soi: 
from vic1nlty properties bei:g decontaminated under the Formedy UtiEzed 
Sites Re~edial Action Program) into a single pile on the southwest po:-:ion 
of the site. The pile is surrounded by a dike and underlain by a clay 
liner. Upon completion of the remedial actions, expected to be late 1985. 
the pile will be covered with layers of clay. sand. and soil. Final 
disposition of the material awaits completion of the NEPA process. 
Primary exposure pathway is groundwater route. 

Scores: 

Current site conditions: 

SM-4.69 (Sgw-8.06 S,w&0.92 

SF!- HIA 

SOc"" NIl.. 

Site conditi~n. follOWing completion of intarim rem.dial actions: 

S~2.33 (Sgw-4.03 S.w-O 

SFt- NIl.. 

Soc-. NIl.. 

5.-0) 
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Croundv~:cr loute York Sheet 

1. No observ:a release (all average concentrations are within permitted 
levela (,.-.. t. I, p. 10). 

2. a. Knowledge regarding the fluctuation of groundwater levels 
chroughout the year is limited. Saturated conditions prevail during 
Spring snowmelt. Tbe site is poorly drained and experiences ponding 
during snowmelt and periods of heavy precipitation. This suggests that 
zero depth to groundwater should be assumed during some periods of the 
year. Further~ore, there is a ~ignificant water-bearing zone at a depth 
of 10-12 feet and wells drilled into it have sufficient yields for limited 
uses (rtf. 2, pp. 3-5,6, 4-60). 

b. Annual rainfall is approximately 33 in. Evaporation is 
approximately 27 in/yr (ref. 3). Therefore. the net precipitation is 
about 6 in/yr. 

c. Upper soil column consists of layers of silt mixed with sand and 
gravel. and layers of clay mixed with silt, sand, and gravel (ref. 2). 
The assigned value of 2 is assumed to be conservative. 

d. The contamiDation of concern is unconsolidated solid material, 
1.~.~ .oil. 

3. The current situation. scered on the first of the two worksheets, i~ 
an uncoverad pile of unstabilized waste with a moderately permeable liner 
(the thickness of the clay layer is variable and it is not known whether 
it is continuous underneath the entire pile) and no leachate collection 
system. The pile is surrounded by a clay dike. By the end of 1985. the 
pile will be covered with an interim cap consisting of clay (3 ft), sand 
(0.5 ft). and soil (1.5 ft). If a decision is made to used the site for 
permanent disposal of the waste, a more elaborate cap will be constructed. 
This situation is not identical to any of those listed in Table 3 of the 
EPA User-s Manual (ref. 3). The closesc acenario in Table 3 is the second 
entry under part C: pile uncovered, waste unstabilized, moderately 
permeable liner, and leachat. collection system. The cover on the NFSS 
pile i. assumed to compen.ate for the lack of a leachate collection 
system, and the value corresponding to this ca.e i. scor.d on the second 
workshe.t. 

4. 226Ra is the dominant hazard. The highe.t observed groundwat.r 
concentration va. 7.0 pCi/1 (ref. 1, p. 27, sample 8H-68). This receive. 
a score o! 15 (ref. 4). 

5. a. Th. Lockport Dolomit., the only aquit.r in the ar.a used tor 
drinking vater supply to •• ignif1cant d.gre., is abs.nt north ot the 
Nfa,ara e.carpment and, h.nce, absent at NFSS. W.ll. in both the upper 
.0U .quifer and the bedrock aquif.r at and near the .ite have relatively 
low yield. that are Doneth.l •• s .uft1cient for limited u.... Hovever, the 
groundwat.r 1. ot low quality (r.f. 2, pp. 3-3 through 3-7). No well 
.urvey. of the r.gion are available. It is pos.ible that a small number 
of residential veIl. exi.t and are u.ed to supply drinking vater. 
Theretore, in order to be con.ervative, this analysis uses a score of 2 
for this factor. Alternate unthreatened .ource. of drinking vater are 
available. 

b. Host of the property in the area of NFSS is used for industrial 

, - , . ' 

- '" ' -' 
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nearest res1deace 1. 0.7 ailes southwest of the 
... u..d that this 'house h served by a vell and that the tocal 
people dr~nkinggroundwat~= at all locations vithin four ailes 

sieedoes not exeeeel 100. 

, 
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Sarface Water Route Work Sheet 

1. No observed release (all average concentrations are within permitted 
levels (r.t.;,l.,"p. 10) • 

. <:-~::{)-~j~:~; -~.: 

2. a. Th. tacility Is a closed basln, i ••• , the vaste pile is surrounded 
. by., a; dike.~;:;;,;,";>:j.;7; 

". . b. The l-yr, 24-hr rainfall is approximately 2.1 inches (ref. 3, p. 
33). 

c. Drainage froll! the dte enters Fourmile Creek 2.75 lI11es troll the 
slte boundary v1a the central dra1nage ditch vh1ch runs through the s1te 
and within 1000 ft of the vaste p11e. 

d. The contamination of concern is unconsolidated solid material, 
i.e., soil. 

3. The current mode of vaste storage 1s not identical to any of the 
scenarios 11sted 1n Table 9 of the EPA User'. Manual (ref. J). The plle 
is uncovered. but surrounded by a sound containment d1ke. This seems 
closest to the second s1tuat1on under part C of the table: piles covered. 
wastes unconsolidated. divers10n or containment systelll not adequate;., It 
i. 'assumed that the adequate diking compensates for the.-pile not being 
covered. The Qcore corresponding to this case Is reflected on the first 
worksheet. 

After the 1nterim re=edlal act10ns are cOlllpleted, the first case u~lder 
part C of the tahle viII apply: p1le covered and surrounded by sound 
divers10n or containment system. The score correspond1ng to this case is 
reflected on the second worksheet. 

4. The highest observed surface vater concentration of 226Ra was 4.0 
pCi/1 (ref. 1. p. 27. sample 11). This receives a score of 11 (ret. 4). 
The hi!hest uranium concentration in surface water vas 3.9 mgll (2.600 
pCl11 38U + 234U. aSSuming normal isotoplc ratios). This also 
receives a score of 11 (ref. 4). 

5. a. Fourmile Creek is used for boating and fishlng (ref. 2). 
b. No wetlands or endangered spedes hab.itat fa affected by runoff 

from the site. 
c. There are no intakes for drinking vater supply within 3 

stream-miles of the site boundary. 
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.\11' loute Sheet 

1. Ifo)bserved release (all average 222Rn concentrations are within 
perm1tt'!d Ievet. (ref. 1. p. 10). 
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HAZAR~ JUS VAST! SIT! ltA."lKING SYSTE.1of CALC'OI.Al'IONS FOR 
COLJNIE INTERDf STORAGE SIn:, COlONIE, NEV yon 

EI.'VIRONMENTAL PROTECTION AGENCY SYsnH 

Location: Colonie, New York 
EPA Region II 
Reviewer: B. Fri~z 
Date: 10-15-85, revised 12-9-85 
Facility Descript:~n: lo-acre site located adjacent to the border between 
the town of Colo~~ and the city of Albany was for=erly occupied by Nt 
Industries, Inc. Site vas nsed primarily for the fabrication of shielding 
COlllpOnt!nts from de?leted uranium for the Deparfient of Defense, but also 
for fabrication 0: 3.5 percent enriched fuel elements and the chemical 
processing of uni=:adiated enriched uranium scrap for Department of Energy 
(DOE) predecessors" The roof of the plant, site grounds and private 
residences in the ,icinity became contaminated as a result of airborne 
emissions of particulate uranium. Subsurface uranium contamination also 
exists on tbe aite, indicating tha~ some material may have been buried. 
Surface contaminat:'on is greatest in the direction of the pr~:"&1ling 
~nds. 36 private properties have been identified as baving soil 
contaminated in excess of remedial action guidelines. Most of the 
contamination is i~ the top few inches of soil and is concentrated along 
roof drip lines a~c downspouts. DOE is cleaning up the aite and vicinity 
properties pursua~: to tbe fiscal year 1984 Energy and Vater Development 
Appropriations Act (P.L. 98-360). To date, 11 vicinity properties have 
been decontaminatec, vith the remainder to be cleaned up by 1987. 
Contaminated material from the vic1Uity properties is being placed inside 
the Nt Industries plant, acquired by DOE on February 29, 1984. After the 
vi.!inity properties holve been decontaminated and a per=anent c;tispo.a1 
facility identifiec, remedial action vill be perfor=ed on the f~rmer NL 
Industries site itself and the adjacent vicinity property formerly owned 
by Niagara Mohawk Power Company (nov owned by DOE). This analys!s 
considers only the JOE property. because it contains tbe bulk of the 
radioactive materia:. Primary pathway of concern i. aroundvater. 
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Groundwat~. Route ~ork Sheet 038386 
1. Groundwater data 11 l1mited. Samples were taken in 1982 and 1984 from 
four vells in the su.rf,1cial aquif e:- around the plant site. Gross alpha 
ac~ivity vas leu til.n"3 pCl/l. C=oss beta activity ranged to 5.1 pCl!1 
(ref. 1, p. 3-3), radium concentra:.ious ranged to 0.8 pCl/1, and toeal 
uranium concentratlons ranged to 21.5 pC1/1 (ref. 5, p. 16}. All of these 
concentrations are well within the DOE 5480.1 liUL1ts for uncontrolled 
areas. 

2. a. The IUln aquifer of conce:::-::. froll the standpoint of both quality 
and quantity is the surficial gla~~al till. The vater table depth at the 
plant ranges from 2 to 16 feet (re:. I, p. 3-3). 

b. Mean annual precipitation !s 37 inches (ref. 1, p. 3-3). Mean 
annual lake evaporation is 27 inc~~s (ref. 2, p. 13), leaving a net annual 
precipitation of +10 inches. 

c. Su:-fic1al 80il consists 0: £ine brown sand and layers of g:-ey 
sand, silt, and clay. nus lIlost closely matches the third type of 
material in Table 2 of ref. 2 (p. 15). 

d. PhYSical state is unconsolidated/unstabil!:ed aolid, i.e., 
contaminated soil. ' 

3. There are cu:-rently no eng!n~e:::-~d barriers to waste ~gr~tion. 

4. a. Jt:'aru.mt. receives a ranking c'f 3 for toxicity because of its 
carcinogenic potential and 3 for pe~sistence because of itl long 
half-life. 

b. The total vaste v~lume Cd::", plus vicinity properties) is 
estillated to be 30,000 yd (ref. 3, p.I-6). 

5. a. The surficial aquifer yields vater that is potentially useable, 
both in ter:as of quality aDd quant!:/ (ref. 1, p. 3-2,3). Bowever, '!lOst 
potable water in the vicinity of the plant 1. supplied by municipal 
cOmlllun.!ty water systms. Colonie is served by the Latham ~ater District 
system which dravs 1ta vater pr1I1a:::-~:y froll the Mohavk It.! ver. The system 
i. fed by sOlie -.lls, too, but the: are loca:ed about 6 :=1le. north of the 
plant (refs. 6 and 9). The m. IDdus:r-ies dte HatH 18 a."ed by the 
Albany City system which i. suppliec by Alcove Reservoir (rafs. 1 and 9). 
The nearest ~ll. that .upply a pu~:~c wacer system are part of a 
non-mnnicipal eDllllunity .ystem S.rv~~i ih!t.stone Mobile BOlle Park. 
located about 2.' aile. north .. st o! tbe HL ~Ddustr1.s ,it.. Tb. wells 
.e". approziaately 76 poople (ref. 9). 50 records on private -.11s are 
available. However, ,iven the av&!:~bil1ty of public waeer and the 
urbanized DAture ot the are. around :he plant, 1t is unlikely tbat thert 
1s currently any .1,ni!1c&Dt priv.t~ 0'. of tbe ,round.ater (r81. 7). 

b. The only 0 .. ot ,round.ster ide:ltg,!~,,,,,,w:.:h!D:3, m.11 .. ol: tb.,p~!:nt ... ; ... , . 
•••• i\~~~~~/.I~bf;~!.,boa. puk ct •• enbac!, .. ,tn S •• <eo..i· ... · ... ·- " 
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Surface ~ater Koute ~ork Sheet 

1. , Surface water was sampled in 1984 in a _all, unnamed stream that 
enters the she froa the northwest through a culvert, flovs through an old 
lake bed, and exists through another culvert an the south side of the 
site. "{S.a.ples were taken near tbe entrance and u1t to the second 
culyert~ Samples were also taken from Patroon Creek, both upstream and 
dOW'ttStream of its confluence nth the umu!tlled strum fro'll the site. '!he 
highest 226aa concentration observed was 0.8 pCl/1, vell below 
standards. ~lthone exception, all uranium concentrations 'were also 
within standards (740 pCl/1). The maximum concentratlon, 2,632 pCl/1, vas 
obtuned upstream of the site (l.e., at the entrance to the culver.:). It 
is speculated that the sample 1II&y have been contaminated with sediments. 
The next highest concentration measured at the same location was 129 pCl/1 
(ref. 5, pp. 12 and 14). The reported concentrations are not considered 
to coustitute an observed release for the purposes of this analysis, 
because the standard was exceeded solely because of one questionable 
sample. 

2. a. The site it~elf i~flat. Terrain between the site and Patroon 
Creek ~ a slope of les. than 1 percent (ref. 4). 

b. The 1-yr. 24-hr. rainfall for Albany 15 :?pro:i~tdy 2.S inches 
(ref. 2, p. 33). -- -

c. Patroon Creek passe. approximately 1,700 feet from the southeast 
cct"n&r of the site. However, an unnamed tributary flows through the slte 
in a concrete conduit. 

d. Physical state i. unconsolidated/uustabilized solid, i.e., 
contaminated aol1. 

3. There are currently no engineered barriers to va.te migratlon. 

4. a. Oranitml receives a ranking of :3 for toxicity because of ita 
carCinogenic poteutial and 3 for persistenc. because of its long 
half-life. ' 

b. '!he total vaste v~lume (site plus vicinity properties) is 
e.timated to be 30,000 yd (ref. 3, p.I-6). 

S. &. Patroon Creek 1a used for fishing downstre .. of the plant (ref. 
7). 

b. No .. tlands and no critical habitst present (re!. 1, p. 3-4). 
c. No u •• of Patroon Creek for irriiation or drInk1nl yater (re!. 1, 

p. 3-2). 
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, 1.Bo air samplllll bUbeen performed since the' plant was' shut down. 

\'2~',B.cause. the 1I&tuialusecl~t the,dte vas' depleted uranium, radium 
"i;'conceD.eracio11S ue low. Therefore, radonvoulcl not be upected to be a 
',c'.!lidf1cant ba:ucl. ' Conceatrations of &irbo1"11e radioactive paniculaus 
' would 'Also be loy in the absence of stack emissions. 
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surrounded by a fence wi~h locked en~ranees. 

B/A" (see 2 above) 

BIACsee 2 above) 

s. RIA (see 2 above) 
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Department of Energy 
Washington. D.C. 20545 

FEB t 1 1985 

Mr. William J. Librizzi, Director 
Emergency and Remedial Response Division 
U.S. Environmental Protection Agency 
Region II 
26 Federal Plaza 
New York, New York 10278 

Dear Mr. Librizzi: 

In your letter dated October 25. 1984, to Mr. Carl Welty. you reG!Jested 
information on the most recent statu~ of environmental assessments and 
copies of all i-e:Jo!'"ts cn our control programs for a list of facilities. 
Mr. Thomas Frangos' letter to you dated November 25. 1984. stated that I 
would provide, as the responsible Department of Energy (DOE) program 
official, information on all the sites listed except for the Brookhaven 
National Laboratory. I am providing the available informa~ion on these 
sites as enclosures to this letter. except for the former New Brunswick 
Labvratory, New Brunswick. New Jersey, and the Center for Energy and 
Em'· '·mental Research. Puerto Rico. Information on these :'1'10 sites and 
ade ~nal information on the other sites will be provided to you in 
subs~~uent transmittals as it becomes available. 

We have also scored some of these sites in accordance with ~he Hazards 
Ranking System (HRS) used by the Environmental Protection A£ency for 
Sup!rfund sites. In addition. we .have scored these same si :es by a 
Modified Hazards Ranking System. which explicitly accounts for radioactivQ 
material as well as nonradioactive hazardous wastes. A description of this 
~odified HRS is provided as Enclosure 1. Copies of our scoring are 
9rov1ded in the enclosures for tach sHe. Although the Scores obtained by 
these two methods art not significantly different for the sites which we 
evaluated. we believe the modified HRS is more appropriate for sites with 
mixed radioactive and nonradfo!ctivt hazardous wastes. The modified HRS 
hai been proposed to the EPA Headquarters Superfund office. 

We wish to work with you to provide the information you nee~ as it becomes 
available. and to proceed as expeditiously as possible wi th our projects 
for remedial actions at these Sites. The contact in my off~ce for these 
sites, which are part of the Department's Formerly Ut1l1ze~ Sites Remedial 
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.ion Program and Surplus ~acilities Management Program is Edward Delaney 
,FTS 233-4716; Commercial 301-353-4716).. • 

Enclosures 

Sincerely. 

'\!' 

John E. Baublitz. Director 
Division of Remedial Action Projects 
Office of Terminal Waste Disposal 

and Remedial Action 
Office of Nuclear Energy 

1. A Ranking System for MiAed Radioactive 
and Hazardous Waste S~tes 

2. lake Ontario Ordnance WOlleS 
3. Nia~ara Falls Storage Site 
4. Ashland Oil I and II anc Seaway 

Industrial Park 
5. Linde Air Products Division 
6. Middlesex Sampling Plant 

cc: 
S. Williams. EPA/HQ 

bce: 
E. Keller, OR 
C. Miller, RL 
T. Frangos, PE-Z43 
Aerospace 

W. VOigt, NE-Za 
. NE-73 (4) 
NE-Z4 RF 
QeLaney RF 

NE w 24:EOeLaney:ph:35J-47l6:2j7/85:IBM:38/24:3.0.8.5 

N~~ . 

Delaney 

2/g--/85 

~It 
2/8/85 
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Department of Energy 
Washington. D.C. 20545 

NOV 28 1984 

Mr. Williao J. Librizzi. Director 
Emergency and i?emedial Pesponse Division 
Uti ted States Ehviromental Protection Agency 
Fegion 11 
26 Federal plaza. 
l'kw York. New Ycrk 10278 

Mr. Librizzi: 

038386 

lhis is in response to )'Our letter of O::tober 26, 19!:S4. in tottich )'OU 
requested tile most recent status of enviroIlLlle."'ltal assesscent and control 
programs for De?a-~ent of Ehergy (OOE) facilities located in EPA Pegion II 
for the PurFOse of p:>ssible listing of tilese sites <Xl the National 
Priorities Ust (dPL) of hazardous Wlste sites Ulder the aut."lority of t:'1e 
C'ailprehensive Ehviromental ResFOnse, CaDpensation, and Uabilit"/ Ace. of 
1980 (Cl:: .. ~c.'lA). 

The facilities in Which you have expressed interest fall ~der different 
progra.D res?,nsibilities wit.'lin toE. Inforllation that you requested for 
Brookhave; National Laboratory, Upton, New York, will be sent to JIOu 
directly by Hr. ioger 11ayes, Assistant Director, Ehvironmental Protection 
. ~ ". Chicago Cperations Office. 9800 South Cass Avenue. Argonne. Illinois 

'""'TS 972-2256. Informatien en the balance of these facilities will be 
/ou by Mr'. John E. Ba~litz. Director, Office oi Re.oedial letion 

" .. ...:.·':3, NE-24, Washington, D.C. 20545, FrS 233-5272. As you procee<i y,i.t:h 
• .::: analysis and ranking. you should plan to ~rk directly wit.~ these t:'"Q 

ofiices. 

I wuld also bri.,g to your attention that our office has had discussions 
with stili: of t."le E.?A Office oi Federal Activities and the SJper:f\r.d office 
CX1 t:""Q ite:!s of concern to toE. The first is our concern loIitn the 
~pplication of t.~e Hazard Ranking System model to radiologic activities 
of toE. And second. roE is inte::-ested in developing a mecorl.nct.::l of 
mderstanding wit.~ EPA CX1 overall rJanagl!':lenc of C!:..""r(ClA progrlCl ac OOE 
facilities across country. Mt trust you will be cogpizanc of this activity 
as you proceed witn your analysis for ranking. If you have any questions on 
this aspec:: of the roE a::acu\ program, plea.e feel free to c:ontact 
Ii'. Vincent J. DeCarlo. FrS 233-5684. of t."lis office. 
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We will ma.I<e wery effort: to supply the infor.nat:cn that you have requested 
in as . timely a mamer as. possible. . . 

cc: P. Beam, EPA 
S. Williams. EPA 
R. Tiller, l'E-20 
F./. l'layes, at 
'J. Baubliu, NE-24 

.. ,-' 
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A RANKING SYSTEf.t FOR MIXED R.aDIOACTIVE AND HAZARDOUS WASTE SITESl 

B. A. Napier and K. A. Hawley 
~acific Northwest laboratory 

Richland. Washinston 

/) 
/ ' 

/ ( / 

,ABSlRACT 

" " The Environmental Protection Agen.cY'~azar<.s Rankfng 
System-CHRS) is a simplified manasemeQt~ecfston tool. that 
provides a 'c~on basis for evaluat.tQg'1{multitu~e of'~~zardous 
waste sites. A deficiency in the,HRS)1or applfcat{~n to Depart­
ment of Energy mbed radfoactfve ·anct nazardous waste··~tes is 

. "-its fn~btltty to explicitly han~'e.fadfoac!~ve material. A 
modification to the basic HRS~~O ~d ~e 9ipability to consider 
radioactivity 15 described in his }aper,.-

<: 
The HRS considers tha exposure,(outes,of direct contact. 

fira and explosion. atm s hertc release~ sur(ace-water release. 
and groun~-water relea e. _ exposure'~ou{e is further 
divi~ed into release.lroute. contal ~~~ste, and target 
characteristics. To best~V·~e HRS_~:~cture, the mod1fica­
tlon is appl fed to the\~u~ ch4ra~ ~fcs subsection of each 
exp:,sura route. \ I. 

A system of' rankfng ~ct~. 1S'daveloP:d, using radiation . \ dose pathway, naly s to group dfonuclfdes by dose factor. 
For mixed ~a~~te\, the ra kf 9 factor for rad10nuclides is 
compared )dt~. the ra~fact for hazardous chemfcals. and 
the mos)1re~trict ve 1s us~n the overall ranking. The modf­
ficatioo tot~e.HRS~·~~e}idvantases of a scientific basis, 
compat1bf'l..J,ty lnt

3
/the or1(tnal HRS. reasonable 1n(omatfon 

r.quirer.~nts. and .f.nsibl. conclusions. 
'~ . . 

, . 

l,Q' r~QN .. 

~
~\ 
~e Envfro~en al Prottction A,ency uses the Hazards Rankfng System 

( ) t~~alua;'~h'%ardOUI waste sft.s which fall un~.r the jurisdiction 
of Com~~~nsl e Environmenta' Responle, Compensation, and Liabfllty 
Act of ~eo '~R A or "Superfund-). It hal been proposed that this system 
b. used to~va'Jfate waste lites located at OOE facnltles. Th. method, 
however, was~t desfgned to assess Ift.s contalnfng radfoactfve waste. 

lWork suppooted by the U.S. Oep' :-t::len~ ,3 r '-~" Office of Cperatfona'.$",,;; 
Safety, under Contract OE-.\:!;"~-76R1.0 __ '_ 

1 

. . 
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Staff at the Pacific Northwest Laboratory (PNL) have been asked by t~e 
Department of Energy's Office of Operational Safety to modffy the HR$ method 
to include radioactive and mixed waste sites. The following 1s a dfscus­
sion of PNL's proposed mo~if1catfons~ 

2.0 HAZARPS RANKING SYSTEM 

The Hazards Ranking System consists' of several work sheets tha~ are 
used to collect specific infonnation on the waste ~te. Through a series 
of questions, which examine five potential route~of)exposure a score is 
developed for the site. The routes that are exami~a include migra~~on of 
the hazardous material through air, surface w~ter,~nd ground water. expo­
sure by fire or explosion, or by direct cont~~t with'the site. The ~ues­
tions evaluate the characteristics of the r;iut~expOs~re (incluc1~g such 
things as amount.of rainfall and 5011 perme~11ty~the c~aracterfs~1cs of 
the waste (the degree of hazard presentel!~ the waste) .. ana"-";'he "ta ··sets" 
{~eople or sensitive environments) 'oc~fed/1n the vfc1nity~f' the s1 :'e. A 
scere 15 given for each of the five routaS of ~osure and an overal~ site 
ranking 15 generated by weighting eath SthS"inaiVidual route scores. l 

~ / / 
The stature oJ the HRS method f""eva \lating one route of expcs·~re is 

shown in Figure 1. ~, '" 

" ' The user of the HRS metl".. llects fnfo'r~at~n Cas necessary) on each 
route (e.g., surface water, ground wa~e1'_~ir) 'tt-·Tough which a releilse 
could occur. The user exa~!ne~~haract~ ies of the waste, an~ 
assesses the potential targets 1~the7Vi 4 it. The HRS is one of the few 
available tools for comparing'..a d vefse. number of waste sites to arr~ve at 
a ccr.~on ranking for ail. Hcwe~er 't~e HRS syste~ as it was originaily de­
signed was not meant to evalu~te_rad\oact1ve or mixed radioactfve ar.: 
ha:ardous waste Si~ ~ ') 

3.Q J!!; '·c~! .. :;i· ~=S .!.:;.'~~lIM 
I • ) . 

3,1 e:s1c: ,AQ~eth'v/ /'V 
A modified /iRS (m H~) WIS developed by PNL to Itork within the existing 

fram.wor!t of the HRS~ett';O<t. This approach al'CltlJ the overall scoring 
syst.m remaf~ unc~n.ed. The modiffcations are restricted to the 
"Wast Charact.r ics"h~tion of each of the five routes and leaves the 
oth~r I~nta t. We fe.l this approach fs justified since a'l infor­
rn,lion .. 6n rout. thar',cterfstics and tar,ets fs pertinent to both the :'Iadio­

ttv ' and ncnrac1oa' tfv. (f .e •• , chemical> constf tuents of the sfte. 

2Fo~ .dd1 enal ~hformatfon on the HRS system, thG rQ~der is referred to 
Subpart H, ~pp~ndfx A of the Natfonal Of1 and Hazardous Substance 
Contln,enc] pran, Uncontrolled Hazardous Waste Site Ranking System; a 
USers V,anual, 47 ~ P-•• 31219-43(July 16,1982) 

3The ~pec1f1c approach of the HRS var1es'accord1ng to the route befn; 
,x~I;,ined: Ffg:,;re 1 best represents the !:Ietho:! used to eval';ate the sur­
face and ground-water routes. 
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The m HRS s~'its the Waste Character~~s s~tfon into two sub-
sections: 1) rac'oactfve wa es. ) chemfC'al.. wi'stes. A "separate but 

..... / equal" approach is taken wh re the rela.. azarljs of the radioactfve and 
nonradioactive CO"1stituents ~re~ted sepal' tel), and the scores are 
assigned over the sa~e range ~f ~lu~~.~9 2 depfcts the structure of 
t:-'e modified HRS ;-,e!hod for raokfns."us""e sites. 

, \ ~. . 
3,2 B!~1oect1ye~' A ·A t •• ~ • 

The scorin~<Y.~de .' d fo~~e ra~ioactfve waste characteristfcs 
portion of tho/mel! !fed}iRS is b on an estimate of the relative poten-
tt al dose to ~n. ~~"de~'Qf h)zard presented by I waste sfte is 
presumed to be a,~unc.ioniof th~mount and type of radioactive material 
cont&intd at (or '~leas~from) the site. A series of pat!':way anal~ ' .. 'JS was 

'conducted usfng th:\ computlH',code CNSITE/MAXIl (Napfer. Pe1oquin. Kennedy 
1984) t eve C ... ':::5. h,!or,f for radionucl ides for uch of the five expo-
sure ute n5~: ad by~S. One ,representattve. conservatively hi~h. 
expo$ur Scenar ~a. use~ for each of the five exposure routes. The dose 
fa9iors are compa .. ab1,e to M,."fmum Permissfble Concentrations (MPCs) 
(rO CrR eO) or CO',centration Guide. (CCE 5480.1 1971> in that they provide 
an"~tfma of t~ dosl resulting f~om activity in~est.d or inhaled for each 
radioll l1d r ,:c~. ThlY dl Her somewhat. h~lver. beCluse they take 
into ICC nt t e ~'havfor and avaIlability of the radionuclides In varfoul 
envfronmen me 'a. The rldlonucllde. used In the pathway analysis wire 
.elected from C~9 reported by OO~ sftes as befng rel,!sld in their 
efflUlnts to air 4nd water or known to be handled 1n waste management 
actlvfties. Only ~adionuclfdes with half-lives greater than or.e year were 
used In the calc~~at1ons. 

• • 
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Yes No 

Route Characteristics 

.'1 " I') 

~~t~,l// 
I sco'r.k. '-.., . 

\~ . 
fIGUR~;J~iagram 

\ .\ I 
pathway analysfsprQ.~fd~'se.n'erfc ma:<1mum annual radfation doses based 

on L. ·;cncentrations,.of the rac:lontlcl1des in a1r. water. and so11. 
V.axfc-._:: annual doses were cal~ol~te\onslderln9 the fonowfng types of 

expos ures: ( .f:")" r \) <h ronl< 
t' $Lrface,~ ~ Route chronic 
~,-Groc:1iQ'w..atej· Routo chronic 

~:~;xpteSfon Route acute 
~ ~~~ Gontact Route acute 

dOle ct~<lrfY'd for th' radfonucl1d,s us,d in th' pathway 
. __ --~ in dist~t groups with values for each group approximately 

a~.·or of ma nft d, apart in "relative dOli illlpact". The groups, wh1ch 
~e . functfon f!t' pathway of ,xposur" were developed for each of the 

fv ... PO:::. :~U2f: ~:::nld::t:.:::r:::·<::::::::f::r<:.~fr 
express •. ~ a,~~fX that relate. the ranking to the potential relative 
dose based 0hJih. selected exposure scenario. Th. sample matrix 1s shown 
1n Tabl. 2 • 

• 
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TAElE 1. Air Route Groups for Radfonuclfdes 

Nuclides 

Am-241. Am-243, Cm-243, Cm-244, Np-237+0, Pb-210+O, 
Pu-238. Pu-239, Pu-24C. Pu-242. Pu-244, Ra-225+0, 
Th-228+0. Th-229+0. Th-230+0, U-233+0. U-234, U-23S+0, 
U-238+0, unidentified a:pha emitters 

·Ac-22S. Co-60, Nb-94. R~-4~unfdentfffed beta and 
gamma emftters / " 

Cs-134, Cs-137+0, Eu-ls'~, IS 9~"Na-2~-:"";~::241+O' 
Sb-12S+0, Sr-90+0. 1Ji':"23 ~ 

'v" " Cd-l09, Eu-154, M,,~. ~~o-"239."Tc-99 ..- .' . , 
E C-14, CS-l3S',/e~~s, ~}')Nf-63, Nf- 9. Sm-lS1. U-240 

The variable ri 1s the rankf~ va~e ass~sned to the dose derived from 
the selected exposure scenarfo for ~~r-t1cul~r concentration of a radfo­
nuclide group. The scale assfgns a va~e o~ero to those concentrations 
of radfonuclfdes for which the pathway an'aJ.YS~S'f,0f t."le selected exposure 
scenario projects an annual~f less th~one mfl11rem. The maximum 
va'~9 on the scale is assiJfned to~ed a~u 1 doses greater than 1000 
rer.1 f.)r the exposure scena.rio.\-Tll!. proje~foses are not meant to imply 
that: ncivfduals w111 rec:e~'ye ~ses-:>tf ~ s;~gnitude from the wastes. 
since it is unlikely that anyone wQuldjbehav~ exactly as descr1bed 1n the 
conservative exposure ~eanr10~. ut;rather ~~ey,are used as a convenient 
scale for the potential ha:ard."~f t~conta:nL-,ate.d materials. (It is also 
important to reme:n~ ·hat a dose 0 1000 r~ does not necessarfly mean the 
death of the expo sed in vidual. \The body's tolerance for radiation expo-
sure is to a large~~nt unctl~'of the t~~e over ~hfch the exposure is 
received.) ~ /' ) 

~ /~, I 
: The va of "Y'1s/deterno.toed by the ran:;~ of the Waste Character-
'$tfcs Icore f~r,a particular royte in the ex~~t1ng HRS. For example. a 
maximum val ue of 26,fs )'l-10wed for. the surface water route for the Waste 
Charact~ ~cor, !h~values of r, can be integers between 0 and 26. 
Th. ~fg~t ~rl 15~~.d on the degree of hazard reflected by poten­
tfa.r do. th,\concentratlon/dose-factor nlationship, 1ncreasfng the 
c9nce .ration b. a~lord.r of magnitude resul~5 in • similar increase in 
)f~se So over e fange of doses befng cons!cared for ranking (1 mrem to 
~OOOr. ) there re/6 orders of magnftude difference 1n the potentia' dose. 
H"","ver, e v fa~e 1', must be constrained t::> integer values over the 
rln~~ 0 6 ;ror the surface-wat~r route, and have 8 values to corre-
sponcrt:~~. doses .il mrem. 10 mrem, 100 mrer.>. 1 rem, 10 rem. 100 rem. 1000 
rem. )1000~~' In the existing HRS, the rar~~ns score for waste quantity 
tncreases one Increment for each doubling of w~ste volume. Thus, the 
rankings 4re not linear with potential hazard, but are fnstead a power 
function. A radfologlcal hazard ranking base~ on dose/health effect rela­
tfonshlps could use the "linear hypothesl~;" h~~ever. for c~patibl1fty with 
the existing system, we have also chesen to use a power function to obtain 
the ranking scores. The net effect of not us ~ -'9 a strfctly 1 inear set of 



'-
~~ ~ 2. Matrix Table for Deriving Radioactive Waste Characteristics Score 

Co~c:entl"ation, pCf/t 

104 

1,03 
Unit Dose 

102 Factors 
( rem/pCf/L) 

101 

100 

100 101 102 103 104 lOS 106 10' 

.... : .,,; / 
~~," / .', . 1sodQ~e. lines 

'~'-..t/ 
factors i! to ove~ predict the hazar rom ~all quantities of material. 
The same shape of hazard/waste characte tstic~score response function is 
used for all exposure route calculatfons.~lu~~for the radioactive Waste 
Characteristics score were I.. fved based~is function. 

~8. k A p~ , ..... R f n' n 

For' cases whe:-e the co~ten~tion of the rildionlJC1'ides in air. w-!;ter, 
or S.: 1 are known. the matrix table P..iovides a sf'l:lple method to arrfve at a 
ranking for the radfoae~fve wast,e. ~ut for circumstances where a concen-
tration of the ra nu ides jn ~e ~d1a of interest has not· been 
detected. a pot;.ntfal haz rd can ~\,}l be predicted. " 

,. D p'" . "f~ + ~ ,~~.~ , ~.. ~ ..... < ;' , ' 
For the surfac ~a~~ tw~ equations are used to determfne the 

,"maxfmum potentfal:' ccnuntr!tfon of radionucl ides in sur.face water. Both 
use the overland 11(1)1 m_~~.~·~ contained in NUREGlCR":,,O,pO (Murphy and Napier 
1980) ~ a y~a~,actfonll release of 10-- from the waste sfte. 

For:(ft~u,)ace streams within the v icfnfty of the waste Ifte. In 
.~tim fon of the marfmum potential concentration fs obtained using the 

011 fng calcul tions 

where 

. 
• 

y ",,-41 
Concentration (pCf/L) ~ 

x • fs the total activity of I specfffc radfonuclf~e group that 
has been dfsposed at the ,ft. (pCf) 

• 
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10-4 • the fractional release rate from the site (years-I) 

Q • the average annual flev of the nearest surface stream (Llyr) .. 
In cases where the, nearby streams are intermittent and the average 

flow can not easfly be estimatedl a value can be calculated using the 
Rational Method (Gray 1970). The flow is estimated using the followfng 
equation: 

Q. cfAk /// 

where a. Flow. In Uyr /1 /',.,. ~ 
c • (1 : cl - c2 - c3)' or (1 - Ct~'witn't~e values for cl' c2' c3' 

Ctot derivea from Table 3. I'~ ,,~ 
A • Area of the watershed (acr.e~),. ............. ...J 
1 • Annual rainfall I 1nchesl-~r ,.. / ... ~ .. 
k .. Unit conversion factor • 10'" 2 

Once the radionuclide ~roup~ ~~.~o~.{f. ent1f1ed and' th~ maximum 
pct2ntial surface ~a~er concentration~te~ed for each group of 
nuclides, the matrix table is used to det~.in ,the waste characteristics 
score. In cases where a val was derived r a~ctual observed concen­
tration, the two are cCt:lpa?d ana .. arger v lJre selected as the radio­
active waste score for tha~,pa~1cular rou~ 

3,3.2 Ec ";10::·1 Q~ PJ::x f[!jI;m potl'>nQrc:liK:!t:-: .. r ConcAn-:ratfons 
. V / 
\ I' ... 

Migration of radiSlnucl ides\ frc:m/Was"te sites through the ground water 
is directly related many s1te .. ~spetffic parameters such as rainfall, 
hydraulic conduc.' ity, oros1ty, Oi\ density, and overall geology of the " 
site. Thusl any·' ge~ ttempt t r late potential ground-water contamina-
tion to knewn pi- e.5-;imal~ed in tor s of radionucl1des 15 at best a fi rst-
order estimaut. .t:!.0'olev.erl .. lb .. e pot tfal for anyone tYpe of waste to 
migrate can ~~ ccns~er~~~o'~prcperty of the waste in~e~en~ent of the 
disposal site. "'''this al~lo",s the poter.eta, for mfgration to be cons1~ered as 
a Waste C~erac~'rl$~fc the HRS. ~hfch then may be modified on a sfte 
specific by th~RS ~te Characteristics sect~on. This approach is 
phl1e ,.h1cally lml1ar~/that dtvtloptd by Oztunall (1981) and used in 
th~ raf~onmtntal Impact Statement (OEIS) for 10 CFR 61 by the 
Nucleart'Regulat'Ory Comnissfon <1981>. . 

, l~) 

3"Ove~.nd i~~dtltd assuming the burial ground is inudated by a 
water ~&bJ. tha~ fntersects the Jo11 surfact at the burial ground. It is 
assumed t~~ a}1 water flowing through the burial ground arrives at the 
surface and IN(ows overland 1n a Imall stream to the river 1 km distant. 
Sorption 1s assumed to be 1nsl,nfffcant during overland flow. SInce no 
signfffcant sorption is assumed to occur ••• leach tl~~s are probably on 
the orcfer of 10,000 years." (Murphy and Holter 1980) 

• 

7 



TAel; 3 •• Contributions to the R.;noff Coefficient 

~i Type of Area 

Agricultural 

Flat land, with average slopes of 1 ft to 3 ft pe~ mi 
Rollfng land. with average slopes ~f 15 ft to 20 ft pe~ mi 
Hilly land. wf~ average slopes of 157<: ft 250 ft pe~ mf 

Tight impervious clay 
P.:edium c..ombinations of clay and loam 
Open sandy loam / _.~ .... 

Cultivated lands ~~ '" 
Woodlands. . . /') 

,. , 
. . ~ib~1 if) 

Ctot Flat, residential, wfth abo~ 30~'Qj/a-jla i~pervious 
Moderately steep. ~esidential~th a~ut 50~ of 

038386 

0.3 
0.2 
0.1 

0.1 
0.2 
0.4 

0.1 
0.2 

0.4 
0.65 

area impervious ......... '" 
Moderately steep, built up, with abc~~mpervious O.S 

To fdentffy a sfngl. ~~to quantify the potential for 
grol.:nI1-wate~ contamfnation.\a s'~ecz70n~;,;:orts describing generic ground 
water calculations were revie~e~:\t:0~/elat~(:is were developed between 15-
sur.-:ec :"a~ionuc11de fn-.entor1es .. in idyal ized curial grounds and resulting 
calculated ground-water contamf~ati~n maxfma for a number of racienuclfdes. 
Representative re··.. f thfs ~re\atfon development a~e shcw in Tabl. 4; 
a fairly consistent patt n can b ob.erved. Radionuclides that are not 
sorbed to soil "pp~o a ra of aio~nd 100 pC1/L calculated for 
sround-wate~ ;(ont!mf~~Jion for curie dfs?osed. Nuclides that are 
sorbed have <!ow.~~atfcs .. depend on the sorption coefffcient. Kd• The 
ruults Sien.!ia~d fr.c.t:, • e da~fven in S!4~ flY, Turi, and Schrefber (1979) 

'are partfcula~lY',,-nstr the - the data she ... ,. in Table 4 Are for a "worst­
c .. se" ~&d1a. sene;' oth ·h and without ser;: tien. Then represent a good 
example ctua aste characteristics. unmodified by Iny site condi­
tion. The resu s der from Murphy and Holte~ (1980) shov good agr •• -
~.n~wi~, os. derived from the tq~~~fons gfven by Oztunali, et I' 

aO'S1 ~/ShOW agr.~me~t and also the effects of c:onsidering additional 
te/~~cka;ing c.4rqc:tlristics •. since ~,e area over whfc:h the waste is 
~posi (d1rect~ellt'd to the volume of the waste sfte' would also 

influence ~e r, sul • The results of Staley, Turi, Ind Schreiber, Ire used 
to pr., re . tr sport c:oef1f1c:fents for t.~,e ~odfffed HRS ranking, 
extended oth~ nuclides by analogy based ~n reported valves of Kd (with 
the ass1stan f W. Hansen (1984». 

,O~,>, The transport coeffiCients given for ,rot::ld-.ate~ contamfnation in the 
mOdif1ed HRS have been compared against o~~ei GeneriC studies (Adam and 
Rogers 1978, Macbeth et al. 1979) the tiRe's c::rs for low-level Waste (NRC 
1981). and sIte specific studies of OOE sites at Idaho National Engineering 

a 
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TABLE 4. Ratio of Calculated Peak Ground-Water Contamination to Disposed 
Activity Derfved from Literature Sources (pCf/t per C~ disposed) 

Radfonuclfde 

Staley. Turf. and SchrDfber 

Without 
Sorptton 

1E+2 
• 1E+2 

1E+2 

With 
Sorpt1on 

Murphy 
and Holter 

lE+2 1E+2 

Oztunaus 
at ale _ 

2E+3/Volume 
4E+21Volume 
2E-4/Volume 

BE+3/Volume 1E+2 
1E+2 
lE+2 

lE+2 

1E+2 /)~~~:~ 
1E+1 ~ ~ E+2 
3E+1/ ~ ~ 1 
2E+1'v' ~~- 6E+0/Volume 

/ .... ,'> 
~!+~. 2E-

,/ /; I~ -

.~........,// 
Ca) The equations sfv~n by Oztun i. et 91. give a result dependent on 

the volu~e in which the waste ,dfs~~ed. However. the spread 
of the results closely follows th~n the other examples. 

laboratory CINEL) (COE 1982. . ~(Wallace 80). and data for Hanford 
(Nap!er 1984). In all cases'.tl'le ran~o~ ffcients have shown either 
remarkable asre\ilr.ent or b,een ~ns v f~ly high (but not unreasonably so). 

,. \ I.. .' 
The maximum potential release t~~ound water is estimated using 

transport eoefflele • .UltlPl1~ the ra.'onuell •• Invontory: 

~ ~ (CI'· Transport CO.fflel.n~' 
where Cf· a~~~ty (i Ci) of each radfonucl1de disposed at the site 

Transp~t Co ic~.nt· variable derived for each element. 
,~r 11.. In Tlbl. 5. 

/cn~~rr:~u potenthl concentration 15 calculated for each rad1o­
r~~oni~"de. the rot 1 potential ground water concentration associated 
w~ eachX'uc~l 1de gro p 11 obtained by sUlMllng-th ... potem1,,!.,li~o*!,n,tr,at1on. "-
of n~'ide~· Ith e group. The matrix table is th.n ul~to'd.t.rmin.' 
the w.s~~cha ter sties score. In cases where a value was d.rived for an 
actual obi&rved c9ncentratfon. the two are compared and ~~s larger value 
.elected as ~~ad1oact1v. waste seor. for that partfcular route. 

3.3,~ E$tfma·'cc We,·. CO"c.otratfoos for tho ffro ,cd Explosfon 
.cpntAct Rout, 

unmoaffied HRS coop~es a score for t~e ffre and explosfon hazard 
route only when 1t has been documented that the fac1lity pre~ents a 

" 



TABLE S. Transport Coefficients for the Ground Water Route 

Element 
Transport 

Coefficient Element 
Transport. 
CQ~ffic:1ent 

~ 3 ~ ~ 
C 100 Pu 1 
~ 3 ~ ~ 
Co 10 Sb 20 

i~ 2~ ~ //) l~ 
~e l~g ~/ ~. l~~ 
I 100 '1J~~ 

:; l~g /~~:a "~oo) 
ttp 20,' / gaj 100 
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. .~'.<'/ 
Significant fire C~ explosion haza • ~~ii{ the other routes of exposure. 
an estimate of the radiological hazar is b~ed on a measured or calcu1ated 
concentration of the radionuclides in th~at~way of concern. 

he r~~Cl1des are assumed to be 
distributed over an infin te ne at the . ·mum knewn concentration 1~ 
the waste site. Exposure alc~a~ s to de lop the rad10nuclide 
groucings ware done assumin~ ac te xp~o an a~osphere containing a 
lar;a quantity of resuspende~ma~ r~(. The consentrat10n used in the 
matrix table (and hence dose) \s re fsed dcwnward based on the site sfze 
(correcting downwar~ rom eXPDs~a 0 an infinite plane and hemispher1c31 
source). The si. e area orrecti fbj:tors. developed by Napier. Peloq\;:n. 
and Kennedy Il?S:J. S"~.' 6. . 

/TA~' ,@.Jcorroetlon F.C<;or. for tho 
~ ~ir. and Exp'os~on Route 

·~j~D' m2 Corr,:·1oo ~AC~Qt 
. >1000 1.0 

SOO - 1000 0.8 
300 - 500 0.6 
100 - 300 o.~ 

<100 0.2 

10 
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3.3.4 Ect1met1ng Waste CQr.,e~trations for t~e Direct Contact ~oyt' 

The unmodified HRS competes a score for the direct route in a manner 
similar to that done for the ,ther routes of exposure., An estimate of the 
radiological hazard 15 based on a measured or calculated concentration of 
the radfonuclides in the pa~way of concern. Similar to the fire and 
explosion route. the radionuc11des are assumed to be distributed over an 
infinite plane at the maximu~ known concentration in the waste site. Expo­
sure calculatfons to develo; the radionuclide gr~ings were done assuming 
an acute exposure to an atmcsphere containing a;m0S'rate quantity of resus­
pended material. The conce~:.ation used in th~ matrix table (and hence 
dose) is revfsed downward based on the site !ofze torrection factors de­
veloped by Kennedy and Napie; (1984) and sh9~n in e previous section. 

4.0 S!t·:~·:ARY AND CCNCLUSIONS <./~ 
/~ " A method for evaluatfns the relative/potenthl haz d f racUoact1ve 

and mfxed haza rdous 'Waste s ~ :es. cCtl!pat1 til e ~.i'~ the exist ng E?A Haza;'ds 
Ranking System, has been de',e1cpedl e m~thod'incorporates most of the 
HRS structure for waste sftz and ~pos popu)ation determination, while 
adding a technically defens~~le suo tego for radionuclides. The , 
ccr.tbinatfon given results c::nparable the 'eXisting HRS for chemical 
hazards. without overplayins potential ra~iologtcal hazards. 

". ) 
Th~ modified HRS stfl contain ~ major'4eficiencies inherent in a 

simple rackfng system. T e s~Gm cannot~nt for the myriad Site­
specific circumstances tha~.u1~~y ~effnelwhether remedial actions are 
requ f red and what the:! sho1.:1'J b~ ,-I. m~prehensive modeling system 15 
stn 1 requi red. However, as ~ pr.11r;;1nary scree,tling tool, the m HRS can 
be useful in the determina";bn\of h,%ardS due to mixed radiolosfcal and 
chemical w. utes:. _ \ \ . 
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Enclosure 2 

lake Ontario Ordinance Works. lew;s~Jn/Porter. New York 

1. Status of Environmental Assessments 

The 1,511 acre portion of the former lake Ontario Ordinance works, which ,:: 
was controlled by the Atomic Energy Commission (AEC) through 1954, and the 
191 acre portion of the AEC area, which is now controlled by the 
Department of Energy (DOE), are shown on Fi]ure 1. The current 191 acre 
DOE-controlled site is referred to as the Niagara Falls Storage Site 
(NFSS). The remaining properties in the 1,511 acre former AEC-controlled 
site are referred to as vicinity properties. DOE has performed radio-
logical surveys and we have reports for al1 26 of these vicinity 
properties that comprise the 1,511 acres arJund the NFSS, except the Air 
Force property known as the Hike 03 locaticn shown on Figure 2. The Air 
Force is giving ~OE permission to survey the Hike 03 property and a survey 
is scheduled for May 1985. We do not have any information on the 40th 
Explosive Detachment Model City, New York. that you requested. This 
property may have been part of the Hike site and we suggest-you contact 
the Air Force for information. 

Cleanup was needed for 22 of the 26 vicinity properties and areas along 
Pl etcher Road as 1 i sted in Table 1. A sam~ 1 e survey report is attached 
herewith (Attachment 1). DOE has complete~ cleanup of radiological 
contamination on about one-half of the vicinity properties as of 
January 1, 1955. The remaining vicinity properties will be cleaned up by 
~anuary I, 1986. The post-remedial surveys will be included in the 
:roject final report to be issued in 1986. An environmental assessment 
. ~5 performeci for the 1984 cleanup of vic"dty properties (Attachment 2). 

There are two large drainage ditches (the West and the Central ditches) 
which drain the NFSS and vicinity properties into Lake Ontario. These 
ditches became contaminated from the AEC-operated site to the extent shown 
in Figure 3 for radium-226 (1980 status). Cleanup of the West ditch was 
completed in 1983. Cleanup of the Central ditch was completed to Lutts 
Road by December 1984. Cleanup of a few small areas of contamination in 
the Central ditch beyond Lutts Road will be completed in 1985. The 
cleanup was performed to the standard for radium-226 provided in 
40 CFR 192: averaged over areas of 100 sqLare meter~, no more than 
5 pCi/g rad1um-226 in the first 15 em below the surface and 15 pC1/g in 
any 15 cm layer which is more than 15 em below the surface. 

2. Reports on DOE Control Program 

The cleanup and control actions for the NF:S vicinity properties are 
managed under the DOE Formerly Utilized Si:es Remedial Action Program 
(FUS~P). Environmental monitoring of the ~F5S vicinity properties and 
the NFSS site is described in Attachment 3. The monitoring report for 
calendar year 1984 is scheduled to be comp'e!ed by July 1985. 



:;;'chllierits to Enclosure 2: 
"-~I(~': '. 

1. COmprehensive Radiological Survey Off-Site Property C Niagara Falls 
Storage Site.· Lewiston, Hew York. March 1984. 
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2. Addendum to Action Description Memorandum Niagara Falls Storage Site 
Proposed Interim Remedial Actions for FY 1983-85 Accelerated Program (1984 
Vicinity Properties Cleanup). Ju1y 1984. 

3. DOE/OR/20722-18. Niagara Falls Storage Site Environmental Monitoring 
Report Calendar Year 1983, July 1984. 

~- . :: 
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Enclosure 3 

Niagara Falls Storaae Site (NFSS), Lewiston, New York 

1. Status of Environmental Assessments 

As explained in Enclosure 1, the NFSS is the 191 acre portion of the 
former Lake Ontario Ordinance Works which is now controlled by DOE (see 
Figures 1 and 2 of Enclosure 1). 

A comprehensive characterization and hazard assessment of the DOE NFSS was 
completed by Battelle-Columbus in 1980 (Attachment 1) for DOE. Measure­
ments of radon on and around the site were made by Mound Laboratory for 
DOE at that time and are still being made (Attachment 2). These reports 
showed the n:ed for remedial actions to reduce the emissions of radon from 
the site, and to stabilize the wastes on the site to prevent recontami­
nation of cleaned up areas. In addition to these interim remedial 
actions, DOE decided to prepare an Environmental Impact S~qtement (ElS) to 
examine alternatives for long term man~gement of the wastes at NFSS after 
completion of the interim rerne1ial actions. 

The remedial actions on the site were begun in 1981 with improved security 
and maintenance at the site. In 1982, work to reduce radon sources was 
started. Two buildings with pitchblende processing residues (Buildings 
413 and 414) were capped. In addition, work was started to stabilize and 
cover a pile of residues that are stored on the ground (the R-10 area). 
~~vironmental assessments were made prior to these actions (Attachments 3 

4). In 1983 and 1984, cleanup of onsite areas and some offsite 
.;minated areas was conducted and wastes were stored in the R-10 waste 

_~. Preparations were made to transfer residues from a concrete water 
.ower to a low concrete building and transfer of 95 percent of these 
residues was completed. Some contaminated buildings were demolished and 
the waste storedJ~the •.. R-lO area. Construction of a clay cap on the 
interim storage pile at the R-10 area was initiated and over 50 percent 
completed. In 1985, the cleanup of the remaining offsite contaminated 
areas (vicinity properties) will be completed, the remainder of the 
residues will be transferred from the concrete tower to the storage 
building in the R-10 ar,a, the tower will be demolished, and the remainder 
of the clay cap will be put onto the interim storage pile. An 
environmental assessment of these actions is provided in Attachment 5. 

A draft EIS to examine the options for long term management of these 
wastes and residues is provider 1n Attachment 6. The Environmental 
Protection Agency, Region 2, has commented on this draft. A final EIS is 
scheduled to be published in 1985. 

2. Reports on DO£ Control Program 

This site is managed under the DOE Surplus Facilities Management Program 
(SFMP). The environmental monitoring program for the HFSS and vicinity 
properties is described in Attachment 3 to Enclosure 2 together with 1983 
data. Data for 1982 are in AttaChment 2 to this enclosure. 
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BMI-2074, A Comprehensive Characterization and Hazard Assessment of the 
DOE Niagara""'~1~,$;~Storage Site. June 1981. 

2. Niagara Falls Storage Site Environmental Monitoring Report, Calendar Year 
1982. 

3. Action Description Memorandum NFSS Proposed Interim Remedial Action fer 
Buildings 413 and 414, April 1982. 

4. Action Description Memorandum NFSS Proposed 1982 Interim Remedial Act~on 
(R-I0 Pile Stabilization), April 1982 • 

. 5. Action Description Memorandum NFSS Proposed Interim Remedial Action fer 
the FY 1983-85 Accelerated Program, June 20, 1983.- _ 

6. Draft EIS Long Term Management of the Existing Radioactive Wastes and 
Residues at NSFF. August 1984. 

• • • 
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Enclosure 4 E) 

Ashland Oil I and II and Seaway Industrial Park. Tonawanda. New York 

1. Status of Environmental Assessments 

These three pr~pertiesare contaminated with uranium residues originating 
from processir: operations conducted at the Linde Air Products Uranium 
Processing Fac~lity during 1943 to 1946. Fact sheets for the Ashland I 
and Seaway properties are provided in Attachments 1 and 2. Radiological 
surveys of Ash~lnd I and Seaway are provided in Attachments 3 and 4. The 
contamination en the Ashland II property and the Seaway property appears 
to have been dLe to the owner moving the material from Ashland I during 
construction operations. We have no information on the Ashland II site 
other than in ;~tachment 5 which reports the result of a walk-on survey 1n 
January 1980. 

WP. have perfonced an Environmental Protection Agency (EPA) Hazard Ranking 
System (HRS) calculation for these sites as a unit since tn~y have similar 
pathways and exposure potential (Attach~ent 6). We have also included in 
Attachment 6 a cclculaticn using the DOE modified HRS method described ~n 
Enclosure 1. 

2. Reports on DOE Control Program 

DOE determined it had authority for conducting remedial action at these 
sites in Septe~ber 1984. We have aSSigned these sites a medium to low 
priority in the DOE Formerly Utilized Sites Remedial Action Program 
(FUSRAP). No :;,onitoring or control program has been established by DOE. 
Some advance planning is being done, but remedial action is not scheduled 
until the ear;) 1990's due to higher priorities and the limitation on 
funds. 

Attachments to Enc~osure 4: 

1. Fact sheet for the Ashland 011 Company (Former Haist Property), Tonawanda. 
New York. 

2. Fact sheet for the Seaway Industrial Par~ Site, Tonawanda, New York. 

3. DOE/EV-000S/4. FUSRAP. Rad1010gfcal Survey of the AShland Oil Company 
(Former Haist Property), Tonawanda. New York, May 1978. 

4. DOE/EV-000S/6. FUSRAP. Radiological Survey of the Seaway Industrial Park, 
Tonawanda, Ne',.. York, May 1978. 

5. Letter from W. D. Cottrell to A. J. Whitman dated October 17, 1984, on the 
Ashland No.2 site. Tonawanda. l4ew York. 

6. EPA Hazardous '..'aste Ranking System Calculations for Ashland Oil. Inc. 
(Former Haist Property) and Vicinity Properties (Seaway Industrial Park 
and Ashland Ii). 



Enclosure 5 

Linde Air Products Division, Tonawanda, New York 

1. Status of Environmental Assessments 

The former Linde Uranium Refinery extracted uranium from various ores. 
concentrates and residues to produce uranium dioxide and tetrafluoride 
from 1943 to 1946. Residual contamination exists in some buildings, the 
soil, and in groundwater (from waste injection wells). A radiological 
survey of the site was conducted in 1976 (Attachment 1). Another survey 
was performed in 1981 to obtain further data on the liquid waste disposal 
pathways (Attachment 2). An evaluation of this data is provided in 
Attachment 3. 

We have perfonr.ed an Environmental Protection Agency (EPA) Hazard Ranking 
System (HRS) calculation for this site and a calculation using the DOE 
modified HRS method (Attachment 4). The DOE modified HRS method is 
described in Enclosure l~ 

2. Reports on DOE Control Program 

DOE determined it had authority for conducting remedial action at this 
site in 1981. We have assigned this site a low priority in the DOE 
Formerly Utilized Sites Remedial Action Program (FUSRAP). No monitoring 
or control program has been established by DOE. Some advance planning is 
being done. but remedial action is not scheduled until the mid-1990's due 
~? higher priorities and the limitation on funds. 

At~ ,ts to Enclosure 5 

1. DOc/EV-0005/S, FUSRAP. Radiological Survey of the Former Linde Uranium 
Refinery. Tonawanda. New York. Hay 1978. 

2. Radiological Survey of the Liquid Effluent Disposal Pathways Formerly Used 
by Linde Air Products Division. Tonawanda. New York. P. W. Frame. et al. 
(ORAU). October 8. 1981. . 

3. Aerospace Report No. ATR-82 (7963-04)-2. Evaluat10n of the 1943 to 1946 
Liquid Effluent Discharge from the Linde Air Products Company Ceramics 
Plant. December 1981. 

4. EPA Hazardous Waste Ranking System Calculations for Linde Air Products 
Div1s1on, Union Carbide Corporation. 

_ ... 



Enclosure 6 . . 038386 

Middlesex Sampling Plant. Middlesex New Jersey 

1. -Status of Environmental Assessments 

During the period 1943 to 1955, uranium and thcrium ores and concentrates 
were stored and mechanically processed for sa~~'ing and analysis at the 
Middlesex Sampling Plant under the control of "he Atomic Energy 
Commission. As a result of these operations, ~he plant site and some 
nearby ("vicinity") properties were contamina':-.:d with radioactive 
residues. In 1980. DOE began cleanup of the v~cinity properties and 
storage of the waste at the Sampling Plant on an impervious asphalt pad 
with a drainage and collection system. The co':struction of the storage 
area and the cleanup of five vicinity properties were completed in 1981 
(Phase I). The cleanup of the remaining 28 parcels was completed in 
January 1982 (Phase II). These properties we,,, cleaned up to the 
Environmental Protection Agency (EPA) standards for radium-226 and thorium 
in 40 CFR 192: averaged over areas of 100 square meters, no more than 
5 pCifg in the first 15 cm below the surface ar:d 15 pCifg in ~ny 15 em 
layet' which· is more than 15 cm below the surface. The final' reports for 
?hase I are ~rovided in Attachments 1, 2, and 3. A draft final report for 
Phase II is pr?vidEG in Attachment 4. 

In a related action, DOE is cleaning up radioactive contamination from the 
nearby Middlesex Landfill and is storing the waste on the Middlesex 
Sampling Plant. This work was begun in 1984 ard will be completed in 
1985. An estimated 33,000 cubic yards of contaminated material ~ill be 
~ '~ught to the site from the Landfill; about 50 percent was completed in 

.:;';ng for cleanup of the Sampling Plant and removal of the 36,000 cubic 
J~rds of stored waste (Phase III) is underway. A radiological survey 
report for the site is provided in Attachment S. An estimated 
91,000 cubic yards of material must be removed from the site to meet the 
remedial action cleanup guidelines. However, this cleanup and removal 
will not be implemented by DOE until the State of New Jersey selects 
candidate disposal sites in the State. Subse~~ently, DOE will select and 
acquire one of these sites, construct a disposel site" remove the 
contaminated materials from the Middlesex Samp'ing Plant and transport 
these materials to the new disposal site, and cispose of the materials at 
the new site. If the State of New Jersey begi--:s promptly on candidate 
disposal site selection, DOt would plan on 1ni:lating Phase III in the 
early 1990's. An environmental impact statemert would probably be 
prepared prior to initiating Phase Ill. We ha.e performed an EPA Hazard 
Ranking System (HRS) calculation for the Midc:esex Sampling Pl~nt in its 
current status and also a calculation by the DO£ modified HRS as described 
in Enclosure 1 (Attachment 8). 
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2. Reports en DOE Control Program 

We have assigned these sites (the Middlesex Sampling Plant and the 
Middlesex Landfill) to the Formerly Utilized Sites Remedial Action Program 
(FUSPAP). After completion of cleanup of the Middlesex Landfill, the 
Phase III action at the Middlesex Sampling Plant will have a low priority. 
OOE provides maintenance and surveillance of the Sampling Plant, including 
monitoring and control of wastes on the site. An environmental monitoring 
report for 1980, 1981, and 1982 is provided in Attachment 6 and for 1983 
in Attachment 7. 

Attachments to Enclosure 6: 

1. Certification Docket for Five Vicinity Properties Associated with the 
Former Middlesex Sampling Plant, Middlesex, New Jersey. ~:c:-..::; ,',. 

.. ;-.. - : .. '- . 
2. Project Report of Phase! Remedial Action of Properties Associated with·:';-:":>:"; .' 

the Former Middlesex San~ling Plant Site, NLCO-OOSEV Rev. 1,-~pril 1982. . . 

3. Radiolcgical/EI"1'lironmental Support Program Report, Phase I Remedial Action 
Middlesex Sampling Plant and Vicinity Properties, Eberline. 

4. Final Report on Remedial Action at the Former Middlesex Sampling Plant and 
Associated Properties, DOE/OR/20722-27, September 1984, Volumes I, II, and 
III (Draft). 

:. q""'iolosical Survey Report for the Former Middlesex'Sampling Plant, 
. ·'"OR/20722-20, December 1984 (Draft). 

6. Environmental Monitoring Report 1980, 1981, 1982, Former Middlesex 
Sampling Plant and Middlesex Municipal Landfill Sites, Middlesex. New 
Jersey, DOE/OR/20722-3, October 1984. 

7. Environmental Monitoring Report for the Middlesex Sampling Plant and 
Middlesex Municipal landfill Sites, Middlesex, New Jersey, Calendar Year 
1983, DOE/OR/20722-17, October 1984. 

8. EPA Hazardous Waste Ranking System Calculations for Middlesex Sampling 
Plant, Middlesex, New Jersey. 
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