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P Tlgtt rru FtDrrtd rr ltr rcqouil of wort rpanrond by tc Untood b Govanurcc. t.tdhtu
U&d h m thc UDiFd Strce Dopumrr * nncqr, o* -y of tdr oploya$ E rly of Ur
Grffil ettcoerracs, c thcir qloycq mr&ce rny wtrrty, clprurr c-4ioO, a..rtre rly
lod lhHhy r rcrpmritility fu 6c euncy, oilrptclcrlss a urinruis of eny ifrmdm, rDpger,
lroerr a pmooer OrclooA a rcrlrom trr is urc *ould m lnftia3c edvady ormd,iS6.
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rrtToductlos to tb. e.rtttlcrttoa Dockrt for th. R.mdtrllstloE FrrroErra rr tnr eoionri-intiili-sioiagr-aiii-victatty
Prop*tlm lo colonh ead tlbenr. rrr iort, t; t9cr raa rttS- ttr

cfft'liltt8

DrterlDtlon of thr Forrrrly uttl l ,ard sttor Rc*odlrl
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Ptop.r t f  tdrnt l f  lcet lon
Docklt eoDtratr
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I - IErhlbl t  r  sunanry of  Rcnrdlet  Act lon Act lvt t i r r

l rh lbt t  r r  Doeur.ntr  support lng th.  c.r t l f lcr t lon of  thc
Rmrd le l  le t lon  e t  tb .  co lon l .  rn t r r t r  s toErgr  g t t t
Vlqlnlrv proprr t l r r  ln Colontr  and f , lbeny, 

-Nir  
Tork.
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Intffilgrlil !o ffi
cmtttrcmril Doca Fil tu rmltr. lsflfl
FllFolm tt lgt cflfirE..nlnl|| tmrct trTf

vlctrtrr FroFtttrBs Ir mtffIt tID tLlttrL
w loffi, ti ltat lnD lttt

rt,  eolol lq, Lu fort

Sr U.8. D.tnstrrDt ot Enrrgl (Dog). offler o! Xuclrer Enrrgf,
9(flor ot t|rodhl tetlon rni rrrte Ttebnotogy, Dlvlrlon ot Frclltt l
rad tltr Drqorrltr lonlng prolrctr (rna/or tbr pr.drelltor rg.Dct.
of t lcu.  rDd i lv l r tonr)  her t rp lmrntrd e r t r rd le l  rct lon Drolrct  tn
colonh. rd Tort. Tht rt0e En.rgr ead rrtrr lpDroprtrt lont lct
ruthotlrcd DoG to cotduct r dreonterlnetlon rtrterch ead Crvrlopmat
prolect  r t  tour r l t r r ,  laeludlag tbr r l t r  of  tht  tor t r r  t r r t lonel
Llrd ([Ll Indurtrhr Dlent .Dd ttt vletntty Droportl.r. Tbr tct rrr
t.rutborlrd tn 1905. Thr uorl lr brlng rdrtalrtrrrd by tho
Fonrr l r  ut l l l r rd Sl t r r  Burchl  Act lon prograr (FugaAp),  onr of
tour rnrdhl rctlon Drogr.rr undrr tha dtroctl,on of thr DoG
Dlvlr loa of  Frel l l t l  eni  Sl t r  Drcorr l r r lonlng prolrctr .  th l  Unl t rd
8t.t.r oovrrartDt rutborlrtd DcE to lnttletr ruBB p ln 19?t to
l i l rat l t ; ,  c lorn uD. or othr[r l t t  eontEol  r l tu nhorr  r r l lduel
lrdlorctlvl retorlel (ucordlag curs.nt gruldrl lnrr) r.r| ln. frol th.
lrrly yrerr of tha n tloa.l rtorlc .B.rg[ progr.r or colloretrl
oDrlrt loar ceurtng eondltloar thrt Congrtrr her rrndrt.d DOI to
tllldy. lht obtrcttvm of FUgBlp lt. toi

r l rat l_ty end erscrr el l  r l tu lonrr ly ut l l i rcd to rupport
mrly llrabrttrn tnglnmr Dlrtrtctlttoilc tnrrgy corrtiiton
(m/rEc) nuclore rorh to dot.nlnr 6.tb.r tuitnrr
Orcoatulnrtlon en0/or eoatrol lr nm6td

Dtcoaterlnetr rnd/or rDglf eootrol. to th... tltrr togrrrlt eooforr.ncr ulth curr.Dt eppllceblr gutdrllnrr

t t l



?h??:r ol rattor rtrblllm rll grarmrrd mrltum ln rra{rolotlsrllr rod rnrlroartatrllr rccrDtrblr rrDDrr

Otnar ultb rggroprletr
rnd .trtc ravlroor.ntrl rDd
rrt.nt Inrrtttd bt Frdrrel

Elr trgnrlet loar, f trDltral.

o err t l f r .^r t  th.  corprr t lon ot  r*r0[er rctron, tbr t  thr
rertlologtcel aondttionr or thr rubja;a ;i i ; i-eorrrr rringutcrl, lnm qnd rrr rpprsprlrtr ior tuturr ulr

FugrrP 1r surrrntlr bctng rrnegrd by tbr DoB or: Bt0gr oprrettonr
oftler (ono) ' lr th. prolrct nrnrg'rnt eootrretor (Ff,e) tor
lut*lF, Elehtrl f,etlonrl, rDc. (Dtt) tr thr DoE r.pr.lrDtrtlvr tor
DlrnnlDg, rrnrglnE; rnd ilpltrrnttng FUgBAp.

lhr HL plrnt hrgea uorhlag vltb irplrtcd urrnlur ln rtsE, Dottotrlng
op.rr t tonr drel lng vt tn th.  crr t lng,  reehlnlag. rnd r t l l lag of  th l r
unalur lato rer lour l tmr.  ra rubrrquoDt r . . r r r  f ,L radurtr l r r  ur td
i rg l r t rd urralur to rrhr couatrrnlghtr  for  r l rDlrnrr  rnd
grotrct l l r r  tor  tbc r t r rd rorvlerr .  Err l r  ln 1980, tbc Etr t .  of  l f r r
Torl ordrrrd thrt thr uL prent be cLorrd. Thr plent r.oprDf0 ln
ht  l r tO but 0ld not rua r t  l  r00 porcrat  proouet lon retr .  r t
oD.rr tod unt l l  DoG toot porrrrr lon of  thc f rc l l l ty  tn Frbruerf  lgt t
to brgln Oocontulnet loa tct lv l t lcr .

Irlr{ynr ltotoPrr rurYtyrd tb. e.lghborhood rurroundtng thr IfL Dtrnt
ter  r r0 lorct lv l t f  tn lgso rnd dot.nlnrd tbr t  urenlur r t l rer td lnto
tbl  r l r  tbEough r t rek utrr loor had dtgo:t ted on rrr l ,d.nt6l  rnd
conrrelel proplctlrr rDO .trueturer. Thr rury.f elro rboucd th.t
chr rr for l ty of  thr  conter lnr t lon rer ln thr  d l rcct lon of  tho
prrvrl l lng ulnil.

ra oetobrt  lgt l r  loro drtet l rd reOlologl ,cel  rurv.y,  of  tbG
ladlvtdurl vlctntty groptrtlrr lurroundlng tbr tr ptrnt (laeluittag
grlvrtr rtrldrncr.) nrr lnrtorrral bf oak Rtdg. f,rt lonel Leboretory
(qn&). Thur rusvarr urso dmlgard to loeetc rl l  proprrtler on
rftleh urrnlul contulnrtlon rrccrded DoE guldcltncr.



I
}

l
l
I
]

ilil lmrloFrd r rlm{lrl rstton plen to rcrev. tb. aort6lmtlon lo
tl* solodr rtlr ln tre nhmtr" Thf pclorl,tr ta tbr tlrrt tbmr [r
tt sttor. cootul,nrtra rrt.rlelr tror rorlorntlel prolnrtftr, lod
tlrn fsor eonrrchl rlclnlty proprtlm. Tbl conterlaetro
ntrntrlr rlrovrl tror thmr psotnrtl.r lrr brlng rtor.l tggorerll;
rt thr Gclonh tatrrh gtorrg. Sttr (elggl. tbt rraoad pberr rll l
searlrt of dtcontmlmtlBg th. ersgs . t.Drtrt. arrril|l
hartlgrtloU?oertbtlttr 8tu{r-lavlronmntrl trmrrmar lr brtng
aeaducCrd ln DrrDrrrtlon for thlr pblrl.

&reutlvr ocerr lrNgl rlDomrrd th. counell oa Envlronr.Btrl srelltr
(c891 to lrrur rrqruletloar to too.Eel egraelrr tor lrpltrrnttrg
thor. ptocrdurel jrtorlrloar of tho N.tlonrl Bnvlronmntrl polter tct
(APA) tb.t err mn0rtorl un0rr lrr. Thr @ lrrurd thr rrgrulrttonr
eontrlataf guldracl ead rprelflc rrqulrtrentr ln .Iunr lg?g. ?br DoG
gullrlts$ tot lrplurnttng tho lfEPt Trocorr end rettrtrlng th. elg
rrtul . t loa. ulr .  rrdr r t frct lvr on l lerch g!.  lgso.

fba ulPt proc.lt rrqulr[ PugmP drclrloa-mtrrr to ldratlff end
lrllrr tbr ravlrouontll eoartqu.ac.l of proDorra rctloar bttorr
bglnnlng rnrdlr l  rct lv l t l l r ,  Olvr loglng dtrporel l l t l l ,  or
tlraapo8tlag rno il lrporlag of redloeetlya urtttr. Docun.nt.tlon
:tqulrrd br itpA la rupport of rurolrl ectloa lr prrperrd by
Irgonnr f,ettonrl Inborrtory (fnLt. Bupportlng doeurrntetlon lr
provl0rd by thr FugRtP PK through tb. pr.Xlrr.tton of r trrlrr o!
ragtnlrrtng rtudlcr end rnylronrratrl r.portr to rvrlurtr raatdlel
rot loB r l t .Enrt lvrr for tbc r l t .  undrr eonrldtr l t lon. Thr rct lon
dr.rel rpSroprhtr br DoG brerd on tbr IIBPA pEoc..r .yrlu.tlonr lr
tbrn hDlerrntri ulth eonrlorrrtlon for publlc relrtr rnd tn
corplhnao ulth eggl leeblr t tdorel,  str t .r  lDd locrl  rrqulrcr.ntr.

Fo: th. rltr Olreurrrd la thlr rax)ort, tho IIGpA rtqulrgont. r.rr
l|tl lfhd br thr Ds.InE.tlon of en letloa Dctertgtloo llnorrndu!,
Slcu hd to lrrueocl ot e r.rorrDdur to ?1lr doeurrntlng thrt tb.
gtofrct hed ao rlgnlflcent lrgect on tbe cnytronlrnt.
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ftrl lntfofr|l nalrr ntgnlF lr gorrrnr! bI tb. Dsoytrtoar ot tb. Dffi
furlltf llrnrlDor psogmr plrs tor FUEtlF, rtlch eorpltm rltl nOG
Or{rr S'00.6. f,ost prrtonod uaOrr FUStfF br tht ff or by
trcDltrct-rnglnrltlr conatcuctlou eod trrvlcr rubeostractora. rnd
stbrt prof ret tubcontstctos. lr gsvrrnrl by tb. quellt y lrurloc.
D8ogsil plra er rlneltld la tDe rugllP Profrct gtretlty lrrurrac.
lraurl- lttrctlrrartr of lrglmrntrtloa lr eggrelul oD r rrguler
bmlr bl tha llr qurllty errurrac. orgralretloa rad br Dog-oBo,

lrrrdlrl rctlon ber blrn corplrttd oa thr grogirthr tarntltSi! lu
thlr  Cocht- Or Junl 19. t l t9. DoG errt l t l td thrt  tb. proprrt l rr
err la corDllencr r l tb rDDllerblr DoG rtenderlr  rad cr l trr l r
orwlopcd to Drotact hreltb, mttttr. rad tba rnvtronr.nt. oo
Ju ly  l l .  19 t9 .  t b t  no t l e .  o t  c .E t l f l ce t l on  to r  t h r  f . d .E r l  R ro lq tq r
um rlgnrd.

Rurloro

Thl  retot le l  ln th l r  docht eoartr t r  of  docul .nt .  rupport lag thc
G.rt l f lcr t lon by DoG th. t  tbr  r rd lo loglcel  condl t lonr et  th.  rubJ.ct
Psop.r t l r r  err  ln eorpl lencr r t th redlotoglcrr  guldr l . lnor end
rtrnderdr dt t r r r lard to rpply to th l r  r l t r  rnd thr t  u.r  of  tbrrr
Dlop.t t l l r  u l l l  not  r . tu l t  ln rny rrerurrblr  redlologtcal  herard to
th.  goarrr l  gubl lc drr lvrd f ro l  thc rct lvt t l r r  of  DoE prrdrcrrror
rgrnelrr .

Thr c l t t l f lcet lon dockrt  eontr lnt  only thc mt.r le l  dccnrd aort
Prr t tnrat  to tb.  c.r t l f lcr t lon ot  thr . .  progtr t lc t ;  thr
corprrhrnrlvr prekrgr of rrcordr lr evallrblr end rl,It br ercblvcd
br DoE through thc lrrl3trDt srcrctrry for l lrnrgrnrat rad
l i l l nh t re t lou  e f tc r  cor t l f  te r t ton .  cog ter  o t  th l t  dockr t  u l l l  bo
evr l l rb l t  for  pubrtc rrv lcu bctnrn g:o0 a.r .  end l :oo p.a. ,  f ,onday
thEouTh Frldey (.rc.pt frdrrel hotldry3) rt thc DoB publlc R..dlag
loor locrtrd ln Boor 1E-1g0 0f  tha porr .str l  Bul ld lng,  rooo
IudrgrnOfoc. Au.ouc. S.x. ,  Xathlngton, D.C. Cogler

vl
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alrs br rurllrblr [a tnr publle Doeurrnt Bool, U.g, DtprEtrant
ort rt0gr oprrrttonr ottlcr, ork Btilgr, T.nn.lr.l, rnd
Llbrerf, 6Zt ltbrny-Shekcr Roed, Loudonvlllr, H.u Tork

Froprr t r , Idtaqtf , lc l t  loa

* lrcrgqr.
tl* Golsnlr
Ittro.

!i lr progertlm rro
srdlologlcel .urv.y
Lrbosttory. Thr ll

I t r t rd by thr l r  rddrorscc,  ar
roportl prepartd by ork RtdEe
proprrtlcc that wGrG lncludod

ldrntlf l.r i l  ln thc
Nrt lonel
ln tho t98l
2a  proDcr t l cgtrr .d le l  ret lon arr  r t r t rd f l r r t ,  for loucd by th.

laclultri l  ln thr lgES rmrdlel eetlon.
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Prrcr l  I  Locrt .d on ?1f29
ld ra t l f l cd  e r  B lock  i , - io t
ascaaa lgEot lcnt) .

Prrcr l  3 locrtru on
er  B loe l  I ,  Lo tG l .
? end 0 (pcr accut

Yardboro Avcnuo, Ctty of Albany,
36  (peE t r r  r rD i  no  ldent l t l c i t lon  per

Plrcrl Z loe.t.d oa SZ Terdboro Avcnur, Clty
er Bloek I ,  Lot  13 (prr  tar  r .p) ;  .e Bloclr  I .(prr  eeeol i  rgratront) .

o f  A lbany .  l den t l f kd
Lo ts  I I ,  12  and  13

of  A lbany.  ldent l f led
B lock  i ,  Lo t s  l ,  E ,  6 ,

o f  A lbany ,  I den t l f l ed
Lo t  3  (pc r  aceesB

of  Albany,  ldent l f te i l
Lo t  2  (pe r  aeceaa

of  Albany,  ldent l f ier l
Lot  I  ( I rer  acceee

of  Albany,  ldent l f led as
Lot  17 (per  acceBB

of  Co lon le ,  lden t t f ted
Per accegE agrccnent) .

o f  Co lon te ,  tdent t t led
per  acces8 agreenent ) .

6E Ttrdboro lvcnul ,  Cl ty
5 end 6 (D.r tax rep); l r
lgraancnt ) .

Frrctl I loertod oa ?l lerdboro Avl:ruc" Cltyr r  E loeh I ,  Lo t  36  (BoE ten  eap) ;  18  n ioer . . l ,
rgroi l tnt) .

Ftrcrl 5 loc.t.d on ?g yerdboro lvenuc. t lty
r t  Bloch 1.  Lot  Z (par t r r  rap);  as Bloetc I ,
.gE.arent ).

Percel  6 locrtcd on BO yardboEo Avenuc, Cl ty
l t  Ftoek I ,  Lot  I  (per ter  tap);  ae Bloci  t ,lgroar.nt ) .

Prtcrl ? locrt.d on 33 prlrer lvcnue, Clty
t loct  I ,  Lot  3? (DaE tar r ip) ;  rE Bt;ct- i ,
rgKor.nt ) .

Brrerl I locrtad on tl l l  Ccntrat Avenue, Toun
lr  l locl  0006 (DcE t . r  r .p;  no ldcnt l f lcei lon

Frccrl g locrtcd on tl l l  Centtal Avenue, Town
rr Elock O80S (paE tar rrpi  no ldcnt l f leat lon



]

I
I

$**srl l0 locrtrd on 1114t contr.l lvonuo, Tora of coronh,t{rnttrthd m Bloek oioi 
-ipi, 

ter r.pi no rarniriiciiion p., rcc..ft$tllmDt ) .

Duerl  t l  loert .d on 1159
l i l rnt t f ld er Bloctr  OAO5
lgmtmnt ) .

Prrcrl 13 locrtod on s verdboro rvonue. clty of Arbany, rdrntlftrdlm Bloek r, Lor 26 (per ter r ip;-no--taini i i ici i t i l - ir i ' .r ."",
lgEoarant ) .

Prrcr l  13 loertral  on 2r rrrdboro rvenue, ct ty of  Albeny, ldont l f teder Bloek t, Lot t? (por tar rapi no raentri i". i ioi i-pi i 'a.""".
egroutnt ) .

Percrr t l locrt.d on zsl27 yardboro Avanuc, clty of Albany,ldcnt l t lo i l  ee Block I .  I .ot  36 (pcr tax aip;  no ident l f leat lon perlesr l t  rgreatont) .

Parcsr 15 located on 5o rardboro Avenue. c l ty of  Arbany, ldent l . f  ie i le r  Broek  r ,  Lo t  l r  (por  tax  nap)  aE aro in  r .  Lo tE rg ,  rg ,  20 ,  2L ,  22rnd  13  (per  aceeae agreeaont ) .

Ccntral Avenue, Town of Colonlc,
(por t r r  rapi  no ldcntt f lcat lon prr  aecrt t

Parcc l  16  loca ted  on  l I00  Cent ra l
e r  B lock  1 .  Lo t  e l  (per  tax  nap;
alreolent )  .

Avenue,  Ci ty  of  A lbany,  ldent i f led
no  l den t l f l ea t i on  pe r  i ecese

Prreal  r7 roeated on 110t centrar Avenue, ct ty of  Albany, tdent l f ledtr r  Brock  0806 (per  t rx  na [ , i  no  ldent r i rc i t ion 'p i i  ; ; ; ; ; .  agreencnt ) .
Percol  rB rocated on r l rg centrar Avenue, To$n of  colonte,ldcn t l f t cd  ae  B loeh 0806 (per  ra r  nap;  no  faent i i f " i i i on  p" ,  accea8egrrcnent ) .

Perccr 19 rocated on l l?9 centrel  Avenue, ToHn of  colonte,ldcn t l f  l c i t  ae  Broek  ogo5 (per  ta r  nap;  no  ia ; i i t i t i c i l i dn  per  acee8segrcrnent ) .

Perccr 20 rocated on 1116 centrar Avenue, Town of  colonie,
ldont l f le i l  as  B lock  oBos (per  tax  Eap;  no  laent i i i c i i i on  per  acce66egrconcnt ) .

Perccl  Zt  locrted on l l t? Central
ld rn t l f led  as  Btoeh O9OS (per  ta r
rgEeaDcDt ) .

Prrer l  ?Z locatad on 1l lg
ldcnt l f  lc i l  ae Block OSO5
lgtaancnt ) .

Avenue, Town of Colonie,
nap;  no  ldent l f l ca t lon  per  aceess

Central  Avenue, Town of  Colonie,
(per  tax  nap;  no  ldent i f l ca t ton  per  aecesg

Prrccr 23 roceted on 1150 centrar Avenue, Town'of  coronle,ldcn t l f le i l  ae  B loeh o8o5 (per  rax  nap;  no  ident f t i ca i ion  per  aeceaBrgrcenont ) .

v l l l



f l*crl 8{ loeetrd on lttt Crntrel lv.nu.,
I l i l l t l f lrd rr Elock O8OF (prr tex nepi no
*ft8r.rilnt ) .

Filerl tS locetcd on 1160 Ccntrtl tvcnu..
ldont l f lcd l r  Bloek oBoS (per t r r  raD; no
lg8alront ) .

Frrcrl 26 located on
ternt l f t rd ee Btoch
lgattlcnt ) .

Frrcr l  27 loeetqd on t t6t /63
ldont l f lc i l  ar  Block O9OS (p€r
egrroacnt ) .

Perccl  2A located on 1166
tdcnt l f  lcat  aa Bl ,octr  OEOS
.gE..D.nt )  .

Percol  3I  located on I I?0
ldcn t l f  lea l  as  B toek  OSOs
agrc.nent ) .

Parce l  32  loca ted  on  l lg5
ldent l f led  ae  B lock  OgOs
rgrocnant  ) .

Parce l  33  loeated  on  l IgS
Ident l f  le, :  ae BIoelr  OgOs
agrcencnt ) .

Toun of Colonlr,
tdrnt t f teat lon grr  .ae. i .

Town of Colonlr,
tdent l t l ca t lon  pcr  rccer r

Ccntral lvenue, Torm of Colonlc,
tar  nap;  no ldent t t lcat ton per  acceag

Central Avenue, Town of Colonle,
(pcr tax nap; no ldcnt l f leat lon per ecce.s

Central  Avenue, To$n of  Colonle,
(peE tax  nap;  no  ldent l f i ca t lon  per  acceBg

Central  Avenue, Town of  Colonie,
(per  tax  nap;  no  ldent l f l ca t lon  per  aeeess

eentral  Avenue, Town of  Col .onle,
(per  tax  nap;  no  ident l f tea t ton  per  accesB

1160/62 Ccntral  lvenuG, Town of  Colonlc,
0805 (Der tar  rap; no Ldent l f lcat lon pcr acc.r8

Parcc l  29 located at  116z centrar  Avenue,  Town of  co lonle,
l don t l f l e r t  as  B lock  ogOS (pe r  t ax  nap ;  no  tden t i f t ca i l on  pe r  accegg
rgEceaint ) .

Percer 30 rocated on 116g centrar Avenue, Town of coronie,ldqnt l f led ae Block ogos (peE tax napi  no ia in t f i ica i ion per  $eceeB
rgE.onent ) .

F
h
}

t
r
r
I
I

Perce r  3 l  roca ted  on .?  pa lne r  Avanue ,  c i t y  o f  A lbany ,  l den t i f l ed
B loek  I ,  Lo t  35  (pe r  t ax  Eap i  no  i den t l t l ca t l on  pe r -accegs
egrcuent ) .

Parcc l  35 located on ro Garden Lane,  Totrn of  Co1onie,  ident l f ied
B ioek  0B0S (pe r  t ax  nap ;  no  i den t l f l ca t l on  pe r  accesg  ag reemen t ) .

Docket eontentB

Erh lb l t  I  l s  a  Eunnary  o f  rened la l  ac t ion  ac t lv i t lee  a t  the  eubJec t
PtoDer t les .  r t  p rov ldee a  br te f  h le to ry  o f  the  or lg ln  o f  the
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ssBt*:lnrtlon et thc lf l . ptrnt end vletntty prop.rtl.rr lnd runur[zrl
th r  md lo log tca t  ehr r rc t . r l ra t long conductod ,  th ,  E fn fd l r t  rc t loB
gt r fo rnrd '  end por t - rened la l  ac t lon /vcr l f l ca t lon  ac t lv t t l cs .

Thr to l lowlng docunents contaln the gulaler lnee that l lc tcrnlne the
nrod for rcuedtal  act lon.  The eubJect pEopert les havc boen
doeontar lnated to conPly wl th theee guldel lnee. The f l ret  docunent
r l r t rd ls lneludted ae Appeni l i r  A of  Erhlbl t  r ;  the next threG
docuncnt i  are lncluded by reference in Exhlbl t  r r  ( r ) ;  and the
rcnalnlng doeunentE are lneluded ln Exhlbt t  r r  (1) .

u-s-  Departnent of  Energy.  'u.s.  Departnent of  Energy
Gulde l inee fo t 'Res idua l  Rad ioac t iv i t y  a t  Former ly  Ut l t l zed  S l tes
Rcnedlar Aet ion Program and Renote surplus Facir l t ies uanagemeat
Progran S l  teo ,  ,  Rev .  Z ,  l i i a rch  I9g5.

u .s -  Depar tnent  o f  Energy .  Des ion  c r i te r ia  fg r  Former ly
Utt l l tedl  Sl tes Renedial  Act ion Proqran (F.UsRApr and surplue

,  1450 I -OO-DC-OI ,  Rev .  Z ,
Oak R ldge,  TN,  March  1986.

Bechter  Nat iona l ,  rnc .  Hazard  Aesessnent  fo r  Rad ioac t lve

CQntral Avenue ln_jQqlonie, New york, Oak  R idge ,  TN,  May  1989 .

Beeh te r  Na t i ona r ,  rnc .  Haza rd  Assessmen t  f o r  Rad ioac t i ve
con tamtna t i on  on  the  Roo t  o f  t he  connere ia t  Bu i rd inq  a t  50

,  oak  R idge ,  TN,  May  I9g9 .

Lc t te r ,  E .L .  Ke l l e r ,  D i ree to r ,  Techn ica r  se rv i ces  D iv i s ion ,  oak
R l t l ge  Opera t l ons  O f f i ce ,  Depa t tmen t  o f  Energy ,  t o  R .L .  Rudo lph ,
Bechte l  Nat lonal ,  rnc.  iALeRA Detern lnat ion for  co lonle
V le l n l t y  P rope r t i e6 , '  l l a r ch  26 ,  I 9g4 .



hrfadrn. E.o. Drlrnry, lfenagrr, ?ugRAp/gurprur Fastlltlrr
sreflDr Dlvlllon of Rrnrdtal Actlon proJretr , oliler of Trrnlnel
*mtr Flrporar rnd Rcnri l ler Act lon, off  tsr of l tuclclr  Enrrgy,
Dr,Trrtmnt of Enrrgy Htadquertcrs, to B.L. Kel ler,  Dlrcctor,
?rchnleel Sorvlecr Dlvlslon, oak Rfulge oporat lons off lcc,
Dtpertrrat of Encrgy. 'Cotonle Vlctnlty property
Drcontenlnat lon;  Guldance for  F l re t  Group of  proper t ics , r
lp r l l  30 .  I98{ .

Lat te r ,  E .G.
D lv lg lon  o f
Dlrpocal  and
Ilcpartnent of
Cr l te r la  and
Agency, Apr l I

Delaney, Manager,  FUsRAE/Surplus Facl i l t ies Croup,
Rened ia l  Aet ion  proJec te ,  Of f i ce  o f  Tern ina l  Waste

Renedia l  Act ion,  Of f lce of  Nuctear  Energy,
Energy  Headquar te rs ,  t o  R .  Gu inond ,  D l rec to r ,

S tandardE  D iv i s ion ,  Env i ronnen ta l  p ro tee t i on

30 ,1994 .

Let te r '  E .L .  Ke l le r ,  D i rec to r ,  Techn ica r  se rv ices  D iv lE lon ,  oak
Bldge opera t lons  o f f i ce ,  Depar tment  o f  Energy ,  to  R.L .  Rudorph,
Deehte l  Nat ionar ,  rnc .  nsur face  contan lna t ion  Leve lE ;  co lon le
v le ln l ty  Proper ty  Rened iar  Ac t ion ,n  september  LZ,  19g4.

LGt te r ,  E"L .  Ker re r ,  D i rec to r ,  Techn ica r  se rv ices  D lv ie lon ,  oak
Bldge Opera t ions  Of f i ce ,  Depar tment  o f  Energy ,  to  Dr .  W.  Condon,
Bew York state TaEk Force on Forner NL plant,  New yor l r
Dcpar tment  o f  Hea l th .  ' subsur face  so i l  sanpr ing  fo r  co lon ie
Vtc ln i t y  Proper t les , "  Sep tenber  Z? ,  I984 .

?br  fo l lo r lng  documentE au thor ized  or  dee ignated  the  remedia l  ac t ion
r t  th .  t s  subJec t  p roper t les .  A  copy  o f  eaeh is  inc luded in
t rh lb t t  I I  (2 r .

La t tc r ,  F .E .  co f fnan,  D i rec to r ,  o f f l ce  o f  re rn ina l  t fas te
Dlrgorel  end Rcnrr t la l  Act ion,  of f lce of  Nuclear Energy,
Dtgrr t l rnt  o!  EncrEy HeadquerterB, to J.  LaGrone, Manager,  Oak
l .Ldgs Ogrrr t lonc OffLce, Department of  Energy.  'Author lzet ion
to  conduct  R.nrd le l  Ac t lon  a t  v lc ln t ty  p roper t tee  in  co lon le ,
]ev tosi , r i  Slpt lnbrr  2gt  1ggl .

x l
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Ia t t r r ,  r f  .1 .  D lub l t t l ,  Ac t lng  D l r rc to r ,  D lv l r lon  o f  Brnrd la l
Aotten FroJrctr ,  of f , lec of  Tcrnlnel  l far to Dlrporal  and Btnrdtel
le t lon .  o f f l c r  o f  Nue lear  Energy ,  to  D le t r tbu t lon .
" lu tbor l ra t lon  to  conduct  Renad la l  Ac t l .on , '  June 21 ,  lgg5 .

lhnorandun, E.G, Delaney, FusRAp/Surplus Facl1l t l ; r  Group,
Dtv l r lon  o f  Roned la r  Ac t lon  p roJec t6 ,  to  E .L .  Ker le r ,  D l rec to r ,
Tcchnlcel  servlcee Divielon, oak Ridge operat lone of f ice.
:coronle v lc ln l ty property Decontanlnat lon;  Guldlanee for Frret
Group  o f  p roper t les , '  Apr l l  30 ,  t9g4 .

The fol lowing documents descr ibe the radt loroglcal  condl t lon of  the
aubJec t  pEoper t ies 'be fore  rened la l  ac t ion .  They  are  re fe renced ln
th le  docke t  ln  Exh lb i t  I I  (3 ) .

Teledyne rsotopes.  A survev of  Uraniun in  so i le  surroundina the
NL  Bear inqs  p lan t ,  g fes twood ,  NJ ,  oc tobe r  3 r ,  r9g0 .

1984  P rope r t i es

oak R idge Nat iona l  Labora tory .  egr te  o r  tne  naa ioroq
sqrvev  a t  1 r r4  cent ra r  Avenue ( inc ruded ln  repor t  fo r  r r18
cent ra r  Avenue l ,  A lbanv .  New york  (ALO2z l ,  oak  R idge,  TN,
June ,  1985 .

oak  R la tge  Na t tona r  Labora to ry .  Re6ur t s  o f  t he  Rad io loq i ca l
survev at  r r4r l  centrar Avenue, coronie.  New york (Ar.0r0l ,  oak
Rldge ,  TN,  l l a r ch  1994 .

oak  R l i l ge  Na t lona l  Labora to ry .  Resu l t s  o f  t he  Rad lo loo i ca l
Survev aF 1144A centrar Avenue, coronie.  New york (Alorrr ,  oalr
B ldge,  TN,  l {a rch  1984.

oak  R ldge Nat lonar  Labora tory .  ReBul t6  o f  the  Rad lo looLea l
Co lon ie .  New york  (AL02g) ,

ORI{L/RASA-94/ZtL,  Oak Rldge,  TN,  June 1985.

xt l



Rldgr Nat l .onal  Laboratory. Rceul,tq o! thq Badtotosllel}

,  Oek Rldgc,
Harch  tg8 { .

R idgo  Na t lona l  Labora to ry .

SgEvcv ?7/?9 yardboro Avenuq, Albanv, New yo , Oak
Rfulge, TN, l lareh I9g{.

oalc  Rldg€ Nat lonar  Laboratory.  Resul te  of  the Radlo lootca l
Survev at  52 YardDoro Avenue.  Albanv,  New york rAL,OOSl ,  Oak
Rldge,  TN,  t r tarch 199C.

oak  R idge  Na t iona r  Labora to ry .  Resu t t s  o f  t he  Rad io loq l ca t

, Oak
R idge ,  TN,  March  l gg4 .

oak R idge Nat iona l  Labora tory .  Reeu l ts  o f  the  Rad io loq ica l
sqrvev at  ?4 yardboro Avenue, Arbanv, New york ( l l l .oo3l ,  oak
R idge ,  TN,  March  1984 .

Oak  R idge  Na t iona l  Labora to ry . Resu l t s  o f  t he  Rad iq los i ca l
a , Oalt

Oak  R idge  Na t iona l  Labora to ry . Resu l t s  o f  t he  Rad lo l oc i caL

,  Oak
1984 .

L985  P rope r t i es

oa l r  R idge  Na t iona l  Labora to ry .  Resu r t s  o f  t he  Rad io roq l ca l

oah  R l< tge  Na t lona l  Labora to ry .  Resu t te  o f  t he  Rad lo loo l ca l

,
ORI{L/RASA-84/294,  Oatr  Rldge,  TN,  Ju ly  I9BS.

R idge ,  TN.

R ldge ,  TN,  March

ORNL/RASA-$4|293,  Oatc Rldge,  TN,  Ju ly  t9BS.

x l1 i



srt Rtdgr f,etlonel Lrborarory. Rrru.LrF o! thQ Redlqroolcal
,

OilU./RAS^-811225, eak Rtdge, TN, June 19g5.

oek El i lgc Nat lonal  Laboratory.  Reeul te  of  thr  Radto loqlca l

,
ORNL/RASA-81-29S,  Oak Rldge,  TN,  Ju ly  1985.

oak Rl i lge Nat lonal  Laboratory.  Reeul te  of  the Radlo los l ,c l l

,
ORNL/RtSA-gtlZZ7. Ortr Rlttge, TN, July 1985.

oalc  Ridge Nat lonal  Laboratory.  Reeul te  of  the Radio loa leel

,
ORNt/RASA-84/286,  Oak Rldge,  TN,  Juty  tgBS.

Oak  R i i l ge  Na t lona l  Labora to ry .  neEHl tB  o f  t he  Rad io los ld
survev at rr t lS centrar Avenue - Front, colonlg New yorlc
IALO25),  ORNI/RASA-B4|ZZg,  Oatc Rldge,  TN,  June I9gS.

oak Rldge Nat ional  Laboratory.  Bg-Eur ts  of  the Radio lo

New York  (AL0231 ,  ORNL/RASA-ge lzzg ,  oak  R idge ,  TN,  June  r9g5 .

oak  R idge  Na t iona r  Labora to ry .  Resu t t s  o f  t he  Rad io loo l ca l

,
ORNL/RASA-9[ |229,  oak Ridge,  TN,  June 198s.

oak  R l t l ge  Na t lona l  Labora to ry .  Resu l t s  o f  t he  Rad io loq i ca l
survev at  1152 centra l  Avenue,  co lonie,  New york (AL02z) ,
ORNL/RASA-8{-230,  Oatc Ridge,  TN,  June 1985.

oa l r  R ldge  Na t lona l  Labora to ry .  Re6u l tE  o f  t he  Rad lo loq l ca l
Survev at  1160 Centra l  Avenue.  Colonle,_Neg_l lo tk  (AL02l ) ,

OR! |LIRASA-I [ |224,  Oats Rldge,  TN,  June 1985.

x lv



grh Bltgf l |attonal Laborl tory, Bcrurts- oJ thl  ,Eq4[orosleel
,

OSNL/RAS\-I1|Z2?, Olk Rtdge, TN, July tgSS.

oek Rl i lgo Nat lonar  Leboratory.  Reeul te  of  thc Radtoroqlcat

,
ORNL/RASA-S5/1I ,  Ot l r  Ridge,  TN,  JuIy  I9BS.

oak Rldge l fat lonal  Laboratory.  Resul te of  the Radloroc! .eal

ORNL/RASA-8S/8,  Oak Rldger  TNl  i tu ly  I9g5.

oak  R ldge  Na t lona l  Labora to ry .  Resu r tg  o f  t he  Rad lo roq l ca l

,
oRNL/RAsA-gs/9,  oak Ridge,  TN,  septenber  1986.

oak  R ldge  Na t lona r  Labora to ry .  Resu l t s  o f  t he  Rad lo roq l ca l

,
ORNL/RASA-BS/2,  Oatc Rldge,  TN,  JuIy  tgg5.

oak  R idge  Na t lona l  Labora to ry .  Resu l te  o f  t he  Rad io loo l ca l

,
ORNL/RASA-85/6,  Oak Ridge,  TN,  JuIy  1985.

oa l t  R ldge  Na t lona r  Labora to ry .  Reeu l te  o f  t he  Rad lo loq i ca l

,
ORNt/RASA-841284,  Oak Rldge,  TN,  JuIy  1985.

oak  R idge  Na t iona r  Labora to ry .  ReEu l tB  o f  t he  Rad lo loo l ca l

,
ORNL/RASA-85/20,  Oak Rldge,  TN,  June 1986.

oa l c  R ldge  Na t lona l  Labora to ry .  Reeur te  o f  t he  Rad to roq l ca r

,
ORtr t /RASA-84/96,  Oak Rldge,  TN,  June 1985.
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9rh Blilgr Hrtlonal Llhoretory. Rlr,urrl of rbo Brdl,otoqtc{L
,

OnHL/BAgA-81/t03, Oak Rlitge , TN, JuIy 1908.

oeh Rldge Nattonar Laboratory.  Rssurts of  the Radlorqolcal

ORNL/RIS^-8[1222, Ork Rli lge, TN, June l9g5.

oak Rldgo Nat lonal  Laboratory.  Rqaur.Le of  the Radtotosleal

,
ORNL/RASA-8 | /1 IZ ,  Ork  R ldge,  TN,  June 19g5.

oak Rl i lge Nat lbnal  Laboratory"  Resur ts  of  the Radlo loq leel

ORNL/RISI-BI/ I I I ,  Oak Rldge, TN, June I9gS.

The documents l ls ted bclow tul f l l l  the NEpA requlrenentc for  the
eubJec t  p roper t les .  The eeeond docunent  a lso  conta lne  rad lo rog lcar
da ta  fo r  aone o f  the  subJec t  p roper t les .  The f l re t  two docunentB
aro  lne luded by  re f ,e rence in  Exh lb i t  I I  ( { ) ;  the  th i rd  docunent  l s
lnc luded  in  Exh lb l t  I I  (d ) .

Argonne Nat lonar Laboratory.  Act lon Deeer iot ion l iemorandun,

Co lon le ,  New Tork , A rgonne ,  I L ,  l r l ay , l ,  1984 .

Argonne Nat ional Labora to ry .  Ae t i on  Deeer ip t i on  Menorandun

Hcnorandum,  F .E .  co f fman ,  D l rec to r ,  D i v le ion  o f  Rened ia l  Ac t i on
ProJec te ,  O f f l ce  o f  Te rn ina l  t f ae te  D lspoea l  and  Rened ia l  Ac t l on ,
O f f l ee  o f  Nuc lea r  Energy ,  t o  NE-24  D is t r t bu t l on .  iRev iew  o f
P ropoecd  FY  I98 {  Rened ia l  Ac t l onE  fo r  v l c l n l t y  p ropeEt lee  a t  t he
co lon le ,  N6w yo rk ,  FUsRAp s l t e  Re la t l ve  to  NEPA Requ i renen tg , '
June  25 ,  l 98 l .

A rgonne ,  I L ,  June  5 ,  l 9g l .



$.rtl rcalrr lgtt.ncntr ttgnril by thc propGrty omsrt end DoE brforr
nnrdl l r l  eqt lon uar lnt thted ere tncluded by l . f .Einec ln
;rhtbl t  I I  (5) .  Thc ef f rct .d propert lcr  r re l l t tcd hcrc by addrr t r ,

l lOO C.ntr.l Avcnue
l10l erntral lvcnue
ltrIt Crntrel lvcnue
I l IE C.ntrrl lvonue
lItg e.ntErl Avcnue
Itl l  Crntral lvcnue
ll l lA Ccntral lvcnue
1116 Contral lvonue
ll l? Ccntral Avenue
ll lS Central Avcnue
1150 Ccntral Avenue
1152 c€ntral Avenue

fl59 Central Avcnuc
1160 Central Avenuc
1160/62 e.ntral lvenue
1l6f/63 eentral Avenue
1166 Contral Avcnue
1167 Ccntrul Avenue
1168 Central Avcnue
IITO Central Avenue
tI85 Central AvGnue
1195 Central Avcnue
10 Gardcn Street
7 Palner Avenue

33 Palnrr lvrnuc
5 Tardboro Avcnuc
2l Yarilboro Avrnue
2512? Yardboro Avonur
27129 Yardboro Av.nuc
50 Yardboro Avtnue
52 Yerdboro Avcnuc
68 Tardboro AvGnue
7l Yardboro Avcnuc
78 Yardboro lvenue
80 Yardboro Avrnue

I The fol lowtng rePortg deecr lbe the ertent of  the renedial  act lon and
docunent the successful  decontamlnat lon of  the gS subJect propert lee.
Those reports are lncluded by reference ln Exhibi , t  r r  (6) .

Bechtel  Nat lonal ,  rne.  poet-Renedlar Act lon Report  for  the
co loq l6  rn tc r ln  s toEaqe s l te  v lc ln i ty  p roper t le8  -  19B{ ,
DOE/OR/2O722-72, Oals Rl<lge, Ttf, Hareh 1986.
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Bechtel  Nat lonal ,  Ine.  Poet-Renedlal  Act lon Reoort  for  the
co lon le  rn te r ln  s to raoe s ige  v lc ln l tv  p rooer t lee  -  19g5,
DOE/OR/2O722-92, Oak Rldge, Ttg, trtarch l9BB.

Exh lb l t  r r  (? )  eonta lne  the  docunents  re ra ted  to  t .he  success fu l
decontamlnat lon of  the subJect propert ies.  The f l rst  two documentB are
lne luded ln  Erh lb l t  I I  (z ) ;  the  th ree  ve t l f lea t ion  repor tg  a re  inc luded
ln  Exh lb l t  I I  (? )  by  re fe renee-

Letter,  Janes D. Berger,  progran l lanager,  Radlologlcal  s l te
Alceelnent Progran, to DeLaney,  D l rec to r ,  D iv is lon  o f
Fae l l l t y  and s l te  Deconn les ion ing  proJec te ,  o f f l ce  o f  Nucrear
Enrrgy.  i rndependent ver l f lcat lon -  rggi  Remedlar Act lon of
Co lon le  V lc ln i t y  Proper t lee :  Co1on le ,  New york , '

February  26 ,  1986 .
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r . r t toE, rr l tor  D. Bcrgrr ,  progreE l f in.gar,  Bedl .o loglcel  g l ta
l r r r rn.nt  progrrn,  to E.C. DrLenry,  Dlrcetor,  Dlv l r lon of
Fael l t ty ani l  s l te Doconnleelonlng proJretr ,  of , f lco of  tuclcar
Encrgy.  "rndopendcnt vcr l f lcat lon -  tg8s Bcnrdlel  tet lon of ,
Co lon le  V te ln l ty  p roper t l ce :  Co1on lc ,  New yorh , "
Fcbruary  26 ,  1986.

oak Rldgc Aeeoclatcd Unlverel t lee.  vert f lcat lon of  tggt  Benedl la l

Exh lb l t  I I  ( 8 )  B ta tes  tha t  t he  s ta te  o f  New yo rk  sas  kep t  f u l1y
ln fo rned  o f  a l l  DOE ac t i v l t l es .

Exh lb t t  I I  ( 9 )  B ta te6  tha t  t he re  w l I I  be  no  rad io log l ca l l y  baEed t
res t r l e t l ons  on  the  subJec t  p rope r t l es .

The  Eedera l  Req ls te r  no t l ce  no t l f l ee  the  pub l l c  o f  DoE 's  i n ten t  t o
cer t t ty  that  the subJect  proper t ies conply  wl th  appl lcabre DoE
. tanda tds  and  c r l t e r l a .  The  tex t  o f  t he  Federa l  Reg ls te r  No t i ce  i s
l ne luded l  l n  E rh lb l t  I I  ( IO ) .

Baub l l t z ,  J .E . ,  Ac t i ng  D l rec to r ,  o f f Lce  o f  Remed ta l  Ac t l on  and l
t faste Tcehnology,  o f f lce of  Nuclear  Energy,  Depar tnent  o f  Energy
Fodera l  Rcqrgter  not lce:  "Depar tnent  o f  Energy of f lee of
Envl ronncnta l  protect lon,  safety ,  and Energency preparednee8,

Cc r t l f l ca t l on  o f  Rened la l  Ac t l on  a t  P rope r t l ee  Loca ted  l n  Co lon l c
and l  A lbany ,  New yo rk , i  Ju Iy ,  13 ,  1999 .

let lo!  Ylglnl tv Prooert lee colonle Inter in $toraoe sl te.  eolonle,
I feu Yqrk,  Oak Ridge, TN. Apr l l  1996.

oak Rl i lge Assoclated Unlverel t lee.  Ver l f leet ton of  rggs Rcnediel
fn te r ln  S toraqe S l te ,  Co lon lc ,

Ncw York,  Oak Rldge, TN, Novenber 1996.

oals Ridge Aeeoclatad unlverst t lee.  ver l f leat lon of  Renedlal
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I
t
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Nes Tork.  Oak Ri i lge,  T! ! ,  June 1999.
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l [ r  docunrntr  l l r t rd br lov val ldate thc t tnr l  crr t lGlcat lon of
thr  rubJast l r ropGrrtr l  and arc lncludrd ln t rh lb l t  l r  ( r r ) ,

l lcaor lndug'  . r .J.  Florc,  r l l rector of  Factr l ty en6 sl t r
Dceonntgtlonlng, Otflee of Nuelear Energy, Dcpartntnt of
lnc rgy ,  to  J .E"  Baub l l t r ,  Ac t lng  D l rec tor ,  o f f l cc  o f
Relcdlal l,qtlon and wagte Tcchnology, otflee of Nuelcar
Encrgy' Departnent of Energy, NE-ao. 'Reconnendatlon f,or
ccrt l f leat lon of  Renedlar Act lon at  propert leg Acsoelatcd
slth thc Natlonar Leadl (NL) rndtuetrlee prant, coronle, New
York , i  June 19 ,  Iggg.

P.  J .  Groee,  D l rce tor ,  Techn lca l  Serv leee D lv le lon ,  Oak
Rldge Operat ione Off lce,  Departnent of  Energy,  istatenent
o f  cc r t l f l ca t lon :  v lc ln l ty 'F roper t leE Aeeoc la ted  w l th  the
Nat lonar Leadl  (Nt)  rndluetr le6 prant,o (one statenent for
each pEop€r ty ) .

co8t dlata and waete volunes aesociated with the ent l re renedlal
rc t lon  a t  the  v lc in i ty  p roper t lee  are  lne luded ln  Exh ib i t  r  o f
th le  docket .
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, l. o lrtsstgrloil

t rbtblt  I  runrr l ,rrr  thr eet lvtt l r t  cuhlnetlng ln thr crrt l f lert ton
tLt m{tologlcal eondlt loar at th. proprrt trr  6l tcurrr6 1o thtr
leghrt rrr  ln corgl lrner ul tb rppl l ,cablr gutdrl lnrr and thrt  tuturr
nlr  of tbr DtoPrrt lor ul l l  r .rul t  ln no redlologlcr l  argorulo rbovr
Drlnrtmnt ol Enrrgf (DOl) crlterlr end rtandardt ..rrbltrhrd to
FEOtoCt rr lbrrr of thr goncrrr pubrlc end occuDrntr of tha r l tr .
tbi l r  rst lYtt l rr  uorc conductrd undcr ths fornrr ly Utl l t rrd Bttu
lrrrdlel  Act lon Progren (rusRAP) (Rot, L).  Thlr tunnrry lncludrr r
Clretr l loa of thr ronodtal ect l .on proccss at thaso propcrt lrr :  thr
ebar tc t r r lar t ton of  thet r  radto log lca l  s ta tu . ,  thr l r  dor lgnat ton er
r tqu l r lng rencdla l  re t lon,  the renedla l "  act lon per foraed,  end
rar l f lcet lon that  the rad loact tv l ty  hee becn renovcd.  Fur thcr
6o ta l l  on  each  t c t l v l t y  can  be  found  l n  the  re fe rcnccd  doeunen ta .

Thc  P roPer t l es  add reased  ln  th le  docke t  l nc lude  reE lden t l e l  end
conns re ta l  p rope r t l cc  l n  t he  C l t y  o f  A lbany ,  Ueu  yo rk  (on  Con t re l ,
P r l no r ,  rDd  Yardbs ro  Avenuee) ,  and  l n  the  Toun  o f  Co1on lc ,  HGs  yo rk

(on  Cen t ra l  Avenue  and  Garden  Lane) .  F lgu re  1 - I  rhoue  the  l oca t l ons
o f  t he ro  p ro I ,€ r t t ee .

I - 1
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FIGURE 1.1 MAP OF THE CISS AND VICINIW PROPERTIES



2.O gITE HISTOBY

DurlnE tho 19508, Nat lonal  Load (NL) Industr tcc bcgan aenuf lstur lng
urenlua products at  t te colonle plant,  operat tng under a t lcenec
lrrurd by the l,toolc Energy counleeton (AEc). Botw€cn rgFB and
1968, NIe Induetr les held nuneEoua AEC conttactE for the fabr lcat ton
of r t ignt ly enr lehed ( ln the uranlum-23s laotope) uranlun fuel
c l rnonte andl  chenlcel  processlnE of  nonlrradlater l ,  e l lght ly enr lchedt
uran luu  scrap  (Refa .  2 ,  3 ,  and l ) .

Af , ter  ternlnat lon of  the AEC eontraete,  work at  the NL prant waa
l ln t ted  to  the  fabr lca t lon  o f  Eh le ld lng  componentB,  ba l lae t  we lgh te ,
and  p roJec t l l es  f ron  dep le ted  u ran lun  (Re fe .  Z r  3 ,  and  { ) .

On February 15,  1980,  the Neu York State Supr ine Cour t  lesued an

o rde r  t enpora r l l y  res t ra ln lng  NL  Indus t r i es  f rom opera t i ng  i tE

Co lon le  fac l l l t y  on  the  bas le  tha t  t he  f , ac l l t t y  en l t t ed  con ta rn inan tB

aa a l rborne re leases of  uraniun cotnpounde.  The tenporary

res t ra ln lng  o rde r  waa  amend led  on  May  12 ,  1980 ,  t o  a l l ow  NL

Indus t r l es  to  con t i nue  ope ra t l ng  on  a  l i n l t ed  bas le .  The  anended
order  a lso requl red the company to  ln l t la te an lndependent

lnveE t lga t i on  to  agsegs  a l l  ac l ve rse  env i ronnen ta l  cond i t i ons  l n

eo l l s  and  on  p rope r t l es  l n  t he  v l c ln l t y  o f  t he  fac l l t t y  t ha t  n igh t

have been caused by the a i rborne d lscharge of  ra i l ioact ive

Par t l cu la tes  f ron  the  p lan t .  Opera t i one  a t  t he  p lan t  were  ha l ted  i n

the  sp r i ng  o f  1984  (Re fs .  2 ,  3 ,  and  4 ) .

I n  19B t l ,  Congrese  padeed  the  t984  Energy  and  t f a te r  Approp r ia t i onE
lct ,  whtch author lzed DOE to conduet  a decontaninat lon reeearch and

deve loBnen t  p roJec t  a t  f ou r  e l t es ,  i nc lud lng  the  s l t e  o f  t he  fo rne r

i l L  I ndug t [ l ee  p lan t  an r l  i t e  v l c l n i t y  p rope r t l es .  The  ae t  was

Ee tu tho r l zed  l n  1985 .  DOE took  possess ion  o f  t he  p lan t  l n  I 98 {  t o

bca tn  the  c leanup  p rocoss .  The  Co lon le  In te r l ra  S to rage  S l te  (C ISS)

rae dcveloped by DOE on the NL e l te  located ln  the Town of  Colonte,

t fow Yorh,  a t  1130 eentraL Avenue.  I t  le  approx l roate ly  {  n l

Bot thwsgt  of  downtown Albany and about  3 ml  eoutheagt  of  ColonLe.

I *3



**tstl lvrnur Eun. rlong th. northmctrrn rtor of thf CIgg
F5aPrt t f t  thr  Conrel l  re ln l lnr  endl  e rel l roed ; t i l tng bordrr  l t  on
thr rauthrrn r ldr .  Bcrtdcnt le l  propert loc l le bryond tho ral l road.
lhr t  of ,  th i  l l .?-rerc elss le oecupted by rhc forEcr t fL Indurtr l :c,
Ia€.  groP.r ty and bul ld lnga f ,orner ly ueed to nenufacturr  a vrr tet l r
of  productr  t ron depretod urantun. The rcnatntng z ecrcr of  tbc
rltr, donlted to DoB by the Nlagara Hohawk power corporatlon tn
r9E5'  l le to the west of  the or lg lnat  property.  r .and uE€ tn the
vlelnl t f  of  the CISS ls pr lnar l ly  connerctal  andl  regldent la l .  t logt
o f  tbe  rad loac t lve  contamlnat lon  on  the  v lc ln l ty  p roper t lee  ls  f ron
alrborne relcaees of  uranlum trom the ptoceselng operat lone at  the

Plan t '  F tgure  l - I  ehows the  loeat ions  o f  the  v ic ln l ty  p roper t tes
dccontamlnated  ln  198d and 19BS (Refs .  2 ,  3 ,  and t ) .
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3.0 SITE DESCRIPTION

Thc propcr t l r r  d teeuased ln  th le  repor t  are rc fcr r rd  to  ar . l ther
I tE{  propcr t lcs  or  I085 proBcr t leE.  Theee proper t lce are descr tbed
brlaf ly below.

3.1 PROPERTIES DECONTAI,TINATED IN I98T

Rencdtal  aet lon was Berforned on Eeven propert lee located luet  eouth
of the NL bulldling along Yardboro and Palner Avenuee wlthln the
Llnl te of  the Cl ty of  Albany, New yortr .  Four other propert leE are
loeatod Juet northweBt of  the NL bui td lng along central  Avenue
wl th ln  the  l in l t s  o f  the  Town o f  co lon ie .  o f  theBe proper t lee ,  n ine
are  ree ident ia l .  and l  two are  conmerc ia l .  These proper t lee  are :

1114 Central  Avenue 32 yardboro Avenue
lL44 Central  Avenue 68 yardboro Avenue
114{A Central  Avenue 7{ Yarclboro Avenue
1159 Central  Avenue 28 Yardboro Avenue
33 Palner Avenue B0 Yardboro Avenue
27129 Yardboro Avenue

3.2 PROPERTIES DECONTNIINATED IN 1985

Rened la l  ac t l on  was  pe r fo rned  on  6even  p rope r t l es  Loca ted  sou th  o f

th€ NL p lant  a long Yardboro and Palmer Avenues wl th ln  the l in i te  of ,

t he  c i t y  o f  A lbany ,  New Tor l r .  The  o the r  17  a re  Loca ted  ea8 t ,

nor theast ,  and nor thwest  o f  the NL bui ld ing a long centra l  Avenue and
Garden  Lane  w l th ln  the  l im i t s  o f  t he  Town  o f  Co lon ie .  F l f t een  o f

thege  P roPer t l es  a re  ree lden t l a l ,  and  n lne  a re  connerc la l .  These

ProDc t t l ee  a re :

I
I
I
I
I
t
I

I
I
t

11,00 Central. Avenue
1104 C€ntral  Avenue
1.118 C€ntraL Avenue
1129 Contral  Avcnue
11{6 Ccnttal  Avcnue
LLIT C.nttel Avenue
11{8 CcntEaI Avenue

1165 Central  Avenue
1167 Central  Avenue
1168 Central  Avenue
II70 Central  Avenue
I185 Central  Avenue
1195 e€ntraI  Avcnue
l0 Carden Lane

x-5
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l. I |rPloF.oFr,F+r sutrfirs

rn l l8o. Ttlr{ynr r.otoper srr contrrct.d br i lL, rndurtrtrr to

Int ton r  r rd lo logleel  rurvcy ot  rh.  l rc l l l t r  rnd l t r  v lc lat ty
( l r t '  l l  i  Etrul t r  lndleatrd leerurrble drpor l t lon of  redloect lve
soat[lnrntl on prolrrrt lrr prhrrtly to th. nortbmrt end routbarrt
o f  tb .  D l ro t  (1 .1 . ,  ln  th r  d l r tc t loor  o f  p rove t t tng  r l ,n t t r ) .

Drglanlng ln october r943, olk Rtdgr lfetlonel Leboretory (oBtL)
brgen prrforrtag :orc drtetlod redlologleal rurvryt of tbc
lndlv lduat proport lef  rurroundlng tbo Ntr  p l rnt  (Rrfr .  I  througb 39),
whleh lnelu6od rertdlnt le l .  rnd eonneretel  propfr t l .c .  Thcrr  surv.y.
nEt pcrfornrd to locatr  a l l  propGrt lce on rhleh urenlua
eontulnat lon ueeeded I IOE rcar i l l r l  rct lon guldlc l tnrr .  BNI and l ts
r rd lo log tee I  ruBpor t  rubeont rac tor ,  lb r r l tn r  ln r l f t l c r l  Corpore t lon
(EfC) '  I l tc t  known ac ?herno Anrt f t ler l /Ebor l tnc (nn/E),  lurvcyrd
thr  g rope[ t l . f  ega ln  r t  th .  t lne  o f  ronodh l  rc t lon  to  Do la
rccuEt tc ly  d r f lne  the  boundar l r r  o f  con t rn lna t lon .

Dy lugurt 1985, ORI{L had congl.tad radlologtcal survcyr of 67
rc r ld rn t l r l  p ropcr t l c r  ln  the  v tc ln l t f  o f  tbo  fo r lc r  HL B lan t .  Of
tb r rc .  36  y . r .  dee lgnatcd  ee  roqut r lng  rcnedta l  ac t ton  (Botc .  lO,
l l ,  rnd  l2 ) .  Rcard1a l  ec t ton  v rs  pcr fo rncd  on  I t  o f  theec

PloDoEt lo l  ln  1v81.  lnd  on  2 l  Droper t les  ln  1985.  The one rcna ln lng
gEop. r t l  l c  a  v rcant  lo t  ad lecsnt  to  the  c lss ;  l t  w l l l  be
dreoatel lnatod uhen rosedlar aet loD 1r conduct id at  tho crss.

1. 2 aFqpIrL tcTroN ourpELnfEs

Thr r rd to log lca l  gu ldc l lnor  dctcrn lned bf  DOE to be epDl lcablo to

o l renup o l  red lorc t lvr  le tcr le le  at  thc CISS r r .  runmr l rod br lory .

Th|r l  r l t r-rpcclf  le guldol lner uerc drvelopod by DOE end l fon tor l
8 t r t .  o t t lch l r  rnd r . rc  r rv lcrcd by thc u.S.  Env l ronn.nt r l
Psot .cc lon lg tnc l  (EPA) (nof .  r l ) .

l -7
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I.O RIDIOLOOICAL HISTORV ttID STA?U8

r. I Flplpr{pc.rerl. sqRrrEYs

rn  1980.  Tr lcdyne reo topea was eont rac ted  by  NL Indur t r lo r  to
pr r fon  a  rad lo log lca l  survcy  o f  the  tae l r l t y  and l t r  v le ln t ty
(Er f -  l ) :  r csu l te  lnd lca ted  ncaeurab le  depoe l t l on  o f  rad loac t l ve
coEtats lnants on I l ropert les pr lnar l ly  to the northr6st  and routbcagt
o f  the  p lan t  (1 .e . ,  l n  the  d l rec t lons  o f  p reva t l l ng  w tndg) .

Bcg lnn lng  ln  oc tober  1983,  oa l r  R ldge Nat lona l  Labora toEy (oRl l t )
bcgan per fo rn lng  nore  de ta l ted  rad lo log lcar  aurveye o f  the
lnd tv l ' dua l  p roPer t lee  su r round lng  the  NL B lan t  (Re fe .  {  th rougb  39) ,
uh lch  lne l 'uded reE ident ia l  and comnerc la l  p roper t les .  Thege surveyg
scEo per fo rned  to  roca te  a r t  p rope t t i6B  on  whtch  u ran lum
contamlnat lon  exceeded DoE rened la l  ac t lon  gu tde l lnes .  B t i t l  and  t te
rad lo log lca l  EuPpor t  eubcon t rae to r ,  Eber l tne  Ana ly t i ca l  Corpora t lon
( lAc1,  la te r  known as  Thermo Ana ly t l ca l /Eber l lne  (T I {A /E) ,  eurveyed
the  p toper t tes  aga ln  a t  the  t l ne  o f  rened ia l  ac t lon  to  BoEe
rccura te ly  de f lne  the  boundar ies  o f  con tan lna t ton .

By  August  1985,  oRNt  had conpte ted  rad to log lca l  surveyg o f  6?
ree lden t la l  PEoPer t ieE  in  the  v l c tn l t y  o f  the  fo ruer  NL  p lan t .  O f
tbGss ,  36  ware  des lgnared  as  regu l r tng  remed la l  ac t ton  (Re fs .  {0 ,
f l ,  and  42r .  Rened la l  ac t lon  wae per f ,o rned  on  l I  o f  these
ProPar t l c8  ln  I r8 { ,  tnd  on  24  p roper t lee  ln  I9g5 .  The  onc  rcn r ln lng
gropcr ty  l s  a  vacan t  }o r  adJacen t  to  the  c rss t  i t  y t l r  be
eccontaE lna ted  when rened la l  ac t lon  le  conductcd  a t  the  erss .

t.2 nilEDIlL ACTION AUTDELTNES

Thr  red lo log lea l  gu lde l ln r r  ds te rmlned by  DoE to  b r  epp l l ceb l r  to
c le rnug o f ,  rad loec t lvc  n r t . r la l r  r t  th .  C IBB r r .  aunnr r t r rd  b t lou .

th i le r l t l - .9.c l f  tc gul t l t l lnrr  hr . r .  drvt loprd bf  DOE end pru tor f ,
t t r t .  o t f lE l r l r  rnd  r r r r  r r v l t r l d  b r  th t  u .g .  Env l tonn .n t r l
? ro3 .6 t ton  lg rncy  ( lp f )  (Rr f .  t ! ) .

t -?



lLr r l t r*rprelt lc mrrdlel  rcttoR gult l r I lnrt  tor rh. colonlr
r lc la l ty  prop. r t l . r  l r . !

So l l  cont rn lnr t .d  r l th  dcp lc ted uranlua r l l l  br  rnoycd l f
concontrrt tonl rrccci l  35 Bcl/g rhcn rvrr lgrd ov.r thc top
t  tn .  o f  co l l  and I  10?o- i t2  i rca ,

lny contaalnatcd arlr  qxeredlng 100 pet of drplctrd
urenlua pcr  grqu of  so l l  averaged ov i r  thc to i  z  ln .  o f
ro t l  and 10 i t2  u l l f  be ronoved.

c r l te r la  a re  nuner tee l l y
wl l l .  be avcragcd ovcr a

as  roo fe  and  acp ta l t ,
l f  the beta-ganoe

neasutenont averaged over I0 t t?
t f  the  nax lnun expoEure  ra te  in
exceede 1 . .0  n rad . /h .

I t  deDth !  g rea te r  than  Z  ln . ,  thc
the  s tnc i  houever ,  concent ra t lone
6- ln .  dcEr th .

For  contan lna t ton  o f  sur facee euch
rened la l  r c t ton  w l l l  be  conduc ted

il
il
il
il
il

il
if

il
I

il
I

il

exceeds  0 .2  n rad /h ,  o r
any  IO?6- f tZ  a rea

The gu lde l lnes  a leo  a l low fo r  some t lex tb t l l t y  th rough  the  uge  o f
eupprcnenta l  s tandardE,  wh lch  may be  ueed fo r  aEcag rhere  the
s tendard  gu i .de l lnee  a [e  no t  appropr la te .  I f  rev lew,  on  I
caae-by-case baa lE,  de tern lnee tha t  the  area  Doeta  the  DOE bas le
nho le -body  doee  t ln l t  o f  l oo  n rem/y r ,  the  a rea  Day  e t l t l  be  re leaeed
to r  use  w l thou t  rad  lo log l . ca l  re6 t  r  l c t  l one  .

Supg leosnt r I  gu lde l tnee have been es tab l lehed to r  por t lone o f  tuo  o f
tb .  rubJcc t  p roper t lee :  l r04  cen t ra l  Avenue  (Rer .  l l )  rnd
5o ra rdboro  Avenue (Ref .  {5 ) .  Bo th  o f ,  thece propcr t t r r  heve
r t rue tu rc r  w l th  por t lone  o f  the  roo fe  the t  a re  lbovc  s tandard
r t rcd ta l  ac t lon  gu lder lnes .  Dur lng  the  deve lopnent  o f  the
rupp l rnante l  l t lndardr ,  th t . .  conrerv r t l vc  axpo3ura  ac tnr r lo r  v r ro
rve lu r t rd :  (1 )  cxporur .  to  r  uor l r t r  repat r tng  thc  loo f  r
(2 ,  . r9o ru l .  to  tn  lnd lv ldua l  work lng  tu l l - t lDo  ln r ld r  th .  bu t ld lng ,
r [d  ( t )  a rDo.ur .  to  l  t r r tdcn t  sho  tu rnr  th r  roo f  ln to  rubb l r ,  l l r r l
tbe  sEbb l l  r l th  ro l l ,  rnd  . r t t  tood  f rom th r  g r rd rn  g ronn la  th .
cos tmlnr t rd  ro11.  c r lau le t lonr  ln t l l ce t rd  th r t  th r  nor t  r tgn l t l c rn t
f rgoa$s. feon.r lo nr th. .xporus. to ln lnt l tvtr tur l  vort lng tul l
t l r r  ln r ld r  th .  Du l ld lng,  Hov lv r r ,  to t  e l l  rc rn l r lo r ,  th r
gr lou le t rd  rho l r *bor ly  dor l  ver  l r r t  thrn 10 nr rn,  uh leh l r  l t r r  t l i lB
t i t  DOG . t rndrsd ot  100 nrrn/Vs,
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th ratho0ologrf urtd to Artrntar ndlrtlon dorrr rrctlvrd tror
rttlonr lnthurfr .nil tb. r.roclatad erlculrtlonr aEa llr.rrntrd ln
lrf lmacm {6 esd t?.

Trbl. l-t  rult r lrm th. DoE rurdlal ectton gutdrrlnmi thr
oerprttr gulilrllnm rs. Drovldrd to tpprudtx l. Thr ioeur.nt
aontelalng ?u8mp itmlgn erltorle r lro contelnt adil t t lonet
latomrtlon rrgrri l lng todrrrl  rcarulattoar (Rot. lE).

t " 3 FOgT,-RtilEpnL retJon -sTAgus

l r  rhorn ln tbr Do$t-rmrdlal eet loa r.poEtr for th. rubjrct
groprr t l r r  (Rcf r ,  19 end io) ,  thc rerg lor  t rkra af tcr  r r lov lng thc
r rd loect lvc  ro l l  rbow thr t  thr rc  la  Do . ror  uhrr t  r td loect lv r
eontrslnrt ton rxlr tr  thrt  rreecda tbr :upplcarntr l  guldrl lnre or thc
rr l ldlel  ret lon Eutdal lnc of 35 pCtlg tor urenluu (ubrn evrragcd
oYCr I  lozc-ta2 lro.) rgE.rd upon by thr srrt .  of l f ru york end
Dol. Thr rcnrdlr l  rct lon prrfornrd by BtfI  on thc proport lcr
dtrculrod ln thlr  roport har bccn lndcpcnit .nt l f  rrvlcurd by thc Oak
Rtdgo tsroc la t .d  untvr re l t lc r  Radtotog lca l  St tc  Arr r t rnrnt  progran.
Tbr purposr of thls rcvlcr uag to vorl ty thc dete tuDpott lng thc
adlqurcy of  the rcacdLal  ect lon and to  conf l re  that  thc e l te  l r  tn
conpr lancc v l tn  rpp l lceb le rencdle l  ect lon gu lde l tncr .

Berod oo  er r  d r ta  eo l rqe ted ,  these proper t lea  conforn  to  a l l
rDPl lcab le  rad lo log lca t  gu lde l lnes  es tab l l shed to r  rc lease o f  thsse
DEoDcr t l ca  (Re te .  {9  th rough  S f ) .

In rddl t lon to the surveye that heve been perforned on bchal t  of
DOE' le l tures have becn taken by the Dteu York St. te of f lc la l r  to
ron l to r  rqncd la l  ec t lon  ac t lv l t les .  Theae neasures  lnc lude
obr r rv tng  on-E l te  ogera t lons  and procedures ,  and 'na lyz lng  areh lved
ro l l  r rap lca .
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TIITE CI

G[0tlt r0Ttil E rDCLlms For srrrcflnc $nF&Es

I
l ldlorrelldp

Trryuonnlcs, nr{26 te{28, Th-A0, Th-AZg
?r-?31, k1:27, t-125, t-l29

Th-ffrtrrrl, fh-232, Sr-90, Ra{Zt, R.-ZZ4
1412, l-126, I-131, I-133

tl{rturrl, U-435, U-238, end rssociated
thcry prcducts

!.tr{m cdtters (rrdionucl irhs rith
dlcey rdcs othcr then rlphr alrission
or spoot ncous fisslon) crccpt Sr-90
6d oth.rs notcd rbovc

Al luablc Surfrcc toslduel contrlmtl.d
((h/loo #)

Avgrrocc'd

t00

1,000

5,000

5,000

rrrli;fpC

300

3,000

15,000

t5,000 .

Eln!*!rc,f

m

N

lr0O

I r m

lls cr.d in this tlbla, rFn (dislntegretions per mlnute) mms thc rrtc of nisslon by rrdlorctfuc
nt rlrl es dctcrnlmd by corrrcting thc cosnts per minutc Srrructt by rn Tproprlrtr drtector for
brclground, cfflclmcy, rrd gcor:tric frctors associrtcd rlth thc Inslrrmnirtlon.

qft.r. $rfrcc contrninetio by both elphr- end betr-gmnranltHng rdlonuclldcs erlsts, the ltrltr
ct$ltrhd for elphr- end hte4mnr-cnltting mdionucll&s shrli epply Inrhpendcnily.

cf,rrltnnts of ererrgr contmlnrtlon should not bc rrcrrgod oyar tDrr thrn t #. For obJrcts of l.!s
rerfrcc erel, thc ryGmgc shrll bc dcrlrrd for mch such obJrct.

tlt rrrregr rnd nrlnn rrdlrtlon hvrlt eroclrtrd tlth surfrcr cortmlmtlon r33ultlng fril
brte-gnr rlttcrr rhould mt ucrrd o.2rtd.lh rt I cn md l.0 rrd/h rt I cn rupectinly, trrrumd
ttntcelr not Fm thrn ? ;,loP of totrt rbtorber.

ttr rrlm contrlnrtlm lml rppiler to m eru of not mr. thrn l00 tn2.

fif l$rt of rmr&h rrdlorctlrr mterlel prr lS cn2 or rurflcr rrrr rhalld br rhtrmlmd by
$rlo t$rt emr rlth dry flltrr or roft &3orbent prp.r, rpplylm mdrmt. prlrrur.r mrmlnlt{n
ail of rdlorctlrr ntrltl m th. rlpr rlth rn rpprogrlrtr Initlfi{rt of knanr rfflclmqt.- hrr
mr$k ccntrlnrtlm oo SJrctr of rurfrm rrcr lur thrn 100 # tt rhtrrnlnrd, tio ctl;ltt t.t
slt df. fiorld h btrd m thr rcturl mrr rnd thr mtlnr rsrfrm rhould br rlfi. ttrr ifr;t'lt thlr
crlflt fr nrlili fruntr.
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5.0 STJTOIARY OF BEI'IDIAI, ACTIOII

T 'br  fo l loutng lubrcct lonc br lc f ly  deccr lbe th .  r .D.d la l  act lon
Dfocrr3 end loasurcs tak€n to protect th€ publtc and tbe cnvlronrcnt.

S-I PBE-BE}IEDITL TCTION AETIVITIES

Barcd oD the ORNL survey regul tg  (Refs.  I  through 39) ,  DOE
dra lgna ted  the  eubJec t  p rope r t l es  fo r  rened la l  ac t i on  (Re f r .  l o ,  l L ,
end l  l 2 ) ,  1 .e . ,  l f  r ad lonuc l l de  concen t ra t l one  e rceeded  app l l cab le
guldel inee,  contanlnat ion was to  be renoved f ron the proper t lee
un t l l  t he  eoneen t ra t l one  were  w i th ln  the  gu ide l l ne  va luee .

ln Action Deeerlptlon lr lenorandun (ADlr) was prepared by Argonne
l fa t lonal  Laboratory (ANt)  descr ib ing the need tor  remedla l  act lon,
and  t he  rened la l  ac t l on  requ l red  (Re fe .  2 ,  3 ,  and  55 ) .

BHI  began  eng lnee r lng  des lgn  work  and  w i th  i t e  rad lo log l ca l  suppor t
EUbCOnt rac tOE,  T i lA /E ,  au rveyed  the  p rope r t tes  to  no re  accu ra te l y
dc f tne  the  boundar lee  o f  t he  con tamlna t l on .

Bc fo re  BNI  Be r fo rned  rened la l  ac t l on ,  acceBg  ag reenen tB  had  to  be
obta lned f rom lndt lv ldual  proper ty  owners to  a1low author lzed entry
to th t  ProPert f  and perntse lon to  do t t re  wor l r .  Theee agreenenta,
tcr lcd l lono Agreenonts,  granted DoE and t te  contractote tho r tght  to
go r fo ra  th€  Esned la l  ac t l on .  I t  a leo  s ta ted  the  r cope  o f  work ,  DOE
r r rgone lb l l l t t ee ,  and  the  p lan  to  E€Bto l€  the  p ropeEt ies  to  an  "e8
l t l t '  condl t lon.  Concurrcnt l [ ,  BI | I  cont lnued cnglnocr lng der tgn rork
end  r r l a t cd  ac t l v t t l ec  to  h l re  l oca l  cubcon t rac to r r  t o  pe r fo rn  th .
c l . l l nuD so rk  (Re f r .  56  and  5?1 .

3.2 DECOIITIIIIIIATIOil ACTIVITIES

I t t r r  tha rcc. . .  rgt . .D.nt f  hrd brrn r .ech.d,  th.  drr tgn wor lc
corPlatad, lnd t  rubeontrrct  lwrrdrd,  thr  locel  rubconttretot  btgen
rolh.  Dr l r lngl  rhor lng thr rxtrnt  of  th.  contemlnet lon ln tht  to l t

:l I

t
t
I
I
I
I
I
t
I
I
t
I
I
I
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oa . leh PBoPrrty f lrr l  thrn glvcn to th€ excrvatlon rubcontrrctor
hlfad to Xrcrfor! tha worls. lhe subcontrector r.aov.d tbr ro11 er
tadteetod ln  thc i l rawlngs,  praced l t  tn  eovered boxrr r  rDd
tr .n lpor tea!  l t  to  the forner  NL prant ,  where l t  l r  bctng c tored
un t l l  a  f l na l  d l sposa l  e l t e  i e  ee lec te i l .

For  roet  ercavat lons,  lees than 3 in .  o f  so l l  wae renoved.  The
uran lun  re leased  wh l l e  t he  p ran t  wao  ope ra t l ng  wae  lneo lub le  (1 .e . ,
muld not  d lseolve ln  water)  and depoal ted ln  the top few lnchce of
the  so l l .  I n  a  few  caBeBr  € rc i va t i on  was  s l i gh t l y  deeper  because
the uraniun had waehed deeper  in to the Eot I  around roote of  t reeo
and chrubs.  The vo lunes of  nater ta l  removed dur ing the 19Bt  anA
1985  rened la l  ae t l on  ac t i v i t i es  were  e re  yd3  and  2gL  yd3 ,
re8Pec t l ve l y .  Du r ing  excava t l on ,  t he  eubcon t rac to r  wa6  requ t red  to
keep  a l l  a reaa  f ree  f rom due t  and  to  avo ld  sp t t l i ng  the  con tan tna ted
so i l  on to  any  c lean  a rea6 .  Pe reonne l  t ra tned  l n  rad ia t l on

PEo tec t i on  obse rved  a l l  ac t i v l t i es  to  enBure  tha t  Ba fe ty  p roceduree

were fo l lowed.

To  conp ly  vL th  app l i cab le  gu ide l l nes ,  renova l  o f  Eone  na te r ta l  o the r
t han  so i l  was  a l eo  requ i red .  Decon tan lna t i on  ac t l v l t i ee  l n  1984
lnc luded  the  renova l  o f  t a r  paper  f ron  one  f l a t  roo f ,  Ecabb l l ng  o f
asphal t  on two proper t leg,  removal  o f  a  6tone dr lveway,  6r rd
rcp lacenen t  o f  a  wooden  doo r  to  a  coa l  chu te .  I n  1995 ,
dccon tan ina t i on  l nc luded  vacuun lng  o f  aapha l t ,  gcabb l l ng  o f  acpha l t
on  t so  p rope r t l es ,  and  c lean lng  and l  rep lac lng  gu t te rs  on  sev€n
g rope r t l ee .  The  f l gu res  1n  t he  pos t - r emed la l  ac t l on  Eepo r t s
(B r f r .  19  and  5O)  l nd l ca te  th€  EeRad ta l  ac t l on  a t  saeh  o f  t he
p ropo t t l . 8 .  Thege  f t gu res  a re  a leo  p reson tcd  tn  Exh lb l t  r r r .

l rcevatcd natcr la l  wac p lacod ln  covcrcd boxer  to  pr .v .nt  th .  apr . rd
of  contanlnat ton to  uor l i  ararc and heul  routGrr  rod s l r  tErn.Dot tad
to  th .  C I88 .  Thc  hau l  t ruc l r r  u rcd  to  t t r n rDor t  t h r  r rd to rc t l v r
re t r r l e l  f l . r .  r u rv t y rd  l o r  rad toac t l vc  con tan ln r t l on  e f t r r
6 rgo r l t l ng  r r ch  l oed  o f  con tan lna t rd l  n r t . r l e l  we t  d rgo r t t t d ,  t h r

t lEcha  t . ra  d rcon ten lne t rd  r f  n . c .a r r r y  b r fo r r  b t l ng  g r rn l t t . d  on
rnf  9ub1lc  rord.  Thl r  psoc.dur .  .nrur .d  thr t  no eont tn tnr t lon r r r

I
I
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bronght brek onto rolds or to the proD.r t l . r .  uelng thls
oorblnrt lon of  procodurce, the rubcontractor controlred the
aontrntnrt lon ead prrvcRted l te aproadl  outs lae control led aroaa.

l l r  renpltng wer prrforned to aenonstErte eonprtance wlth DoE
rt rnderdr  tor  a l rborne radloact lv l ty .  sauplee wer€ co l lecteat  by
pu l l l ng  l a rg r  quan t l t l eg  o t  e l r  t h rough  a  f l l t e r .  A t rbo rne  dus t
thr t  could eontetn red loact lve nater la le  uae captured by the f l l ter ,
uh lch uar  thcn rouoYcd and analyzed for  rad ioact lv i ty .  Becauee the
alount  o f  a l r  draun through the f l l ter  le  known,  the concentrat lon
o f  r rd toac t l v l t y  l n  t he  a l r  can  be  ca l cu la ted .

l l r  nonl tor lng Ehowed that  a i rborne uraniun concentrat lons were
b r lou  DoE rad la t l on  PEo tec t l on  gu ide l l nes  fo r  members  o t  t he  genera l
pub r l c .  The  DoE e tandard  l e  s  x  t o -12  pc i / u r  (6ee  Append lx  A ) .
Thcrr  were 5B neaauramentE taken.  The neasurec l  uraniun
concan t ra t l ons  ranged  f ron  o .ooo?  *  t o - r2  to  o .B  x  1o -12  pc l / rn t .

I t t c r  t he  red loac t i ve l y  con tan ina ted  t sa te r ta rs  were  renoved ,  t he
ProPe l t l ee  were  res to red  acco rd ing  to  the  cond l t i ons  o f  t he  acce66
.groonentE.  This  lnc luded backf i l l lng the excavated areag wt th
c loen  f l I I  na te r i a l .  I f  sh rubbery  oE  t rees  were  renoved  du r lng  the
rrurdte l  act lon,  they uere repraced (or  o ther  ar rangements were made
u t th  the  tnd l v tdua l  pEoper t y  owners ) .  I n  sone  caseg ,  remov ing  the
con tan lna t l on  neeess i ta ted  a l t e ra t l one  to  bu l l d lngs ,  f enceg ,  oE
9 lvaBon t .  I f  t h lE  OCCUr red ,  t he  a f fec ted  s t ruc tu res  were  res to ted .

P r t ronne l  t t a lned  l n  rad la t i on  p ro tec t l on  obeerved  a l l  ope ra t l ons  Lo
onaure that  a8tabl lehed eafety  procedureE were for lowed.  These
groecdurea weEe deetgnedt  to  n in in lze the exposuEe of  wor t rers  and
r r r l den ts .

5 .3

Af tcr  the contan!nated nater la l  wae renoved,
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lulv.y urt conducted to enBure that the property hac bern rdrgurtt ly
a i con t l n ln r t cd  (1 .e . ,  no  u ran lun  conc€n t ra t l one  ex la t cd  l n  oxc rcc  o f
3s Pcl /g) .  Thls  survey used tuo technlquee.  F l rs t ,  the crervr tcd
t rcas were scanned wl t t r  a  F le ld  Inst runant  for  Detcct lng Low Energy
Badlat lon (PtDtER).  r f  FTDLER readlngs ind lcatcd rcnaln lng
contamlnat lon,  ! !ore so l l  wa8 renoved unt l l  F IDLER reai l lngc lnd lceted
Ievels  below 35 pCl /g.  Sol l  eanples were ta l ren af ter  the FIDLER
8can, uere analyzed by the TllA/E laboratory, and ehowcd
con tan tna t ton  l eve le  be low  35  pCt /g .

For  those eases where sur faeee other  than eoi l  requl red ranedla l
act lon,  the Pancake beta-gamma detector  waa used to per forn another
Eulvey af te l  removal  o f  the contamlnated sur face.  I f  no addl i t lonal
contaninat ion in  exeese of  DoE guidel lnes was found,  the sur f ,ac€ wag
reE to red  (when  neceseary ) .

rn  add i t i on  to  the  BanP l ing  pe r fo rned  by  BNr  fo r  DoE,  Ne$  yo rk  s ta te
o f f l c l a re  pe r fo rned  an  i ndependen t  su rvey  o f  Bone  p rope r t l es  as  they
uere  e leaned .

5. I  VERIFICATION ACTIVITIES

The  lndependen t  ve r i f l ca t i on  con t rac to r  ( I vC)  i s  reepons ib le  fo r
DrePar tng  a  gener i c  p lan  ou t l l n i ng  the  p rocedures  to  be  used  du r ing
ve r l f l ca t l on  ac t i v i t i es .  The  r vc  nay  conduc t  t r ro  t ype6  o f
ve r l f i ca t l 0n  rev lews ,  Type  A  o r  B ,  a t  a  s i t e  o r  g roup  o f
P roPer t i es .  TyPe  A  ve r i f i ca t l on  rev iews  i nc lude  rev iews  o f  t he
rcned la r  ac t i on  da ta  and  o f  rad io rog i ca l  con t rac t016 ,  da ta  and
9o l l 1b l y  ana lysee  o f  Bone  sanpres .  Type  B  ve r l f l ca t l on  rev lews
lnc ludc en on-6 l te  v ls i t  and a Burvey lnvolv lng d l rect  mea6ureDents
end ranpl lng and/or  ep l l t  eanple analyees.  The rvc nay lncreaEe or
dec roa re  the  scope  o f  t he  ve r l f l ca t i on  ou rvey  on  the  baB ls  o f  f l e l d
O . t r .

?o l l ov lng  tho  v r r l f l ca t l on  rev lewe ,  t he  r vc  p repa reB  a  ve r l f l ca t l on
l .Po l t  and  l ubn l t r  l t  t o  DoE.  rn  add i t l on  to  the  su rveys  tha t  have
bi ln  pr r fornrd 0n bohal f  o f  DoE,  measuree have been ta l ren by New
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W ltr t r  ot t le i r l .  to ronl tor  r rnrdlal  rct lon rct lv l t l r t .  Thgc
ll}}tntlr laoludr obrrrvlng on-rltc op.tetlonr end proctdurll, end
rarltrrlng rrchlvrd roll renplrr.

$"s

5 .5 .1  Pub l l q  E rpoQure

tshc redlo logtca l  Grpocure to  the reetdents f ,o l lowlng renedla l  act lon
on r lch of  the v lc ln l ty  proper t lea ls  leBB than loo nreu. /yr  above
tho background radlat lon level .  Thle ls  t rue for  the to ta l  doee
fror  a l l  pathwaye.

5 .5 .2  Occuoa t lona l  Expogure

Dur lng  the  pe r lod  January  1 ,  l ggc ,  t h rough  Decenber  31 ,  rggs ,  a
to ta l  o f  35  enp loyeeg  work lng  a t  t he  c rss  and  l t e  v t c ln l t y
Proper t leg were nonl tored for  exposute to  beta-ganma radtat lon.
Dlont tor lng reeul tB neasured f rom thernolunlnegcent  do6tnetere (TLD8)
lnd lcated that  26 enployeeE (about  25 percent)  received no
rcaeurabre expoeures over  the l r  ent l . re  work lng Ber lod.  o f  the
rcnalntng n lne enployeea who recelved neasureable dosee,  on ly  one
rccelved a dose exceedlng loo nren/yr .  The other  doses eere leee
thtn 30 Dren/yr .  Theee doses weEe weI I  be low the annual  l ln l t  o f
5,oo0 nEenlyr  €stabl lehed by DoE for  oceupat lonal  workerg
(B r f -  58 ) '  I n  f ac t ,  t he  h i ghee t  dose  rece l ved ,  L76  n r sn / y r ,  t e  l cee
tb .n  3 .6  pc rcen t  o f  t h ie  annua l  l l n l t .

thr  deta rhorn ln  Teblc  5-1 rc f loct  th .  number of  onployecr  ln  tach
dorr  r rngr  for  th .  Donl tor lng per lod.  Tho ev. reE.  doec rccolvod by
tha orDloy.or  dur lng th .  sor t r lng prr tod rac apgror lnr tc ly  g nrrn.

g.a goSI

tb r  f ln r t  rubcont t rc t  b ld  l t rn  qurn t l t t r r  and cor t r  fo t  th .  r rn td l r l
. c r loB conducr .d  ln  19gt  r r r  g lv rn  ln  Trb l .  5 -2 .  ? rb l .  5 -3  g rov ld r r
tF l ,  Ln tor re t lon  to r  tho  19 tg  r rn rd le l  rc t lon .

t -1 t



TABIE 5-1
ITPOSURE DTTA FOR CIS8 VICINITY PBOPBBTIES
Jtnu.ry 1,  l9gl ,  through Deccnbcr 31, I9SF

Xunber of
Enployaee Doee Range (nren1

26

7

I

I

0

1 to20

20  to  30

zrooa
f
l

f

l
I

t

tH lgh"" t  
annual  dose recelver t  wae 126 Drem.

t
I
I
t

t

I
I
i

l -  t6



TABLE 5-2
TU|EDITL ICTION EO88S FOR TITB CISg

DICONTN,IINATED IN
VICINITT PBOPEBTIE8

198 l

Dorcr lpt  lon
Flnal

guant lty
Untt

Pr i ce  ( l )
Flnal

laount (f)

r l lobl l lzr t lon
Furnk.h end lnetall

vchlc lc decon
f rc l l l t y

Opotete vehlele deeon-
tau lna t ton  fac l l t t y

Tra f f l c  con t ro l
CruBhed atone pavlng
Clcar ing  Cent ra l
Avenue

Excrvate contamlnateal
na ter la l  -  Cent ra l
Avenue

Topso i l  -  Cent ra l
Avenue

Graeg es tab l lehnent
CGnttal Avenue

Dcuob l l l za t lon
Excavat lon -  Yardboro

and PalDer Avenuee
Topaol l  -  Yardboro and

Palncr Avenuee
Gret r  cg tab l lahnent

Yardboro and paluer
lvcnucr

f,ot rpot arcavrtlon
l lp r l r  t l r r  p to tec t lon

gatar vllvc
tLect.  vor lc/aaldl t  lonal

. .cur l ry  l lgh t lng
floo-l ug 5, ooo-gel lon

r.gt lc tentr
fova . toclrDl l rd to l1 et

ltatt C.ntrrt Avrnur

I e

1s

1s

le

IE

l s

1s

I s

L ,357  yd2

130  Yd3

L ,28?  y62

1
2OO yd-

1 e

1 g

1s

60 Yi13

I  l ,ooo.oo
31 ,000 .00

2 ,500 .00

2 ,500  00

7 ,  000 .  o0

3  ,  000 .  o0

I3 ,  245 .00

4 ,  908 .00

2  ,  000 .  00

r ,  000 .00

10 .00

20 .00

3 .00

65 .00

750 .00

7 ,  200 .00

935 .  O0

50 .00

t  r ,ooo.oo
31 ,000 .00

2 ,  500 .00

2 ,  500 .00

7 ,000 .00

3  ,  O00 .  o0

13 ,  245 .00

1 ,908 .oo

2 ,  O00 .00

1 ,  OOO.  O0

13  ,  570 .00

2 ,  600 .00

3 ,861 .00

13 ,  000 .00

750 .00

7 ,  200 .00

935  . 00

3  . 000 .00

l sE

le

I - I ?



TABLE 5-2
(Cont lnuod)

Dlrerlpt lon
Ftnal

Ouant lty
Unlt

P r l cc  ( l )
Flnel

lnoutt (f,

hrovel of ttoer 3-ln,
dlalrtor and lergcr

Clur lag -  yatdboro and
Frlecr lvcnuea

Cl.ter, areavate, and
,beekf t l l  t I I {  and I IS9
grntral Avcnue

Bonovc contanlnatlou
f ron arphal t

Bcnove contanlnateal roof
.t 111{ Central Avenue

SonotubeB ln Bay I
Porer Pole at Decon-

tan lna t l on  Fae l l l t y

3-!lan 6urv€y crew

Off tce wor t r

C rew Ch ie f  o f f l ce  work
Travel  t lne 3-nan crew
T l t l e  gea rch

Ie

10 ea

1s

138 .5  h

368 .75  h

9 days

ZZ  t r l ps

t250 .00

l ,  300 .00

.40 t t t 2

6 ,  122 .00

2 ,000 .00

1 ,  000 .00

I I 0 .00

1 ,  509  . 00

56 .00

34 .00

2 t1 .50

5 .00

Actual  Cost

1 ,  300  .  o0

-0-

6 ,L22 .OO

2 ,  000 .00

l ,  000 .00

I ,  100 .00

1 ,  505  .  O0

7  , 756 .OO

12 ,537 .50

220 .50

110 .00

250 .  OO

I s

Ie

1e

I
I

To ta l : l I { 6 ,969 .00

l t , unp  run  l e  abb rcv la ted  ae  " I8 . "

I
}

I
]

l
F
}
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wDrtl, teTrod
TAEL! 5-3

COST8 FOR THE CISS VICIIIIET PBOPEBTI?S
DECOHTAIIIIIATED IN 1985

Ducr lpt lon
F lna l

Quant l ty
Untt

Pr lee  ( f )
Fl_n|l

lnount (t,

' *qb111rr t1on

lirrrbly of op. veh.
vralelo wash
Grc t l l t y

9tockpl lc preparat lon
ead develo1nent

llodlcal eranlnations
Denob i l l za t lon
Chaln-I ! .nk fence
Contanlnated sol l

cxcavatton o-3'
Contanlnated eol l

cxcavat ion 3rf
Baclcf  1I1
Cruohed stone gurface
lrphal t  gurface scabbl lng
lrghalt renoval
l lphal t  curfaclng
Topaol l
Soddlng
Lrndrcaplng

llovo rhelvlng
Dlcontenlnetr  gut tcrs
lelovr tEaas
twa.Dlvrcuul arphalt
bvr ovorburdln
lovr DlD., lnglnl,

Dattrr  lBd t .Dlrc.  -
iO ter6boro

lga
Ie

1s

1s
1s
ls

2 ,888 yde?

35  Ya3

?
35  yd -

144  ton6
15r  yd2

L ,826  yd?

L ,?45  yaz

1e

200  l f

l s

1 r

1 r

1r

l r 2 , 186 .00
3 ,500 .00

8 ,  000 .00

3 ,000  00

2  ,  000 .00

4 ,500 .  o0

I0 .  00

70 .00

25 .00

30 .00

10 .00

5 .00

75 .00

2 .00

3 .25

50 .00

t34 .00

6 .00

250 .00

35 r .00

975 .00

375 .00

]  L2 ,185 .OO

3 ,  500 .00

8 ,  000 .  oo

3  ,  000 .00

2 ,  OOO.  OO

4 ,  500 .00

28  ,  880 .00

2  ,  150 .00

875 .00

|  ,  320 .  O0

1 ,  530 .00

3  ,  652 .00

5 ,6?L .25

t3 t  .  oo
1,  200.  oo

250 .OO

3 t r . 00

975  . 00

t78 .00

l -11



TAEI.E 5-3
(Cont lnuri! )

Drrcrlptton F lna l
Quant l ty

Unlt
Pr l ce  ( f )

Ftnrt
laount (l)

153 yc2 5 .  30 810 .90
Fphelt roelant ln

l l ru of  r rpbal t
rurtaclng

3*Irn ruEvey creg

Ofl lec rork

Crcs Chief offl.ce wortc

Travel  t ine -  cr6w

2-llan Burvey erew

Tl t le  search

59h

197 .5  h

12 daye

13  t r i pe

24 .5  h

159 .00

59 .92

36 .  38

26 .2L

5 .35

40 .  14

3 ,535 .29

7 ,  r 85 .  05

31r .  s2

69 .55

983 .43

ryo t  to  exceed l59 .OO
t400 .00

To ta l : l 9z ,  265 , .  9g

l -20
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v lc ln l ty  ProBer t loe :  co lsn lc ,  l f cv  Tor r r ,  r  F .b ru  t ty  2G,  l t t6 .

t | t tCE, J.D. Bergor,  l tNnrgQr,  Radtol0glcr l  l r r . .ar .at  pregr l l .
oak  Rtdge Aaeoc la tcd  Un lvcre t t t r r ,  to  E .Cr .  DoLra . r ,  D l r l c to r ,
D lv l r ton  o f  Fac t t l t les  end S l tc  Dccona l r r ton lng  Fro loc t r ,
of f lee of  Nuclear Energr,  Dcperta.nt  of  Encrgy t t . .4qu.r t . r l .
' rndepcndcnt  vc r t f t ca t lon  -  l9g5  Brncd l r t  Ae t lon  o f  co lo lh
v lc ln l t r  Proper t les :  co lon ie ,  H€u Tork , '  Novarbar  e l .  r t r6 .

r .no! .ndun, p.E. cof fnen, Dlroctor,  Dlvtr loa of  Rer.dhl  lc t loa
ProJcete ,  of f  lcc of  rcrnlnal  r r . t .  Dlrgorr l  rnd Bnrdlr l
Ac t lon ,  o f f l co  o t  tuc l ra r  Enorgy ,  to  FS_Zl  D l . t r tbu t loa .
"Bcyl l r  of  proporrd FT rg8t Brnr i [e l  let tonr tor  v lc lnt t ,
Progr r t t r r  r t  th .  eo lon l r ,  t c r  york ,  FUgRAp g t t t  l r la t l v r  to
IEPA Brqu l re l rndr , .  Jun .  ZE,  lg0 l .

53 .

Btdgr,  Ti l ,  Juna l t l l .
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is .  u.s.  Drgertrrnt  of  Enrrgy.  BrFr i t1r l  Aet lon t fqrkJten tor,  tbr
Co lon l l  8 l t r ,  ORO-AI? ,  Brv l r ! .on  l ,  lugu t t  l tEs .

56 .  U.8 .  Dcper tncn t  o f  Enr rgy .

fnd  H ia l th  Pro tec t lon ,  Prosran  fo r  DoE oocra t lonr ,  Chapt r r  I I ,
'Bcqu l renents  fo r  Rad la t lon  pro tce t lon ,  DoE ordcr  s lgo .A,
lugur t  l t ,  I9A I .
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l lpbr- t r l t t lng -  s. .  redlet ton.

Deolgrouni l  Bei l lat lon -  Background radtet lon referg to nrtural l1 l
occur r tng  red la t lon  cn t t ted  f ron  e l the r  co rn lc  (1 , r , ,  t ro r  th r  run )
o r  t c r rGs t r la l  (1 .e . ,  f ron  the  ca r th )  sourca . .  Exgoru r r  to  th i .
t rp .  o f  rad ta t lon  ta  unavo ldab le ,  end l t s  rover  ver lcg  gr .e t l y
drpcnd lng  on  geographtc  loca t ton ;  € .g , ,  New Jereey  tyg lce l l y
reeotv ls  100 nren /y r ,  co lo rado rece lves  about  loo  nren /y r ,  and cone
t r . r8  ln  south  Aner lca  rece ive  up  to  ?000 nren /y r .  I f r tu ra l ry
oeeur r lng  te r reBt r la l .  rad lonuer idee  lne lude  u ran lun ,  rad lun ,
po taee lun ,  tho r iun ,  e te .  Theee  dose  reve le  do  no t  inc rude  the
concen t ra t ions  o f  na tu ra l ry  occur r lng  radon  lne lde  bu l rd lnge .

Ec ta-ganna-en l t t lng  -  See rad la t lon .

con t luc te r  -  A  cen t lmete r  ie  a  met r l c  un l t  o f  neaaurenen t  fo r
leng th ;  I  l neh  le  equar  to  2 .sq  cen t ine te rE ;  I  foo t  l e  equa l  to
aBprox lna tc ly  30  cen t lne te rs .

cont t r lna t lon  -  con tamrnat ion  le  ueed genera l l y  to  l lean  a
concon t ra t ton  o f  rad ioac t l ve  na te r la le  ln  the  so l l  exceed lng
Datura l l y  occur r lng  leve le .  con tan lna t lon  nay  or  nay  no t  exceed
the  DOE c leanup leve ls .

Count r  P . r  n lnu te  -  A  count  le  the  un l t  o f  neasurcnent  reg l r to red
bY a  red le t lon  de tce t lon  tne t rument  when  red ta t lon  lnpar t r  l t c
.n r rgy  s l th ln  thc  lonc l t l ve  range o f  the  de tcc to r  p robe.  Thc  nu lbcr
o f  couRt r  r rg l r tc rcd  per  u lnu te  can be  re la tcd  to  th .  nunbcr  o f
d l r ln t rg ra t long  pc r  n lnu tc  occur r lng  ! ron  a  red loec t l vs  ee t t r l ,e l .

D l r ln t rg r . t lonr  p r r  r lnu t r  -  D l r ln t .g re t lonr  p . r  n tnu te  l r  the
Lr fuEa[an t  lnd lee t lng  th .  a tsount  o f  rad le t lon  b t lng  ro l te t rd  f roa  e
.ub . t rne .  gor  n lnu t . .  go r  tho  d . f l n t t l on  o f  g l cocur l c .
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Dolr  -  Dorr  e t  ur rd ln  th i t  r .por t  t r  rc tue l ly  dorr  rqutvr l rn t  r1d
1 r  u r rd  to  E . l r t c  rb ro rb rd  do tc  (n rad )  t o  en  r f f r c t  oD  tb i  bod f .
Dorr  1r  nmrurrd tn  r rcn.  Exanplcr  o f  dore arr :  a  dorr  o f
3o0 ,o0o  ! r . n  t o  thc  who lc  body  l n  a  rho r t  t t a r  c ru lo ,  d .e th  l n  so
POre .n t  o f  t he  peop l r  uho  r r cc l v r  l t ;  a  doce  o f  5 ,000 ,000  l roa  r r y
br  dr l lv r r rd  to  a erneorout  tunor  dur lng redlat ton t roat r .n t ;  nornal
beekg round  rad le t l on  r c lu l t e  l n  an  annua l  do r r  o f  rbou t  t oo  r r r ! ;
DoE rad la t l on  P ro tGc t l on  g tandards  l t n l t  t he  doge  to  no rb . r r  o f  t ho
gcncra l  Publ le  to  100 nren/yr  above bael rEround lcve le l  l lv tng in  e
br lck houre regul tg  ln  a doae of  about  ?5 nr€n/yr  abovo background.

Erpo ru r r  ra to  -  E rpooure  ra te  t s  t he  ra te  a t  wh tch  rad la t l on
tnpa r ta  enGrgy  to  the  a t r .  Expoeure  te  t yp tca l r y  neasu red  tn
n l c ro roen tg€ns  (uR) ,  and  th6  expo8ure  ra to  l e  t yp l ca r l y  g l ven  a8
uR/h -  The  doee  to  the  who le  body  ean  be  app ro r ln r ted  by  nu t t l p r r l ng
tha  cxpoaure  ra t c  b r  t he  nunber  o f  hou re  o f  exposu re .  Fo r  c ranBre ,
l f  an  l nd l v ldua l  were  expoeed  to  ganma rad te t ton  a t  e  ra te  o f
20  uR/h  fo r  169  hou re  pe r  week  (eon t i nuoue  expoEur€ )  f o r  52  weeka
Po l  yca r ,  t he  who le -body  dose  wou ld  be  I?0  n ren .

C | l pa  Bad la t l on  -  See  rad la t i on .

I t  t akeB  {5 {  g ranE  to

r r t r r  -  A  ne ter  le  a  ne t r l c  un l t  o f  neaEurenent  fo r  rength ;
I  I  ne ter  te  equa l  to  approx tna te ly  39  inchee.r

Orau -  A  g ran  le  a  ne t r le  un l t
nake I  pound; 1 ounce equale Zg

f o r  we lgh t .

9 ran8 .

I
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I t c rocurh  -  I  n te rocur ie
p leoeur lc r  fo r  add l t lona l

( uC l )  t e  l ,OO0 ,O0O g leoeu r l ee  (eec
oxp lana t  t on )  .

I l c ro roontgant  -  i l l e ro roentg€n.  (uR)  le  e  un l t  u rcd  to  nearurc
r rd le t lon  exgotuE€.  For  fu r ther  ln fo rne t lon ,  gca  tho  dc f tn l t lon  o f
red le t lon  c rBorurc .

r l l r l l l t o r  -  A  n l t l l , l l t r r  (u r1  l s  a  nc t r l c  un l t  o f  n r r ru re  to r
vo lunr .  Th l rc  r to  3 ,?E5 n l  l n  1  ga l lon .
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t l l l l re t !  -  l | t t l l red  l r
by  red le t lon  to  .  un t t
tn  t r r r r  o f  n rad /h .

I  tarrurr  of  tha rnount of
of  uaes, t rn abtorbed dorr

rn.rgy lngartrd
r r t .  1e  r rp r ta rad

r l l l l r r l  -  n l l r l r cu  l s  the  un l t  u red  to  nersuro  red la t lon  doror  to
mn' Thc DoE l ln l t  1g 100 nrrn ebove beekground radlet lon lovolr  ln
rny on'  ratr  tor  ncnbors of  thc aoncral  gubl lc.  Hatural l r  occurr tng
tedloact lve rubetanc€s ln thc around rc8ul t  tn a yoaElr  . rpo3ura to
'v ' ryono of  rbout r00 nren. To data,  no dl t fercnce ean bc detoetcd
ln thc hearth of  populet lon groups exDoBed to r00 arcn/yr abovc
brehground and ln the hearth of  groups who aEa not cxpoacd.

P lcocur l . t  -  A  p lcocur le  ie  th€  un l t  o f  eeaaure  fo r  rad loac t tv l t r
Jug t  as  an  ounee te  a  un i t  to  neaeure  wetgh t .  one p lcocur le  neans
tha t  one rad loac t ive  par t i c re  ie  re leaeed on  the  average o f  €very
27  eeconds .

Rad lun -?26  -  Rad tun -226  l s  a
na te r l a l  t ha t  Epon taneoua l y

natu ra l l y  occur r ing ,  r rd ioac t l ve
en l t s  a lpha  rad l : : l on .

Rad la t l on  -  The re  a re  th ree  p r i na ry  t ypes  o f  rad la t ton :  a lpha ,
b€ ta r  tDd  ganma .  A IPha  rad la t l on  t r ave rs  1eee  t han  an  l nch  l n  a l r
be fo re  t t  8 t op8 .  A lgha  rad la t l on  canno t  pene t ra te  t he  ou te r  r aye r
o f  e l c ln  on  the  body .  Be ta  rac l l a t i on  can  pene t ra te  the  ou te r  l aye rs
of  sk ln  but  cannot  reach the tn ternal  organe of  the body.  Ganma
rad la t l on  t s  t he  nog t  Bene t ra t l ng  t ype  and  can  usua l l . y  reach  the
ln te rna l  o rgans .I

t

I
I
I

Redl lonucr lde  -  A  rad ionucr lde  ts  another  word  nean lng  a  par t teurar
rad loac t l ve  e lement .  For  e ranp le ,  u ran lun-235  ie  a  rad lonue l lde ,
u ren lun-238  1s  ano ther ,  tho r lun -232  ano ther ,  and  so  on .

Eor rd te l  ec t ton  -  Rened lar  ac t lon  le  a  genera l  teED used to  naan
'c lcanup o f  con tan lna t lon  tha t  exceeds DoE gu lde l lnee. '  r t  rc fa re
to  tny  ae t lon  requt red  Eo th r t  a  Droper ty  e rn  bo  re leased fo r  use  ec
noncontamlnated .  rn  p rac t lee ,  th le  nay  nern  rcnov lng  graea and

I - 3 1
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aol l r  eut t log t r r r r ,  ruov lag
lnsludrr r .r tor lng rrrr l l t r t t i t
eondl t ton l .  to  th .  . r t .n t  thr t

Urentur - Urenlua
Thr gr lnclpal  urr
groduct lon of  fucl
fo r r  (e r  L t  r r lg t r
ru l tab l r  fo r  use  ls

r rphe l t r  l tG.  B l l ld le l  ac t lon  e l ro
propcr t l r r  to  th t l r  o r tg lne l

th t r  t r  po rs lb l r .

1e  a  ne tura l l y  occur r lng ,  ra0 lo lc t l v r  . l . r .D t .
of  urantun --  uhrn rcf lncd te tor  thr

fo r  nuc lcar  r . rc to rs .  Urantun  ln  l t r  ne tura l
t t  tho  th rce  arcas  eovered ln  th la  rcDoEt )  l r  no t

a  tue l  tourcc .
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U.S. DEPART}IEIIT OF EIIERGY BUIDELITES
FOR NESIDUAL RADIOACTTYE I{ATERIAL AT

FORHENLY UTILIZED SITTS RII,IEDIAL ACTIOI{ PROGRA}I
AI{D

REI4OTI SURPTUS FACITITITS }IAIIIGEHTIIT PROGRAI4 STTTS

(Re,; f  r lon 2,  l , larch l9B7)

A. INTRODUCTION

This document presents U.S. Departnrent of  Energy (DOE)
rad io log ica l  p ro tec t ion  gu ide l ines  fo r  c leanup o f  res idua l  r rd ioac t lve
mater ia ls  and manaEer i len t  o f  the  resu l t ing  wastes  and res idu€s .  I t  f s
app l icab ' le  to  s i tes  ident i f ied  by  the  Former ly  Ut i l i zed  S i tes  Ren,ed ic l
Act ion program (FUSRAP) ano rer, ,ote sf  tes lc jeni l f  ied by the Surplus
Fac i ' l i t i es  l . lanagen ien t  Program (SFt . tp ) . r  The top ics  covered are  bas ic
Ccse  ' l i n i t s ,  gu ioe ' l i nes  ano  au thor i zed  I  i n i t s  fo r  a ' l ' l owab ' le  leve ' l s  o f
res ' ioua ' l  rad ioac i i ve  mater ia l ,  ano requ i rements  fo r  con t ro l  o f  the
rac icac t ive  *as tes  and res ic iues .

Pro tocoJs  fo r  iden t i f i ca t ion ,  charac ter iza t ion ,  and des ignat ion  o f
FUSRAF s r tes f  or  ret i recial  act ion;  f  or  i rnpler, ,entat i i r ,  of  the l .en,ecj ' la ' l
ac t ion ;  anc i  fo r  cer t i f i ca t ion  o f  a  FUSRAp s l te  fo r  re lease fo r
unrestr ict td use are given in a scparate docunrnt  (U.S, Deprr tncnt of
Encrgy 1985) and subsequent guldrnce. l , torr  dctr l lcd lnformat lon on
rpp l l c r t lon t  o f  the  gu lda l lnec  pr r rcn t rd  h t ra ln ,  lnc lud fng  procrdur rs

A rrarotr SFl.iP rf tt
l r  locr t rd  out t ldr
productlon rrr l ,

I t  onr thr t  l r  Cxcus to DOE progrrr f iot lc narcE rnc
r mrjor oprrr t lng DOE rGiarrch rnd dryr lopt , rnt  cr

I -A -  T
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0ht2a7
fsr  d|?lv lng t t t l - tp:c l f  lc  Auldal lnc:  for  r l lorrbl t  l rvr l r  of  r r l lour l
r rd lorct lvc nrt t r i r l  f ron brslc dora l lml ts,  ls  cont l lnrd ln rA l . l rnul ' l
fo r  Iq laecnt lng  Rcr idur l  Rrd lo rc t l v r  Hr te r l r l  6u io r l  lnc rn  (U.S.

Dcprrtmnt of Encrgy 19871 ref:rrad to homin rs thr '$uppllment'.

rR ts ldur l  r rd lo rc t l vc  mtcr l r l .  l l  u icd  ln  thcn  gu lcc l lnc r  to
ducrfbr rrdlorct ive nrtrr l r l r  dr lvcd fron: oprrr t lons or r l t r3 oyrr
rhlch thc Departmcnt of Enlrgy has ruthorlty. 6uidtl lnes or guioancr

to l ln l t  thc lcvr ls of  r rd lorct lyG nrtcr l r l  to protcct  thG publ ic rnd
tnvlromcnt r l  provldcd for:  ( l )  rcsldur l  concentrr t ionr of
r td lonucl idrs in sol l  rnr t : r l r l ,  (2)  conccntrr t lonr of  r l rbornr rrdon
drcry products,  (3 l  cxtcrnr l  grmlr  r rd iat ion l rvc '1,  (4 )  surface
cont t r r lna t ion  leve ls ,  and (5 )  rad ' f  onuc ' l ide  concent r r t l sns  ln  r l r  o r
watqr rcsul t ing f ror ,  or  associated with rn1 of  thc abcve.

A 'basic r losi  I  in i t "  is  r  prescr ibcci  standard f ron r f r ich I  i i : : i ts
fo r  gucnt i t ies  tha t  can  be  non l to red  anc  cont ro ' l led  are  oer ivec ;  i t  i s

spcc i f ieo  in  te rms c f  the  c f fec t i ve  dcse equ ive ' le r , t  as  oe f lne : ;1  t : " ,e
In tGrna t tona i  Ccn ,n r i ss ion  on  Rao io log ico l  F rc tec ; i cn  ( : :R :  ig j7 ,
1976) .  The bas ic  dcse l l rn l ts  a re  used fo r  der iv ing  g i . iqe l ines  fo r
rcs iour l  concent ra t ' ions  o f  rco ionuc l ioes  in  so i l  n ,a te r la l .  Gu ' lde ' l ines
for  res idua l  concent ra t lons  o f  thor ium rnc  rad ium in  to i l ,
concant r ! t ions  o f  r i rborne  raocn rJecay  prcduc ts r  r ' l o .e l le  i r ' . c -o r
ax terna l  g l r ,T r t  rad ie t ion  leve ls r  f  od  res icuaJ  sur face  cc i tcn in : 'e l  on
conccntr t t lons rrc blsed on cxlst ing raci io logical  prctect ion stancaros
or  gu ide l ines  (U.S.  Env i ronr rcn t r l  Pro tec t ion  Agency '1983;  U.S.  Nuc lc r r
RogulrtorJ Corsrission l9g?; rnd Dcpartlpntrl 0rocrs). Derivco
gu ld : l in ts  o r  l i r : r i t s  b rsed on  the  bas ic  dose l in , i t s  fc r  thosc
quant l t i cs  r re  on ly  used rhen the  gu ioe l ines  prov ioec  i r ,  tne  ex is t inE

rtandards clted abovr are thorrn to bc inapproprlate.

I
I
I
I
I
I

A 'lg1g$!g' for rcsldual rrdlorctive matcrial is e ltve'l of
rrdlorct lv l ty or of  the radlorct lvc nrtcr ia l  that  is  rEcepttb ' lc  i f  the

u le  o f  thc  s l t r  f s  to  b r  unrcs t r fc tco .  Gu loe l incs  fo r  rcs idua ' l
r rd lo rc t l v l  nn tc r la l  p rc*n tcd  hcr r ln  l re  o f  two k inds :  ( l )  gcnr r i c '

?
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0r$ltt
r l t r ' lndcpcndent guldt l  lnt t  t rk ln f roro cxlst lng radi16on prot :c6on
I t rndFdt r  rnd  (? l  r i t l -gpac l f l c  Au lde l lnes  dsr lv rd  f rem brs lc  cosa l in i t s
ur lng  r l t c ' spec l f l c  n rooc ls  rno  da ta .  Gcncr lc  Au id r l in r  va iu t$  t re  p reser , ies
ln  th ls  document .  Procedur ts  lnd  dr t r  fo r  d r r l v lng  s l t t . sprc l f i c  au io r l inc
vr lurs rrr  g lvrn ln thc supplenicnt .  Thc brsis for  thc auldcl inrr  l r
grnrrr l ly  r  pruumd *orst  crs l  p l ruslblc sccnrr lo for  r  t l tc .

An 'Aut l l -or l i l4 LiF. ! t '  ls  l  r :vcr of  r l r ldur l  r ro lorct lvr  natcr l r l  or
rrdlorctlvfty thrt nust not bc cxcccdcd lf thc rcncoirl rcilon is tc bG
conlldcrld conPlrtrd rnd thr sltr ls to bc rrlcalrd for unmrtrictctt urc.
Thc Author l rcd Llart t  for  I  r l tc  r l l l  lncludc l lml ts for  aach rrc lonucl tdc or
grOup of  r rd lonucl ides,  rs rppropr l r t r ,  rssocir tea rr l th thc residucl
r rd io rc t i vc  ne ter i r l  ln  thc  so l l  o r  ln  sur facc  contaminr t ion  o f  s t ruc tu res
rnd  cqu lpnent ,  rnd  in  the  a l r  o r  H l tc r r  rnd ,  where  rppropr l r te ,  t  

' l i r , ; i t  
cn

l r tc rn t l  g r rn ra  r rd ia t ion  rc lu l t ing  f rom thc  ras iCua l  n r tc r i r l .  Unoer "  nor r ,a ' l
c i rcuns tahGGSr  cxpcc teo  to  occur  r t  ros t  s i tes ,  Ar , thcr i : rd  L lmi ts  fc r
rcs iCua l  r rd ioac t i ve  nu tc r ia l  o r  rad io rc t l v i t y  a r r  se t  rqua ' l  to  gu ioc l ine
v l ' l ues .  Excep t iona l  csnc i t i cns  fo r  wh ich  Au ' .no r ieec  L :n i rs  n ig r , t  o i f fe r
f ro t r  gu ide ' l ine  ya lucs  are  spec i f  ieo  in  Sec t icns  D anc  F .  A  s i te  r ra )  D€
r r lcased fo r  unres t r i c ted  use  on ly  i f  the  cono i t i cns  dc  no t  Gxc€eo the
Author ized  L in i ts  o r  rpproveo supp leren ta ' i  l i n i t s  as  c te f lncc t  in  Sec t ic r .  F . ' l
r t  the  t ime remes ia l  ac t ion  is  cor ,p le teq .  Res t r i c t ions  rno  cont ro js  o r ,  use
o f  thc  s i te  mus t  be  es .ao l i sheo  ano  en fo rcec  i f  thc  s i : c  ccnc i t i c r : s  €xcee :
thc  approvec  I  in , i t s r  o r  i f  there  is  po ter r t ia ' l  to  cxc€ec  the  dose 

, l i r : : i  
i f

th t  $ l tc  use  Hcs  no t  rcs t r i c tec t  (Sec t ion  F .a) .  The app l lcab le  cont rc , l s  and

I
l
I

r :s t r i c t ions  r re  spec i f i cc t  in  Sec t ion  E.

DOE po l icy  rcqu i res  th t t  a l l  cxpcsures  to  rac i ia t ion  be  l f r : : i l ec  tc ' ieve ' l s
thl t . rc ls lor  rs rcrsonablJ rchfevrb!  (ALARA).  For s i tes to be relcases
for unrestr lcted uscr the intent ls to reduce rcsioual  radiorct ive n.ater ia ' i
to lcvcls thr t  r rc rs f r r  belorr  Author l reo Lin, f ts rs rGrsonable ccnsioer i r ,g
trchnlcalr  cconoCIiGr tod socir l  f rctors.  At  s l tes Hncrc the resicucl
nrtcr la l  ls  not rcouceo to lcvcls that  pcrr , l t  re lease for unrcstr ict ld us€,
ALARA pol icy ls l r .p lcmntcd by cstabl lshing controls to rcduce Gxposurc to
l rvr ls thr t  r re rs lor  rs rcrsonably rchicvrble.  prcccoures for
14lcrnnt lng ALARA pol lcy arc dlscusscd fn the supplcmGnt.  ALARA pol ic lss,

3
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Procedurcrr lro rcilonr rhrl l bc docunentrd rnd f i lrd rs r
upon cgmplct ion of remadlr l  rctfon rt  r  sl te.

0r t 221
Ptrmncnt rccors

t .  Blstc posE LTHITS

Thc baslc dosc l lnrlt for thc rnnual rrdlri lon dosr rccalvect by rn
lndlvlelual rrenrbcr of thc acncrrl publlc ls 100 rrcnr/yaar. Thr fnternrl
conni t tcd cf f rct ivc dosr rquivalcnt ,  rs ocf ineo ln lCRp publ icat ton 26 uCRp
1977) rnd cr lculr t rd bJ r loslmrtr .y nrodr l r  dascr ibed ln lcRp publ lcr i lon 30(ICRP 1978),  p lu l  dosc f roo pcnrtrr t lng rrcnrt lon sourccl  cxt l rnr l  to thr
bodJ rhal l  bc used for datrmining thc dosc. This dosc shr l l  bc drscr lbcd
rs the nEffect ive Dose Equlvalcnt" .  Every cf for t  shal l  bc nuoc to rnrure
tha t  ac tua l  doses  to  thc  pub l i c  r re  as  fa r  be low the  dosG' l im i t  as  l s
reascnab ly  ach  ievab le .

Under  unusua l  c i r cunrs tances  i t  v i l l  be  per l r i ss ib le  to  r l l c r  po ten t ia l
doses to erceeo 100 nrren/year where such ;1p9turQ5 l r r  brsed upon scenar ios
Hh ic r  dc  no t  pers is t  fo r  long  per iocs  anc  where  the  a : rn i . l l  l i fe  t in ,e
expOsure  t0  an  ind iv idua l  f rom the  subgec i  reg ic i ra ' i  rod ioac : ive  na ter ia l
vouJc bc expected to be less than 100 mrenr, /year.  Exrr , rp lcs of  such
s i tuc t ions  inc lude cond l t ions  tha t  n r igh t  cx is t  r t  a  s i tc  schecu leo  fo r
rcnnc ia t ion  ln  the  near  fu tu re  o r  I  poss ib le ,  bu t  ln ; rgbab lc ,  one_t i ln
scerar lc  tha t  rn igh t  c icur  fo l  low ing  rened ia l  ac ' ; io r  .  These le  r : l s  shcu ' io
represent  doses  tha t  a re  rs  lo r  as  reasonrb ly  ac t r ieva ; ' le  fo r  tne  s i te .
Further '  no Innual  exposure shoulrr  Gxccecr 500 nren.

C. i lAIERIAt

C. l  Rcs idua l  Bad ionuc l i des  i n  So i l

Rcs ioua l  concent ra t ions  o f  rad ionuc l ides  fn  so i ' l  sha l l  be  spec l f ied  as
rbovo-brckground conccntrtt ions lverageo over In lrea of 100 sq nptlrs.
Gcncr lc Auidcl incs for  thor ium rnd rudluor rrc Epeci f  ied belor.  Gufocl ines
for rasldual  conccntr l t ions of  othrr  radfonucl ldes shel l  bc der lved fron tha
brsic dose l lnrr ts by neans of  rn cnvironmental  pathha} anr lysis usrng
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s l tc -spec i f i c  da ta  where  rv r i lab le .  Prqcedurcr  fo r  these der iva t ions  r re
given in the supplenrent.

l f  the average concentr l t lon ln any surface or bc ' lo* surface area less
thln or cqual  to ?5_sq meters cxcccds the Author i lco Linl t  or  guioel ine br a
f l c to r  o f  (100/A l l1? ,  where  A is  the  area  o f  the  c lcv r tcc t  reg lon  ln  square
mters ,  l ln r i t s  fo r  ' t io t  spo ts"  shr l l  a lso  be  rpp l i cab le .  These Hot  Spot
Llmits depcnd on thc extent of  the elcvated local  corrcGntr . t lons rno rre
givcn in the supplenent.  In rddi t ion,  ryerJ rersonrbl t  cf for t  shr l l  be mcce
to removc rnJ $ource of  radlonucl idc that  Gxcgeds 30 t lnrcs the cppropr iatc
so i l  l im i t  l r respec t ive  o f  the  average concent ra i lon  ln  the  so l l .

Two types  o f  gu ioe ' l ines  are  prov ioeo,  gener ic  anc  der ived .  The gener ic
gu ide l ines  fo r  res fdua l  concen t ra t fons  o f  the  Ra-? i6 ,  Ra-?zs ,  Th-230 ,  ano
Th-232  a re :

5  pC i / ' g r  averaged  over  the  f i r s t  15  cn  o f  so i l  be low the  sur fa :e
l5  pC i /9 ,  averagec  over  l5 -c i r - tn i ck  layers  o f  sc i l  no re  thcn  l5
cm beIcw the  sur face

I
I
I
I
I

These gu ide l ines  take  in to  account  ingror r th  o f  Ra-ZZ6 f ronr  Th-430 ano o f
Rr -?26 f  ron  Tn-23?,  and assur ie  secu la r  equ i ' l i b r iunr .  I f  e i ther  Th-?30 an i
Rr '2cE c r  Th-23?  anc  Ra-226  a re  bo th  p resen i ,  nc t  i n  secu la r  equ i l i b r iu r , , ,
the  e ;p rcpr ia te  gu ide ' l i ne  i s  app l iec  as  a  l im i t  to  the  rao ionuc l i ce  w i th  r r .e
h igher  concent r r t ion .  I f  o ther  mix tu res  o f  rao ionr rc l loes  occur r  the
concent ra t ions  o f  ind iv idua l  rad ionuc l ides  sha l l  be ' reduced so  tha t  l )  tne
dose for the ar ixtures r i l l  not  exceed the basic dose l i r r r l t ,  or  z l  the sunr cf
the  ra t ios  o f  the  so i l  concent ra t ion  o f  each rad ionuc ' l ide  to  the  a l ' lowab ' ie
l i l r i t  fo r  tha t  rac i ionuc ' l ioe  w i l l  no t  exceeo I  ( ,un i tJ , , ) .  Exp l i c i t  fo r r , iu las
fo r  ca lcu la t ing  res idua l  concent ra t ion  gu ide l ines  fo r  n r ix tu res  ! re  g iven in
the supp lenrent.

C.2 Airborne Rrdon Decay products

Gcner ic  Au ide ' l ines  fo r  concent ra t ions  o f  r i rborne  r roon decay  proouc ts
gha l l  tPP ly  to  cx ls t lng  occup ied  or  hab l tab le  s t ruc tu rcs  on  pr iva te  p ropcr ty

5
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thr t  r r r  Intcndrd for  unr lstr lctcd usai  t t ructurGs thrt  r l l l  bc dcnrol lshcc
or  bur lcd  r rc  rxc ludcd.  Th l  rpp l i c rb lc  gener ic  au io r l lnc  (40  cFR lge)  ts :
ln  rny  occup icd  or  h rb l t rb lc  bu i ld lng ,  thc  obJGst iva  o f  rcner j i r l  rc t lon
shr l l  bc,  and r  rcr$onrblc r f for t  shr l l  br  nudc to achicve, ln rnnul l
rvtrrgG (or rquivr l rnt)  r rcfon drcay product conccntrr t ion ( lncludlng

brckground) not to lrcrrd 0.02 l lL.i ln rny crser tho rrdon oacry product
conclntrat ion ( lncluding brckgrounc) shal l  not  rxcecd O.03 UL. Rcnpdlr l
aet lons by DOE trc not rrqulrrd in order to conply y l th th l r  guldcl lnc when
thcrc ls reasonrblc rssurrncc thr t  rcsldur l  raci ioact ivc mrtcr i r ls  r rc not
tht  c lusc.

C. 3 Externa I  Garn,a Rcd iat  f  on

The average leve l  o f  gar , r . ra  rao ia t ion  ins ide  a  bu i ' lo ing  or  h rb i t r t , ' l e
s t ruc tu re  on  t  s i te  to  bc  rc leased fo r  unres t r i c ted  use  shr ' l l  nc t  exceec  the
background  leve l  by  more  than  20 :R/h  ano  sha ' l l  ccnp ly  r i th  the  bas ic  c ! -se
l im l t  when an  rppropr ia te  use  scen l r io  i s  cons idered.  Th is  requ i renren t
sha ' l i  no t  necessar i l y  tpp lJ  to  s t ruc tu res  scnecr i ' i ec  fc r .  der . ,c ' l i t i on  o r  tc
bur icd  foundat icns .  Ex terna ' l  gar ,na  raCia t ion  leve l  s  on  open lands  sha 1 l
t l so  conp ly  w i th  the  bas ic  dose l i r . , i t  cons i6er ing  an  appropr ia te  use
gccnar io  fo r  the  area .

C.4  !u r  f  ace  uon t r r , , i p6 . ion

The gener ic

Gu lde ' l ines  are
guldcl  ines l re

gu idc l ines  prov ideO in  the  Tab ' le  l ,  Sur face  Con ian lna t icn
rpp l i cab le  to  cx is t ing  s t ruc tu res  and cqu ipncnt .  These
rdrptcd f rorr  stanoards of  thc U.S. l {uclear Regulr tory

A working level  ( l tL l  ls  rny conrbinat ion of  short- l iveo r loon dGclJ
pror luc ts  ln -onr  l l te r  o f  r i r  tha t  h ' i ' l l  r csu ' l t  ln  the  u ' l t imate  enr iss ion
of  1 .3  x  lOe heV o f  po ten t i r l  r lpha  energJ .

6
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TABLE I SURFACE COI{TA}III{ATIOTI CIJTDETIIIES

Rrdionucl  ioes 2

Al  lowrb l r  Tot r l  Rrs ioual
Contrmlnatlon (dprnl100

Avcrrge 3, 4 iiaximunr 4, 5

Surfrcr
."?) I

Rrn,ovc,b I e ( 6
t

l r rqlurrnlcs, Rr-?26, Ra-2?6, Th-A3O
Th.?28,  Pr-?31,  Ac-227,  I - l? i ,  I - lZg
Th-Nrtural,  lh-23?, Sr-90, Rr-Z?3,
Ra-324,  U-?32,  l - l?6 ,  I - . |31 ,  t -133
U-Nrtura l ,  U-235,  U-?36,  rnd
rtsociateo r lecry products
Eeta-ganraa er,r i t ters (raci ionucl ides
wl th  decay  mooes o ther  than r lpha
emlss ion  o r  spon taneous  f i ss ion)
except  Sr -90  ano o thers  no ted  rbovr

100

I ,000

300

3,000

l5 '000 r

200

' l ,ooo 
"

2lr

5 '000 r

5 ,000  i - ' i 15,000  ! - " i  ^ ^ r  -  .

l r L - 1 , : - '

t
I

I
I
I
t
t
I
I
I
I
I
t

As usec  in  th iS  tab le ,  dp r ,  (d ' i s in tegra t ions  per  n inu te )  n€E-S the
ra ie  o f  emiss rcn  bJ  rad ioac t i ve  mat i r i a ' l  es  ie te rn inec  b ;
cor rec t ing  tne  counts  per  n i ' i nu te  neasureo by  an  apFrcpr i i re
detec tor  fo r  background,  e f f i c iency ,  ano gebnet r i t '  fa i to rs
assoc ia teo  w i th  the  ins t runenta t ion
hhere surface cont6n, inr t ion by both alplra- ano betr-gar, I ie-e; i , r t r i : 'g
rcd ionuc ' l  i ces  ex is ts ,  the  I  im i ts  cs tab i  l shed fo r  a ' lp f ia -  anq
beta 'gar ,n r r -€F i t t ing  :ao ionuc ' l  ioes  shou lo  l tp l )  lnoe ie rcer t ' j  .
l . i easurenrents  c f  ! verage qontan ina t ion  shou lo  nc t
an are!  cf  mcre than ' l  r#.  For ob3ects of  less
average shoulc be derfved for cach such obJect.
The average ano nnximunr dose rates associated with surface
eontrminat ion rcsul t lng f rom beta-garrna cmlt tcrs shou' lo not exceed
0.2 nraT/h lnd 1.0 wad/hr Frspact ivelJ,  r t  I  cm.
The na; inrum ccntar;r inat ioa level  appl ies to an area of  noi  ncre t r ,cr i
100 cm'.

Thc rmount of  rernovable rrdioact ive mater ia l  per 100 cnz of
surfacc l rea shoulo be determined by r ip ing t i r r t  r rea wl th dry
f i l ter  or  sof t  ebsorbcnt prper,  rpply in!  n6deratc prrssurG, rno
masur lng the arrount of  raoioact ive nmt:r la l  on i l r l  v ipr  wi th an
rppropr i r t t  instrumnt of  known cf f  lc icncy.  [Jhen rcmovrb]e
contamlnat ion on objGcts of  surfrcr  r r r !  iess than 100 cn,z is
dctermincd, thc rct iv l t ;  pcr unl t  l rer  should be baseo on thc
lctual  r rcr  rnd thr tnt l rc surfacl  should be wlpea. Thc nunbers in
thlr column rrc naxinrutr lt i ,ouhti.

be  ave rag€ :  cve r
su r face  e rea ,  t he

t
il
L
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Corml rs ion  (196?) r  rnd  w i l l  bc  app l ieo  ln  I  n lnner  tha t  p rov ides  a  leve l  o f
p ro tac t lon  cons ' i s ten t  w i th  the  Conrn iss ion 's  gu ldance.  Thesc  l in i t s  app lJ  tc
bo th  in te r io r  and ex ter io r  sur l : , . . ces .  They  are , ro t  c i rec t l y  in tence6 fg r  use
on s t ruc tu res  to  be  denro l l shed or  bur iedr  bu t r  i ,hcu . lo  be  app. l ied  to
cqu ipnnnt  o r  bu i ld ing  components  tha t  a re  po fen t . i r l ' l y  s r l vageab le  o r
rceov t r tb le  sc rap .  I f  a  bu l ld . lng  ls  denro l i shao,  the  gu ice l ines  in  Sec t ion
c . l  a re  app l i cab ' le  to  the  resu l t i ng  con tamina i ion  in  the  g rouno .

C.5  Res idua l  Rad ionuc l ides  in  A i r  and  l , l a te r

Res idua l  concen t ra t ions  o f  rad ionuc l ioes  in  a l r  l no  h r te r  sha ' l l  be
cont ro l ' led  to  leve ls  requ i red  by  DOE Env i ronr i ,en ta ' l  Pro tec t ion  Gu ioance anc
0rders ,  sp€c i f i ca l l y  D0E Order  5460. ' lA  and subseqr ,e r - ,  gu ioonce.  0 ther
Federa  I  and lo r  s ta te  s tandards  sha I  I  app l .y  when they  

'e r .e  
de tern , ihed to  be

tpprcpr ia te .

D. AU: i i0R:ZED L I l . i iTS F0R RESiDUAL RA; , :CACTIY i  t raT i i tA_

Tne  Au thc r i r ed  L i n r j t s  sha l  I  be  es teb ' l i shec  t c :  
, i )  

e r . , su re  t ha t ,  as  a
n t i n i t , r i im ,  t he  Dcse  L im i t s  spec i f  i ed  i n  Sec t i on  B  r i ' i l  n : t  be  exceeceo  under
the  wc rs t  case  p l aus ib ' l e  use  scena r i o  cons i s ten t  i . i : r  i ne  p r ccecu res  anc
gu idance  p r  ov i ded ,  o r  2 )  whe re  app l i cab le  gene r i c  A r , i ce ' l i nes  a re  p rov idec ,
be  ccns , s ten t  w i ' r , h  suc , r  gu ios ' l  i nes .  The  Au thc r i zE -  - i : . i - , s  f c r  aa ;n  s . i t e  anc
v i c i n i t y  p r cpe r t i es  sha l l  be  se t  equa ' l  t o  t he  gene r ' , . . r  oe r ; ve :  gu i ce ' l i r es
excep t  whe re  i t  can  be  c ' l ea r l y  es tab l i sheo  on  t he  bes i s  o f  s i t e  spec i f i c
da ta ,  i nc l ud ing  hea l t n ,  sa fe t y  and  soc ioeconomic  co t i s i ce ra t i ons ,  t h r t  t he
gu ide l i nes  a re  no t  app rop r ia te  fo r  use  a t  t he  spec i f i c  s i t e .  Cons ide r r t i cn

Tnese  gu lde l ines  a re  func t iona l l y  rqu iva len t  to  Se : t ion  4  .
Decontar,r inat lon for  Rclcase for i ;nrestr ictec t lse cf  i ,RC Rcg; ' l r torJ Gr,Jsc1 .66 ,  bu t  a re  rpp l i cab le  to  t i on -heac to r  i r i i l i i i es .

I  -A .8
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should r lso br glvcn to ansura thr t  the l inr i ts conrply wi th or provlor rn
lqu iv r len t  levo l  o f  p ro tcc t lon  as  o ther  appropr ia te  l in i t s  and gu fo : l lnes
( i . r . r  s t t tG l  o r  o ther  FeoeraJ) .  Docu l len ta t ion  suppor t ing  such a  oec is jon
rhou ld  be  l im i la r  to  tha t  requ j reo  fo r  supp lenrenta l  l i r r i t s  rnd  except ions
(Stc t fon  F) r  bu t  shou ' ld  be  genera l l y  rnore  de ta i leo  because i t  covers  rn
mt l rc  s l tc .

Romdia l  rc t ions  sha ' l ' l  no t  be  cons idered cor , rp le te  un less  the  res ioua l
rrdiorct ivc r , rater ia l  leve' ls comply wi th the Author ized Linr i ts.  The onlJ
3rc lp t lon  to  th ls  requ i re r ,Bnt  w i l l  be  fo r  those spec ia l  g l tu r t ions  where  the
rupp luren ta l  l im i ts  o r  except ions  are  app l i cab le  and approveo as  spec l f ied
I t r  Sec t ion  F .  However ,  the  use  o f  supp lementa ' l  I  i r : r i t s  tnd  except ions  shou ' l s
on ly  be  cons idered i f  i t  i s  c lear )y  den,ons t ra ted  tha t  i t  i s  no t  reasonab ' le
to  decontan ' ina te  the  area  to  the  Author izeo  L in i t  o r  gu , ic ie l  ine  va lue .  The
Author ized  L imi ts  a re  deve loped th rough the  pro jec t  o f f i ces  in  the  f ie ' ld
(0ak  R ioge Techn ' i ca l  serv ' i ces  D iv ' i s ' i cn  fo r  FUSRAp)  ano approveo by  t r ,e
hcadouar te rs  p rogranr  o f f i ce  ( the  D iv i s ion  o f  Fac i ' l i t y  ano  S i te
Deccr r i i ss i cn  ing  Prc jec ts )  .

E. cc l i iR0L qF R;s :DUAL RADIoACTM MAT;RiAL AT I :USkAp AND REi . i0TE SFi , ip  S :T :S

Res idur ' l  rao ioac t ive  na ter ia ' l  above the  gu ioe ' l ines  a t  FUSRAp rn6  FGr , rc te
sr i :P  t i  ' t s  nus t  be  r , ,a r ' ,ogec  ,n  rccoroance w l  th  app l  i cab ' ie  D jE  0r : : r  s .  The
D0[  0 r0er  5440 , ]A  anc  subsequen t  gu ioance  o r  superced ing  o roers  requ i re
GOf iP l l rnce  w i th  app ' l l cab le  Federa l ,  and s ta te  cnv l ronnenta l  p ro tec t ion
Itrndrrd3

The opr r r t lona ' l  rno  cont ro ' l  rec ;u iFGnrGr t ts  spec i f  l co  ln  the  fo ' l low lng  DCE
Orocr r  th t l l  rpp ly  to  ln ta r in  i to ragc ,  ln t : r in  rnanagennnt ,  rno  long- te rn ,
FtntgaEpnt.

5440,1c, In,p' la,nntrt lon of tha l{r t ionrl  [nvrronncntr l  por icy Act

1480.1A,  ^Envl tonnrnt r l  Prot rc t lon,  Sr fc t } ,  rno Hrr l th  Prot rc t lon
Progrum for 008 Ogrrqt lonr rr  rrvirro by-DOt s480. I  chrngr orocrr
rnd th. 3 Augurt 1985 mmorrndunr fronr Yrughrn to Dlrtr ibut lorr
t4E0.?, l l r l rroout Ino Rrolorct lvr 14lno Hrtt t  | i rnrgrmcnt

I
l

g .
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14E0.4' .Envlronmcntr l  protcct ion, safcty, rno Hcalth protect ion
Strndrros
548?.1A,  Env i ronnnntr l  safety ,  !nd Heal th  Appra isr l  prograr ; r

:153.  lA,  0ccupat ional  Safety  and Heal th  program for60vernf ircnt-owned contractor-operateo Fact I  i i ics
1484.1,  Env l ronnrenta l  protect ion,  safety ,  ano Heal th  protcct lon
Informatlon Report ing Requirements
5000.3, Unusual 0ccurrence Report ing Systen
5820.2, Raoioact ive l laste Hanagerient

E. l  I n t e r i n  S to raoe

! .  Con t ro l  and  s tab i l i za t ion  fea tu res  sha l l  be  des igneo  to  Gnsure ,  to
the  ex ten t  reasoncb]y  ach ievab ' le ,  an  e f fec t i ve  I  i fe  o f  50  years
and ,  in  any  caser  a t  l eas t  25  years .

b .  Above-background Rn '22? concent ra t ions  in  the  a tn rosphere  above
fac f l i t y  su r faces  o r  open ings  sha l  I  no t  exceeo :  (  I  )  )00  p t i l L  a t
any  g iven  po in t ,  (Z )  an  annua l  average  concen t ra t ion  o f  30  pC i lL
over  the  fac i l i t y  s i te ,  ano  (3 )  an  annu6 , l  averaEe ccncen t re t . i on  c f
3  pC i /L  a t  o r  above  any  loca t i cn  ou ts ide  the  fac i ' l i t y  s i te  (DoE
0rder  5460.  lA ,  A t tachnent  X I  - l  ) .

d .

C .

f .

I '

h .

i .

c .

d .

Concen t ra t ions  o f  rad ionuc l  i des
res  i  o  ua ' l  ra  o  ioac t  i  ve  na ter  i  a  ' l  s
o r  s ta te  s tandards ,

in  the  groundwater  o r  quant i t ies  o f
sha ' l  

' l  
no t  exceeC ex  i  s i . inE Fe:era  I  ,

Accass to  !  s i te  shal l  be cont ro l led ano n, i r r r .  o f  ons i te  nnter ia l
cont rn lnated by rcs idur l  rad ioact ive nr ter ia ' l  rhr l l  br  pr :vcnteo
through rppropr la te  aonr in ls t ra t ive cont ro ls  anq phys ica l
b l r r fc rs- - rc t lve and prss lvc cont ro ls  as descr lbed by the u.s .
Envlronnrsntal prottci lon Agency i l9S3--p. Sg5). Thcsc control
fcatur : r  rhould bc das lgneo to  cnsure,  to  the rx t rn t  rc t tonrb lGr  l r r
r f frct lvt  l l fe of r t  l rrr t  ?5 years. Thr Faoerr l  gov:rnr, ,cnt rhr l l
hrvr  t l t lc  to  tho propcr ty  or  shr l l  hrvc r  long- t r rn ;  lc r r r  for
l rc lu t ly t  u t t .

l0
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E.? Intrr lm i ianroement

A si te r 'ay be relgased unoer inter l l l i  nnnagement when tnr r :s icua' l
r rd iocc t ivc  mater la l  cxceedr  gu lde ' l lne  v r lues  l f  th3  re r id r .a l
rad ioac t iva  mcter ia l  l s  ln  lnaccrss lb le  loc r t fons  ano u ,ou lo  bc
unrcasonably cost ly to . remove, provided that rdr, r{ni r t rat lvc
controls are establ lshed to cnsure that no ner, ,ber of  the publ lc

sha l  I  rece ive  a  rad ia t ion  dose exceed ing  the  bas ic  oose I  l r , ; i t .

The aon ln is t ra t l ve  cont ro ls ,  ! s  approved by  DOE,  shr l l  lnc ludc  bu t
no t  be  l in i teo  to  per iod ic  non i to r ing  !s  rppropr ie tc ,  apprcpr ia t r
sh ie ' lo ing ,  phys ic r l  bar r ie rs  to  p revent  access ,  and apprcpr i r tc
rad io log ica ' l  sa fe ty  measures  dur ing  ma in tenance ,  renoya t ion ,
den io ' l i t j on ,  o r  o ther  ac t i v i t i es  th .a t  m igh t  d is tu rb  the  r€s jc r ra ' l
rad ioac t i v i t y  o r  cause  i t  to  m ig ra te .

c .  The  owner  o f  the  s i te  o r  appropr i c te  Federa l ,  s ta te ,  e r ]oca l
au thc r i t i es  sha ' l ' l  be  respons ib ' l e  fo r  en fc rc ' i rg  the  acn  i r , : s - , re ' , i ve
cont ro ' l  s  .

E.  3 Long-Terr , r  l . lanager, ,ent

Uran iun ,  Tncr i i rn ,  and The i r  Decay j rocuc ts

a .  Cont ro l  ano s tab i ' l l za t lon  fea tures  sha l l  be  des igneo to  cnsurc r  to
thc  cx ten t  rcasonab ly  rch fevab le ,  rn  c f fcc i l v r  l f fe  o f  1 ,000 y r r rs

tno, ln any cair ,  at  lcrr t  200 ycrrs.

t .

b.

b.  Contro l  rno s tab l l lz r t lon fcr tur rs  rhr l ' l  be drs lgncd to  onrurr  thr t
nn-222 Gfi , lnl t fon to thc rtnpspherc frorrr thr tr t tc rhr l l  not l  (1)
r rc tGd !n  ennu l l  rvc ragc  r : l :as r  r r t r  o f  20  pCl  ln? / t ,  rns  (? )

lncrrrt l  tht tnnul l  rvrrrgr Rn-22? concantr l t lon rt  or lbovr rn1
locrt lon outr ldc thr boundrry of thc contrmlnrt lo tr l r  b) r ,rora thrn
0,5 gCl /L ,  F{ r lo  vr r l f lc r t lon of  mnnr t lon r r t r r  l r  not  r lqu l r rc .

t -A - l l
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Prlor to plrc lmrnt of  rny potcnt l r l ly  b ioorgrfcrblr  cantarulnt tcs
wr l t rs  fn  r  long- tc rm nanrgGnnnt  f rc l l l t y ,  luch  wr r tcs  lha l l  b r
p ropcr ly  cond l t loned to  cnsurc  tha t  ( l )  tnc  Arncra t lon  lnd  c rc lp€
of  b iogcn ic  Aascs  r r i l l  no t  c ruse  the  requ l ren tn t  ln  p r r rg r rph  b .  o f
th is  rec t ion  (8 .31  to  bc  exceed€dr  rnd  (? )  b lodcar rdo t , lon  r l th in

th :  fac i l l t y  w l l l  no t  resu l t  ln  p remr ture  s t ruc tu r l l  f r l l u rc  ln
v io l r t ion  o f  thc  requ l rcments  ln  par rg r rph  r .  o f  th l r  sec t lon  ( t .3 ) ,

Groundwater shal l  be protcctcd ln accordance w{th Appropr i r te
Dcpartmental  orders and Federal  and state standarosr fs sppl icrble
to FUSRAP rnd remotr SFt.rP sltes.

Access  to  a  s i te  shou. ' ld  be  cont ro l led  anc  r i suse c f  o r .s i te  r : ra ie r " ie ' !

con tar , jna ted  by  res idua l  rao iooc i , i ve  mater ia l  shou ' lC  be  pre ie r i ie :

th rcugh appropr ia te  a6min is t ra t ' l ve  cont ro ' l s  anc  phys ica l

bar r ie rs - -ac t i ve  and  pass ive  con t rc l s  as  descr ioec  by  the  U.S .
Env i ronnen te ' l  P ro tec t ion  AEency  (1963- -p .  595) .  These  c ln t rc ' i s

sncu , lC  be  des igned  to  be  e f fec t i ve  to  the  ex te r i  ! ' eesc ie : le  f : r  a :
' leas t  

200 years .  The Fec ie ra l  gcvernne n t  sha ' i l  nave t i t le  tc  tn r
proper ty .

0 ther  Raq ionuc ' l i des

f  .  LonE- te rn  hanagencnt  o f  o ther  rad ' ionucJ ioes  sha ' l ' l  be  in  accorca-ce

wi th  Chcp te rs  ? ,3 ,  and  5  o f  DOE Order  5820 .2 ,  as  cpp ] ' i cab l r .

F. SUPPLTMENTAL LINITS AI{D EXCEPTIONS

I f  rpec i r l  r l t r  rp rc l f fc  c l rcungt rncss lno icatc  thr t  thG gu icr l in rs  or
Author lzad L ln l t r  r r t lb l l rhrd for  r  g lvcn r l t :  r rc  not  rppropr l r t r  for  r

Por t lon of  thr t  r l t r  or  r  v lc ln l ty  propcr tJ ,  thrn thc f l r lo  o f f lc r  my

rrqurr t  thr t  ruppl rmrnt r l  l lml t t  or  rn  axctPt lon br  rpp i l ro .  ln  r l thr r
c l r r ,  thr  f l r ld  mur t  Jur t l fy  thr t  thc rubJrc t  gu ldr l ln l r  or  Author l l ro
Lfn{ t r  l r r  not  rppropr l r t r  tnd thr t  thr  r l t r rnat lv .  rc t lon r l l l  prov lcr

r6.qurta prot.ct lon gfvlng du. conrldtrrt lon to hi l l tn rno fr fr ty,

e.

d .

e.

le
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Invlromtnt Ind corts '  Thc f  i r ld of f  lcc rhal ' l  obta{n rpprov! l  for  rpccl f  lc
rupplonentr l  l ln l ts or cxcept ions f rom hradquartGrr ls sprcl f icd ln Scctfon
D o f  thc ra  gu ldc l l l ras  ano shr l l  p rov ide  to  heac iquar te rs  thosc  r ,a tc r i r l r
rcqu l rcd  fo r  the  ius t i f i ca t ion  rs  spgc i f ied  in  th is  sec t ion  and ln  th l
FUSRAP rnd SFI ' IP protocols and subsaquent guidance docun€nts.  Thc f le ls
o f f l ca  sh l l l  r l so  be  respons ib le  fs r  coord ina t ion  w l th  tha  s t r tc  o r  loca l
$Ovcrhl i rcnt  of  the l imi ts or except ions lnd rssociated rcstr ict ions rr
rppropr ie te .  ln  the  case o f  except lonsr  the  f ie lc  o f f i cc  sha l l  l l so  rc rk
ui th the st t te and/or local  governt 'cnts to insure that restr{c6ons or
condl t lons of  re leasc are adcquate and mechanisns are in plrcc for  thcir
cnforcgr;rcnt.

F I . I$el-eme1!!_!Lm i t s.

The supPlementa l  I  i l r , i t s  must  ach ieve  the  bas ic  ccse  
' l i n i t s  

se t  fo r . -h  in
th is  gu ide l ine  document  fo r  bo th  cu r ren t  and  po te r : t ' i a l  un res i r i c tec  uses  o f
the  s i te  and/or  v ic in i ty  p roper ty .  Supp lenrento l  l i r , i t s  r : ' i ay  be  app l ieo  tc  a
proper ty  0 r  por t ion  o f  a  p rcper ty  o r  s i te  i f ,  on . rne  i : s :s  o f  e  s i te
spec i f i c  ana l l s is ,  i t  i s  de ternr ined tha t  cer t ,a in  espec : ,s  o f  the  proper iJ  o r
por t ion  o f  the  s i te  were  no t  cons jdereo in  the  deve ' iopr . ren t  o f  the
Gstab ' l i sheo  Au thor i zed  L im i ts  and  assoc ia ted  gu ioe ' l i nes  fo r  the  s i te ,  enc  as
a  resu l t  o f  these  un ique  charac te r i s t i cs ,  the  es tab ' l i shed  l im i t s  o r
gu ioeJ  ines  e i the r  do  nc t  p rov ide  coequa te  p ro tec t ' i on  c r  a re  unr .ecessar i  l . y
res t r i c t i ve  ano  cos t ' l y .

Exccpt ions to  the Author izeo L i r , r l ts  oef  ineo fsr  ur , r rs t r ic tcc  use c f  the
r l t r  nry  br  rpp l icd to  r  por t ion of  r  s l te  or  a  v ic in i ty  propt r ty  whcn t t  is
at t rb l tsh.d that  thG Author l r rd  L lmi ts  cannot  bc rch lcvcc lno r rs t r ls t lons
on ut r  o f  thc r l t :  or  v{c ln i ty  proprr ty  r rG nccessrry  to  prov lcr  rdrqur t :
Prot tc t fon of  th :  publ lc  rnd cnv l rgnnrcnt .  Thr  f ic ls  c f f icc  nust  c l r r r ly
t t frnonttrutr thrt  thr trcrpi lon lr  nrcrt t l r l r  tnd thr r fstr lct lcnr wl l l
grovlde thr nrclrrrry drgrut of protrct{on and thrt thrJ Gorlply wlilr thr
r lqulrrmntt for control of rr t ldur ' l  rrdlorct lvG r, [ trr l r ' l  rr  t f t  forth fn
Prr t  I  o f  th f r  gu lor l ln l l .

l3
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Fl . r lu r t i f  l c r t ion  fo r  S l cn*nta l  L lmi t r

Supplementa l  l lu l ts  rnd Gxccpt ions must
0n I  c rse by  case brs ls  us ing s l te  spec i f ic
ordc to sr ininr lze the use of thc supplcnantal
Exrnples of  spec i f ic  s l tuat ions thr t  warrant
rtandards and excepi lons are:

0rt22'

lon

bc Jus t t f les  by  the  f i c ld  o f f i ce
data,  Every cf for t  should be

I ir.ri ts and excGpt I ont .
the  use  o f  supp lcmnta l

t .

b .

l lhere renedlal act ions would
lnjury to workers or mn0crs
reassnable mersures to  avoid

pose r clear rnd prcs;nt r lgk of
of  the generr l  publ ic ,  not r i ths t rnd lng
or  reduce r isk .

c .

l Jhere  rened la l  ac t ions- -even a f te r  a l l  reasonab le  mi t iga t ive
neesures  have been taken- -wou lo  p roduce env i ronnenta l  harn ,  tha t  i s
c lear?y  excess ive  conpared to  the  hea l th  benef i t s  to  persons  l i v ing
0n or  near  a f fec ted  s i tes t  now or  in  the  fu tu re .  A  c lear  excess  o f
env i ronmenta  I  harn ,  i s  harn  tha t  i s  long- te r l . r ,  r , - ran i fes t ,  anc  grcss  l1
c isp ropor t iona te  to  hea ' l th  bene f i t s  the t  cen  reascnab ly  be
an t i c ipa ted .

Hhere  i t  i s  c ' lear  tha t  the  scenar ios  o r  rssunpt ions  useo to
es tab ' l i sh  the  Author ized  L in i ts  do  no t  under  p laus ib le  cur ren t  o r
fu tu re  cond i r ions ,  rPp]y  to  the  proper ty  o r  por t ron  o t  tne  s i te
ioent i f ied  and rhere  more  appropr ia te  scenar ios  o r  tssunrp t icns
ind ica te  th r t  o ther  l im l ts  r re  app l i cab l !  o r  n rcassary  fo r
protect ion of  thc publ ic rnd the environnrcr i t .

l lhere th€ cost of  rer ,edia ' l  rct ions for  con., ln: inateo soi l  is
unrc rsonab ly  h lgh  rc la t l ve  to  long- tc rm benc f l t s  rnc ,  wher r  th€
rc r ldur l  r rd ioac t lvc  nu tc r l r ] s  do  no t  posr  r  c le r r  p rGsrn t  o r
futura r fsk r f tcr  t rk lng nrcassary control  aprtur ls.  Thc
l l t r l l hood th r t  bu l lo lngr  r i l l  bc  l r rc t ro  o r  th r t  p rop lc  x l l l  rp rnc
long pcr lodr of  i lmc r t  ruch r  r f t r  rhould br conr ldcrro fn
rv r lu r t fng  th l r  r l r k .  Rs ,eo l l l  r c t lon r  w l l l  g rn rml l . v  no t  be
n.crrsrry rhrrr  only mfnor qurni l t f . r  of  r t r ldur l  r td lorct lvc

d .
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0rtal,
nrtr l r l r  l rc lnvolvrd or rdrcrc rcsldur l  r ro lorc i lvo arr t r r l r l r
occur  ln  an  ln rcccse ib l r  loc r t ion  r t  whfch  s l te - rpec i f l c  f rc to r r
l im l t  the i r  h r ra rd  lnd  f ronr  wh ich  they  r rc  cos t ly  o r  d i f f f cu l t  to
rcnove. ExanrplGs rre residual  radloacf ivc r ,nter la l r  under
hard-sur face  pub l ic  roac is  and s idcwr lks ,  r round pub l lc  l cycr  l incs ,
or ln fcnce'post foundat ions.  A s l tc-spccl f ic  anr lysls srust  be
prov ldcd  to  cs t rb l i sh  tha t  l t  wou ld  no t  cause an  Ind lv iour l  to
rccc lve  r  rad ia t ion  dose ln  rxcess  o f  thc  bas ic  dose l ta l ts  s ta t€o
ln sect ion B, and r  str temant speci fy ing thc residual  radioact ivc
natcr l r l  nust  be lncluded in the rppropr l r tc str te rnd locr l
r tcords.

Hhere  there  is  no  feas ib le  rened ia l  ac t ion .

I
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Lfn f t  o r  Gu ide l lnc Source

I
I
I
I
I
I
I
I
I
I
I
I
l
I
;

I
l
I

Ear lc  Dosr  L lml ts

Dorlmetry Hodel and Dose Limits Internrt ionrl  Corm{ssion on
Radio log ica l  Protect ion (1911,  1976)

{0 cFR 192

40 cFR 192

40 cFR l9Z

Adapted f rom U.S.  l iuc lear  Reguia. ,cr l
Connr iss ion ( lgbZ)  -

Rcsldur l  Concentrr t lons of  Radlum
rnd Thor ium in Soi  I  t r later i r l

Airborne Radon Decay products

Externa l  Gannra  Rad ia t ion

Sur face  Contan ina t ion

Cont ro l  o f  Rad ioac t ive  l {as tes  and Res idues

In te r  in :  S torage

Lon g-Ternr I ' ia na genen t

DOE 0rder  5460.  lA  rnc
gu i  oance

DOE Order  5160. ' lA  and
gu idance ;  40  CFR lgZ ;

suDsequer l

s  ubsequen t
DOE oroer  Se?L.2
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PBETACE

?or tbo convontoncc of  thc rerder,  Exhtbl t  r I  1r  prgineted
eoat lauour ry .  Eeeh page nunbor  beg lne  wt th  the  dcr lgnator  ' r r - ,  to
i l l r t lngu l rh  tho  nunbsr lng  .y r tens  used fo r  Exhtb l t  r r  f ron  thc
lnd tv l i lua l  nuaber tng  ln  the  doeun€nts  coupr le tng  Erh lb t t  I I .  Thc
uhlbl t  r r  PaEa numbcrs on shlch the lndlv ldual  doeunentc bcgln arc
g lv rn  oD Pages 11  and r r -111 o f  th le  docket .  TheB€ Dege nunberg  are
e l ro  l l r ted  on  the  t l t l e  page  ln t roduc lng  each  rubBar t  o f  Exh ib l t  r r .
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TTELE OF COilTET|TS

Erhtbl t  I I  Doeunrntg $uppor t lng  th r  eer t t f l ca t lon  o f  thc
Brnrdlal
V lc ln l ty
ln  198r

Aet ton  a t  thc  Co lon le  In tc r ln  g to r rgo  g l t r
Propert ler  ln Colonte end t tbrny,  I f i r  york,

and 1985

( I )  -  Decon tan lna t l on  o r  S tab l l l za t l on
(2 )  -  Dec lgna t l on  o r  Au tho r l za t t on

Docuncntat  lon

Cr l t c r le  I I -1

( 3 )

( { )

(s)
( 6 )

( 7 )

I  I - 9

I I - 15

I I - 20

t t -2 t

t r -21

I I - 25

I I - 30

I I - 3 I

t l - 32

I I - I I

(e)
( r0)
(rr)

RadIo log l ca I  Charac te r l za t l on  Repor te
NEPA Doeunente

Acceea  Agreenen ta

Pos t -Rened la I  Ac t l on  Repo r te
In te r l n  Ve r l f l ea t l on  Le t t c rB  t o  p ropsE ty
Onner6  and  Ver l f l ca t l on  S ta tenen ts  i nd
Repor  t  e

S ta te ,  Coun ty r  8Dd  Loca l  Connen t6  on
Rened la l  Ac t l on

Rea t  r  l c t  l one

Fede ra l  Req le te r  No t l ce
App roved  Ce r t l f  l ca t t on  S ta tenen tB

rr-ut



t r f lb t t  I I  ( f )  -  Drcontan lna t lon  or  $ tab t l l ra t lon  Cr l tc r la

Thr fo l lowlng docun.nt f  eontaln the gutdel lnee that dctcrntnc thc
naad tor i rnrdlal  .ct lon.  Thc eubJcct proErert les havc bran
dreontenlnrtrd to conply wl th theec aul i te l lneg. The f l r r t  docunrnt
l l r t ro  l t  lnc ludcd ae  Appendt r  A  o f  Exh lb l t  r ,  rhe  ner r  th re6
doeulontE ar.  tncluded here by reference, iDd the rcnalntng
docurrntr  are lncluded on tho fol lowing pages.

Paqe
U.S .  D rpe r tnen t  o f  Energy .  ,U .S .  Depar tDen t  o f  Energy
Gu lde l l nee  f o r  Ree ldua l  Rad ioac t l v l t y  a t  Fo rne r l y  u t l l r zed
s l tea  Renad ta l  Ac t l on  p rog ran  and  Reno te  su rp luc  Fae l l l t l es
I t l anageuen t  P rog ran  S l teg , i  Rev .  2 ,  Ha rch  l . 9gZ .

u-s.  Depar tnent  o f  Energy.  Deskn cr l teEia for  Forner lv
ut l l t red s t tee Beuedlat  Aet ton proqran (FUSRApT and surprue

,  I aSOI -OO-DC-OI ,  Rev .  z ,
Oak  R ldge ,  TN,  t {a rch  1996 .

Bech te r  Na t i ona l ,  rnc .  Haza rd  AeEeesnen t  f o r  Rad logc t l ve
con tan lna t l on  on  the  Roo f  o f  t he  copnerc , l a l  Bu l l d lnq  a t  r10 {
cen t ra l  l venue  ln  co ron te .  New yo rk ,  oa t (  R idge ,  TN,  l t ay  1999 .

Bechte r  Na t lona l ,  rnc .  Hazard  Aesesener t  fo r  Rad ioac t l ve
co&tan lna t lon  on  the  Roof  o f  the  conrnerq ta l  Bu i ld lnq  a t  50
Yardboro  Avsnue  tn  Co lon le ,  New yo r t c , Oal t  R : .dge,  TN,  l , iay  1989.

Let te r ,  E .L .  Ko I Io r ,  D l rec to r  Techn lea l  Serv tcee  D lv ls lon ,
oek  R l t lge  opera t lone o f f  t ce ,  Depar rnent  o f  Bnergy ,  to  R.L .
Rudo lph ,  Beehte l  Nat lona l ,  rnc .  ,ALARA Detc rn lna t lon  fo r
Co lon l r  V lc ln i t f  P roper t loc , "  t l a rch  26 ,  tgg t .  I I - l

I I - 1



l r l l b l t  I I  ( f  )  -  Dreontu lne t lon  or  B teb t l l s r t lon  Cr l t r r le
( eont laurd )

l lcloranduu, E.G.. DoLaney, l{anaEer, IUSRAP/gurplur
Fae l l l t l cg  Group,  Dtv lg ton  o f  Renodta l  Aet ton  proJ tc t r .
of f tec of  Ternlnal  f laate Dtrpoael  and Renci l ta l  Act ton,
Off lcc of  Nuclear Energy' ,  Dcpartnent of  EnorEy
l rcadquar t6 rs .  to  E .L .  Kor rc r ,  D l req tor ,  Techn ler l  sorv lecr
D lv lc lon ,  Oa l r  R idge op€ra t long Of f tce ,  Depar tuont  o f
Encrgy .  rCo lon le  V le ln l ty  p roper ty  Decontan lna t lon ;
Gu ldance  fo r  F l re t  Group  o f  p roper t lGE, '  Apr l l  30 .  r9g{ .

Le t ta r ,  E .c .  De laney ,  l ianager ,  FUSRAP/Surp lue  prc l l l t l ca
c roup ,  D lv te lon  o f  Rerued ta t  Ac t lon  p roJec t r ,  o f f t cc  o f
Tern lna l  Has t€  D lgpose l  and Renedra l  Aet lon ,  o f f lee  o f
l tue lear  Energy ,  Depar tnent  o f  Energy  Hcadqu. r te r r ,  to  R.
Gutnond ,  D i ree to r .  Cr l te r la  and  S tandarde  D lv lg ton ,
Env l ronnen ta l  p ro toc t lon  &Sency ,  Apr t l  30 ,  l 9g l .

Lo t te r ,  E .L .  Ke l le r ,  D l ree to r ,  Techn lca l  se rv lces  D lv le lon ,
oak  R ldge  opera t lons  o f f l ce ,  Depar tBen t  o f  Energy .  to  R .L .
Budorph ,  Benh te l  Na t tona l ,  rnc .  ' su t face  con tan lne t lon
Lrve lg ;  Co lon le  V ic ln t t y  p roper ty  Rened la t  Ac t lon , '
ScgtcnbeE LZ,  I9B{ .

Rlrsr

I  I - I

t r -5

I I - 7

Lot ta r '  E .L .  Ke l l c r ,  D l rec to r ,  Tachn lca l  se rv lcec  D lv l c lon ,
ork  B logc  oD. re t lonr  o f f lee  Dopr r tnent  o f  Energy ,  to
Dt.  l f .  Condon, Now York gtatc Taak Force on Forner BL
F l rn t ,  f ,au  Tork  DoBar tnent  o f  Hea l th .  "subrur face  so l l
S r rg l lng  to r  Co lon lc  V lc ln l t y  p ropcr t l ca , '

EoDt . tb .c  27 ,  198{ . I  I - 8

I  t -1



Derrtmrnt of Enrgy
hi l5lr Opmdorr

P. O. lor E
* ftdgr, Trrun 17331

IAR 2 6 1984

Bachtel t{atlonal , Inc.
ATTII: R. L. Rudolph
F0 Box 350
(hk Ridge, Tl{ 37831

Gentlemn:

ATARA DETERMINATION FOR COLONIE VICINITY PROPERTIES

Information contained in Bechtel's letter of l{arch 23, 1984 on the above
subJect was insufficient to make a determlnatlon of the extent of
clean-up under the ALARA policy specfffed by DRAP in thelr menp dated
February 24, 1984. In order to deterrnlne whether the ALARA criterla
apply, total costs per property wll l be required. The total cost
f lgures-need' to be provlded as qufckly as possible so that the cr l ter la
issues that rrmaln between the Department and the State of llew York can
be resolved.

The Informat'lon presented ln the March 23 letter also creates some
uncertalnty concernlng the manner ln whlch the crlterla comparison was
carrled out. The soll criterla proposed by l{evl York are as follows:

General :
SfiietTt (u-238) for 5cm depth over an area of 3m x 3m (emz1.

Hot Spot:
Td0FCTE (u-238) for 5cm dapth over an anea of 0.5m x 0,5m (0.2#1.

D0[ 'r  sl tc-speclf lc cr l ter la rccormndatlon wai as fol lows:

Gmcrrl :
TnFCVg u-238 for 5cm depth ovcr an area of l0#.

lfot SDot:
Tllffi7; u-238 for Scm dcpth over !n arsr of lt#.

Slncrnly,

e,4,, /'l'U'-
E. L.  k l l r r r  0f  nctor
Trchnlcrl Srrvlcm Dlvf rlon

I I - I
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A. tter^.-+ / lert
rtmrnt

ffimotandum
t 8gs4

aAn: APR S0 n84
nw!0
l?Ills: H-?5

ilu5grr Colonte Utclnlty Property Decontamlnatlon; Guldrnce for Flr3t Group of
Progcrtlcs

ro:  E.  L.  Kcl ler '  Director
Tcchnlcr l  Servlces Dlv ls lon
(}rk Rtdge 0peratlons 0fflce

As you knon, rn have been trYing t
act lons r t  Colonl€.  I  bel leve we
Rlch 6ulmond, EPA. I rrnt to Prov
on var lus ProPert les ln th ls f l rs
ATARA but not to an unreasonable I
to the Bt{I cleanuP drawings 39-DD(

'  surveYs rs fo l lows:

Zll1g vardboro--no need to clean up except for tro smrll spots (rbwt
3e Pc i /e )

52 yardboro--no neei tb-i lean up rreas rlong rest sectfon of proPcrty
( lots 54 rnd 56)

69 yrrdbopo--no need to lf i i i  up areas along street rdrere soll contanlnrtlm
ls belor 35 PCI/g.

74 Yardboro--OK ts ProPoied by 8t{I.
7g yrrdboro--Clean up tm-inai t - i t rot .  spots (410 pCl/9 and 4l  pCt/9).

80 Yrrdboro--OK !3 Proposed by Bl{I.
l?1, 128, 130 Yar{boro--lb nccd to clcln uP'
il irtnci--0K as propored by BtlI; clcan uP rylll rrca on

iif i-Ccntrai--reei tb clcan-up the flrst 20-30 feet along

Srestlontblc; Plcrla revlcr'
ll{4A Ccntml--0X rs propored by Bl{I.

tlorth sfdc of lPuse.
stFGGt 13

I bGll:vc thc tctlonr wtllnsd rbove wlll fully met thc prlnclPlc of ALARA'

i.oJfOi mplr protii ifon for ttr publlc health,.rnd rrc cmrl3tant rlth tln
df 4ctfon of Congriii to conduct l-Cecontrtlnrilon rrrclrch rnd drvcloppnt
proJrct,

/il'""l frr Jr'.?
Edrrr{ 0. DrLrnrY' lbntgrr-
FUSRAP/Surpl ur Frel | | t|lt e?guP.
Olitrtbn o? nnrotrl AcSlon ProJrctl

frtrehrnt

I I - l ?1 3?9
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APR 3 0 p84
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k. Rlehard Gufnond
Dlrrctor, Crltcrlr rnd Strndnrds Dlvlslon
Envlrorncntrl Protcctlon Agency
fOl I StrGGt. S.I.
XrrhlngBon, D,C. 20tt60

Otlr tr. Gulnsnd:

Thanl you and your rtaff for taklng the tlme to nreet rlth us to r"cvler thc
i ldlologlcr l  turyey rcsultr ,  the health r lsk rnalyses, the cost cstfn tei ,
rnd thc tcntrtfvc rork plrn for tlre clcanup of vlclnfty propcrtlcs at
Colonle, tcu York.

A rcvlscd copy af the the health rlsk rnalysfs fs cnclolcd. Thfr rcvlslon
eorrCct3 the error ln rvrrrglng soll concentratlons rhlch you notcd durlng
our rcetlng rnd mkes rmc chrnges to thc rource to dosc tranrfcr frctorr to
ertc thcn mra rpproprlrtc for the condltlons rt thcsc propertlcr. lln
rclultr fn Trblc 5 of thc cnclosurc rhor thrt the rnnual rlora rrtc rt 7 of
thc l? propGrtlGs nlght cxcced l0 nrcm pcr terr, but not 100 rrrn pGr ycrr lf
no cllrnup ls donc. Thc DOE 0rdrr 5480.1A rnd guldancr frm thc Astlrtrnt
Sccrctrry for Pollcy, Srfcty, rnd Envlronnent 13 thrt thc prfnclpl; of nrducfag
contmlnrtlon to lcvrls As Lor As Rgrronrbly Achlevlbla (ALlR ) 3hould !c u:cd
to l$ucc Gxposurcl to thc.range of 100 to l0 nran/yorr, comctpondlng to rn
mnurl rlsk of l0-'to l0" pcr JrGrr rcrpcctlvcly.

Cmrlrtmt rtth thc itrmg rppllcrtton of tlp ALAR prlnclplc, n plrn
to do lmr clmnupr for thc 6 propcrtlu (5?, 68, 7f , 80 frr{boro; ll{f,
tlfttA Gcntml Avcnuc), rnd rfll do nlnor rpot clcrnup on 2ll$ nf,
lE lrdboro rnd 33 Prlnar.

138 pcr grm of rofl rv*rgrd omr
t t0 mtorr. f4t hot rpot rrcrdltE
lf roofr and oth.r luiftcr3. f f ndrd.
lry Sulds 1.86. l5nnr. thr mof
ndod rnd thrt $r ni foil strt
l) Trbh 5 rn nol ucrr&d. Ftr
rtrd Frbrurry g, l9tl (rmlmun tl
utlsr crf trlr In thr Etrtr Gqh tC.
il31 lr for mourbh clntnlrlrtlsr.
rrrrrind ovfr lrt qf rrffacrl
pfr irrr tmn rrpcill to iltirr
nlmum !.

I I - !
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lr lr rt.hd le thr-rfrr?t_nrt glrn rr-e-ln tor_rr rlll_url I rprclrt rlphr
!!!il!i!-trdrrl$n for roll $itrr ritA rr rritrti iiti rlrr-i rrnrrrjrhrctrbh .cttu{V ot I *t/1.

lh-lrllq th$.!!_r!q rnc th-erttrrtr^rr_F.racr ro rn rlll prortrtr r
I{!r equrtS-elmnlp to fril,rct eoiic nrtli-ina ri-ri-ici 

-ii 
irriomlirmifrvrbh. ?lmrr pFovlt lqr cinqfi? ts trhr ftni riri-ia irt.--rr-eiinto rct rlth thr strtr of ti tort affrcirri on W i ti-ciriiirii[rr rgFi;

srncnrlyl

FltStAPAsfPl!3 Frcf lltl6 erup

BIII l1h.l,:i*'ill$' * P ro$c*
t [nclolurre



Drpnnrm C Cmr!il
*QCInr

r .oht
OrQr.Imtntl

Sqt*rr ll, llEl

h. l. L. lraolDf,
hcftrl lrtletrlr IEc.
l. O. lol tto
OrL llatrr lr tttll

Dmr llr. ludolpt:

IBIACS OOmAl|Ilrflil Ef,tL8i UflIB yrGlrrtT ?roF3rll rnGDIrt Asuoil

frtr rtlt eonflrr ltDrl r.c.ot ptdrncr rrjrr{try th. po3rnttrl nmd to
amYr contrlnrtloo crmt.lnd oo or lu rdte otb.r thla mll. .t fh. Colonlr
?rI.. ltlr taqutqt blr_rp..lttcrll7 Drea rrdr rrlrtlr :o lpbrlr, rlador
f.{;cf rod rnrfrclr of frt1 tm..r

Itr rurfrcrr coatrlnrGloa $ld.r rprclthd ln Brr lrtrrt drrtt crlterle for
lUflAPr b.md on f,G fq Orfde l.!4, rhcrrld br umd for ther .lGu.rtoa .

Stucrnly,

J. t. rdttl*
l. L, bllm, Dlrrctor
trchlcel Setrlerr Dtvltloo

aowro w

$P rssr

Cl-t!tll,rnadtr

ccs J. hrc, lf,I
l. GrotrrllD III
l. lobtrtlon, lfl

FTtrRAP Pocc

I I -?
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ftmm of Cnrrfil
*$rQmn

t .O l r :
OaHrl;5t l t l l

Septdcr et. l90l

Dt. I. hnloo
lrl lcrt ltttr lr* lercr

ec lllrrr B ?lrat
lrr lcrt hprr*ar of trdrb
lbtnr lnlUflj
llLnt, lrr lott fntt

hrr Dr. Qaioor

$Bml,r0l IIL |||o&Irc FOr OOrflIl YICIrftt lr0Dtrttrs

fa r-.afrl rctlc ntt, bm pqnlled .B Gh. Oolo'Elr rtetnlty prop.rcl.r,
tl.td rr.os'mtr rad rnDrcrfro roll drtr (mtl Lnrch Bb. Gop !1r.
c.ltlrtm) trrr ldtcrtd r raG nlforr alrcrlloGlm of Ermlrr la
rnhnrfmt rcll rt rcr lecrttom Shro nr erljlndlt.rD.ct.d. lor ruch
loortle , tL tt fGf/f crlGcloa rlll t .ppfa.a to mDlurtrcr volrmr
.ar.d otrr t lt cr lott. o lr cr mnri-ffi to Ghnr
cr Fr. lrconltlr flrr cmthtrr htnn. ltlr rpprorch rlU rct rlfrct thr
{rxd qo procrdrrm for rurfrcr rotl, rhtch rtll ocltlur to br rqld to
r drpCh et 5 crntlnCarr.

ml b.. rlrc lcn rffmd of nrrrl rlturttonr larclr{nj rrrurrbb tlnd
rsrfrce sCrllrtlca en oj&rlt perrd lr..f , rdodc bdjrr rod lll hdgr
rFml of rc lrtjrr trlcf r lor rech locetloor, Chf rarfrcr eooEnlnrtloo
crlS*lr Ch.t br. lle rgred Bo lE rerltcr dlrcnrrlon oo ffr.d
cooCrrln tt6 eE roetr rtll t .pplt.d.

llorrc ootrcc Jdr Alrroder of ry rtrtf ff yon hrrr qwrtlon. oa th.r.
rtcar.r rru c"odr 6lt. tt6{atl.

Slrclrely.

6. /. /atlt^-
l. L. Irllrr, Dlrector

Gl-tltAlrrroder ?rchntcrl Servlcr Dl,vhlon

cct l. farClcrlllr lll Dtpt. of lrr
t. fdmll, AlbrE CD Lrltb Drpt,
J. llrtoryrl,. ll Drpt. ef f,mltb
I. llrrl, ll Drpt. of f,relth
?. llrg;r, lf bDc. cl tnl. Oon .
l. hr1m. llmr &brctrdt

I I -E

ircdrrd r,

stPS?rf
R ttrp rm

f tL-., ?*r
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rrftblt rr (r) - Drrlgnetlon or ruthsrlretron Docu!.Dtrt lon

Thr to l loulng dosuarntr  dtr lgnatrd or euthor l rcd th.  rcn.dtel  rct lon
r t  th r  35  rubJre t  p ropcr t l r r .  t  copr  o l  cach fo l lo r r .

Beoa

L. t ta t '  F .E .  co f tnan,  D l rcc to r .  o f f l cs  o f  Tr rn lna l  l fec tc
D l rgoee l  and Rered la l  Ac t lon ,  o f f lee  o f  Nuc lcar  Encrgy ,
Departncnt of  Energy Headquarters,  to J.  LaGrone, lhRrgcr,
Oak B ldgo Opera t lone Of f lee ,  Depar tnent  o f  Energy .
rAuthor t ra t lon  to  conduct  Rened lar  Ac t lon  a t  v lc ln l ty
Propcr t les  ln  co ron le ,  Neu  york , "  sep tenber  zg ,  r9g r . I I - 10

Let t€ r ,  J -E-  Baubr l t z ,  Ac t lng  D l rec to r ,  D lv le lon  o f
Rened lar  Ac t lon  proJec te ,  o f  f  l ce  o f  Tern lna l  t faBte  D lspoen l .
and  Ronedta l  Ac t lon ,  O f f l ca  o f  Nuc lear  Bnergy ,  to
D le t r lbu t lon .  iAu thor l za t ion  to  conduc t  Rened la l  Ac t lon , '
June  24 ,  I9BS.  r l_ l t

] l cnorandun,  E .G.  De laney ,  FusRAp/surprus  Fac l l l t l ce  c roup,
D lv lg lon  o f  Rened la r  Ac t lon  p roJee tB ,  to  E .L .  Ke l le r ,
D l rcc to r ,  Techn lca l  se rv lcee  D lv le lon ,  oah  B ldge  opera t lons
Of f l ce . 'Co lon le  V lc ln l t y  p ropor t l z  Decon tan lna t lon ;
Gu ldance  fo r  F i rs t  Group  o f  p roper t les , "  Apr t r  30 ,  l 9g { .  r r - r l

I  t - t



$Anr Gonrrunant
t;llcq.nd

t
t
t
t
I
t
I

mamorandum
8EP ? I f984

ilE-?{

luthorlntfon to conduct Remdial Action at vlcfnity propcrtles lnColonic, l lcr York

{o9 !1cronc, ltanagcr
Ork Rldge 0perailons 0fflce

al survey report by 0Rt{L (rttaclnent
n the attachment to the ncmorrndun to
ed April 30, 1984 (attrchment Z), the
eing ruthorized for rcoedlal rction.

n changed to rcflect the corrcct
B ras also corrccted to lndlcate
ld potnt 0+16, Z4R. The contractors
leterolnatlon of area and depth of

Jhe vlcinity propcrties belng authorized for renedlal rcilon Include:

t{Y
ry, NY

r ,  NY
l{Y
lonie,  l {Y
, l{Y
, l{Y
'HY
, l{Y
, l{Y
, llY
, l{Y

If thcrc arc rny qucstions, ptease cail lr lr. Arthur Ihltnrn onFTS 233-543e.

of

I
;

t

0ff lcc_ef, Tcrnfnrl  l rr t t  Dlrposrl
rnd Rmcdfr l  Actfon

0ffler of iuclmr Enrgy

f I -10

t lttrclrrntr
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HJLTIPIE LTTTTNS . SIE ATTAOIED TTTTERS

llr. Illl lrn tbcl
Gray llrrk Dtvclopcnt CorD.
t Slnchtrrc lorrl
Albrry. Ier lort fAe0i
hrtr f,r. Clrl:

Ittqgt !$ rpott of thr rrrilologtol rurvqy of lour proprrqy hrs notb.ql tlgllrcd. thc-drtr tuggesti ltut tncr: irr rinor lriiirit nrtantrrdforctfvr mtcrtrl In rhc-ioft rna/or oitnr-rat;;i;i in-iirr-irlpGrry.Thc herlth rlrlr rtuq to thlr elnor riamt ot contrnlnrtion'i"G;i;ir.i:-
lfitcn thc rGport lr flnrllrcd, lt rlll br tonirOcO to-yo,r,

t for Flrcrl fccr lgSfr cmGtrd by
Encrry to undcrtrh r dacontrmlna-tlon
lvlng thc forncr lrrtlmrl lmd rftc rt

ropcrtlcr In thr vlclnlgr thrt b.crm
o? rhc rorur rruonrr L*d rrtc *i:l'.:li:rl%li$:[ll3t.ll.$r'[lllll
lrn r.hc rltc thrt_!r In rrccrl of thc irciorogriai-dita;tr iili[ira[Gd'--for the -proJcct rtll_bc consldcnrd foi imctil rcilm. 

-riirr-youi
pcrnlrrlonr rc rnr glrnnlng.to pcrfon nnrdltl rctton on i6ur-prop*tybccrusc_;rour 2rgpcrty crcrids tire proJ..t crtirrii. 

-ic, 
riii'bi-iirult"c

Dy Fr- f. L. I:llrr of thc lhprrtncnt'r (hl Rldgc Ogcrrtfms 0fflcc or hlr
n pnCrcnt tluc prfor to rnt rheatrl rctlon Inf[htid on yorlr prqerU.

lhqu! t$u^hrvr rny_quettfofli, glcm: contrct llr. E. L. trcller. Dlnactor.
lcchntcrl Scrvtcer- Divtrlm. Orl ntogc 0pcratloni oitiic,-u:a:'dprrtnenr
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rn{ tmrdlrl lctlsl
0fflcr of ftuelmr Enrrgy

ultri .
t .
J.

Dcc r/o rttm}nrnt:
?ml. Af,t
rrllrr. 0l
lllrrndrn, 0R

E-ll:3Turl :hryi3t3.2801:06-ll-81 (rP r8f-tl0)
lrtyprd : f€-tf :ETu rl I Gw : tt3-2S02 I O6- t 3-ef ( yp i
trtypal : ilt -21 I CTU rl s Gyy : l5 t -2t02 : 06 - lt-t4 ( HP )
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ml}ft II (tl - loc..l lgrtrlrntr

lcettr r$rmranta u.r. obtrlnrd lron raeb groprrty erl.r brcorr
rmdlr l  rct lon rcttvtt l . .  brgrn. Thl l l r t  sf  DroD.rt t tr  for rhtch
lG€ara lgra.rantr rrltt tr Drovldrd htrl. Thr rcc.r. lgr..r.!tr err
lneludrd ln tbc ioclrt  by rrfrrrnc..

Frop.rtl i . D.c,gntlff i  la IgSl

;

t
t
I
t
t
t
t
;

t

Froner ! l cg  Dccoqtan lna tcd  ln  1985

11OO Central  Avenue
11Ol Central  Avenue
I1I8 Central  Avenue
1129 CcntEr l  Avenue
1l{6 Ccntral  Avcnue
l l l7 Cantral  Avenue
l l lS Ccntral  Avenuc
1f50 Crntral  Avcnue
l lSA C.ntEr l  Avenuc
tI6O CeDtreI  Avrnuc
1161 Ccntral  Avenuc
lL5Ol1162 Cent ra l

lvcnuc

II l l  CrBtrr I  tvenuo
l"ttt Crntrrl Avcnuo
Ill lA Ccntral Avcnus
1159 Ccntral  AvGnug
33 Palesr AYenuc

27129 Yrr lboro lvcnue
52 Yardboro Avrnuo
6E Yardboro Avrnue
?l Yerdboro Avenue
78 Yardboro Avenue
8O Tardboro Avenue

1166 Ccnt ra l  Avenue
1167 Cent raL  Avcnuc
1168 Cent ra l  Avenue
LI70 Ccntral  Avcnuc
1185 Central  Avcnue
1I95  Cont ra l  Avenue
10 Gardcn Lane
7 Ptlncr lvcnue
5 Yardboro Avcnue
2l  Tardboro Avcnuc
25/21 Yardboro Avenuc
50 Yardboro Avenuc

t  l - f l
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H**lt tI (f l - lo.t-lrr*llel tstloa lrgortt

$k Eeltqtnf E.Ilertr ioauannt th. rrlrdlrl eetlon rctlvltl.r
TrrlelnC rt mch of thr rublrct proD.rtlm rnd dmertbr th.lr

*oat-ram{lel rct lon redlologleal . t . tur. . .  fhrt t  gort-rmrdlr l
rcclon r.Dortt rr. lncludrd ln tblr doehrt by rrfrr.ocr.

Ercht. l  t r r t lonr l ,  Ine.  Port-Ernc,dlal  4ct lon Brooqt-  fgr  tht

celatr lo rntrrh Etotaq. 8l to v lc ln l ty PEop.r t l . .  -  1t6t ,
DOG/OB/2AT22-7?, Ork Bldge, Tt, lterch 1986,

Brehtcl Batlohal, rnc. Post*Rcncdlal lctton_F.cnortlor_t-hc
gg lg&k '  In tcq lE  StoEaqc S l re  V le ln l rv  p ropor r lcs  -  1905,
DOG/OBI20722-92,  Oah Rl t lge,  TN,  Hareh 1988.

t  l - t l



t t  (?l  rat* lr  Trr l l lset loa Lrttrsr to prolnrtr  om.rr rnd
Trr l t lcet lon Stl trmntr end lr lortr

Blrgl

Lat to r '  Jen l l  D .  Br rgcr ,  p rogran tanagcr ,  Bedto log lce l ,  g l , t r
l r rc r rn rn t  p togr rn ,  io  E .G.  DcLancy ,  D! . roc to r .  D lv l r ton  o f
Fac t l t t y  and St te  Deconn lea lon lng  proJre t r ,  o f f l ce  o f
Duelrar En€rgr.  r rndcpendont vcrLf tcet lon -  lggt  Bcacdlal
Ac t lon  o f  co lon lc  v le ln l t y  p rogcr t le r :  co lon l r .  I f c r  yo rk , '

Fcbruary  26 ,  19E5.  I I - t6

Lot tc r ,  Janea D.  Berger ,  Progr ln  l lanager ,  Rad lo log lcer  s l tc
Arscsrqcnt  ProEran,  to  E .G.  DeLaney,  D l rcc to r ,  D lv t r lon  o f
Fac t l t t y  end  S l te  Dcconmlse lon tng  p roJcc ts ,  O f f l ce  o f
I fuc loar  Enorgr .  i rndcpcndent  ver l f l ca t lon  -  rggs  Rcacd le l
l c t lon  o f  Co lon le  V lc ln l t y  Propcr t loo :  Co1on lc ,  Neu  york , .

fovenbcr  2L ,  1986.  I I -ZS

81te ,  Co lon lo ,  i l l r r  york , Oals  R ldge ,  TN,  Ap r l l  1 t86 .

or l  B l i lgr  l r toc l r ted un lvcr r l t ter .  vor l l lcet lon ot  t t l5
letrdlel  lct loa vlclnl tv prooerttrr  colonlr rntrr l l  storeqr
t l t r ,  Colonk. t tr  York, Orh Rtdgc, TN, f ,ovrnbrr 1gi6.

ort i ldgr lrrocletrd unlvrrtltlrr. Ildllcli lon ol f,nrdlel
lst lonl et 1101 Crntrel lvrnur and t0 Terdboro Ayrnur. Colonlr.
l l r  Tor l .  Orh l ldgr ,  Tf , ,  Junr  l9 tg.

I
I
t
t
I
I
t
I
I
i
I
t

l t l r  rrblbl t  coatelnr tbc doeunrntr rclatcd to thr ruccrrrtul
0teoatartnetloa of tha rubl.et Droportli.. Tbr f lrrt tro documutt
lGl lncluicd on tbt lol lovlng lrag.. t  th. rorrelnlng docurrnt.  atr
laclude0 by retrrtncl.

oak Rtdge Asroc ta tcd  un lvers t t leg .  ver t f tea t lon  o f  r90 l
Ecncdt,a, l  Aet lon v lc ln l tv Propert lce colonl ,c rntertn storaac

I l - l i



St Rrft;
firms$od Fed Oftac Fs( t t 7
lrfrutwrsros ft RdgG. Torrrc 37831-0fi2

MangOnnq EOrCg:,o'
fu$eatCr' 8-'e " ferrl'aa
D:v.S,C.
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I
t
I
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hbnnry ,6r 1916

l&md G. Dtlrney, Dlrrcaor
Df,rhl,c cf lretllty md Sttr

Drcnlrrlonlnf FroJretr
Offler of Inclur la*;y
O.t. Dlprrtrnt of lnrrjy
Imh,lqgton, DC 205at

&rbjretr lf,DEtErfDHlr vgurrcAtrot - l9t4 ltl@ral acttfi oE @trmt
VICIil1A TIOPETTIES: OOIO[|I!, XElf t0lt

Dmr llr. Drl.ency:

Ar Indcpctdtat Yrrtflcrtlso Contrrctor (IYC) for th Goloalr fnttrh
Storrgc Sltrr sot Rrdlologtcel 81tc Arrr.rrnt Pro3rn of Ork ffdJ. Amocletrd
unlrrrrltl.| hrr perforud en lndtprodont l...artrnt of rrrdlrl rctlo
rctl'tlcl.rr Pcrforncd on tb follortng Ctn vtclatct prog.rt{er by }chtrl
Irt toorl,  Inc. durlng 19E4.

l l l4 Ceatrr l  lnauc
l16{/tt6{A Crntrel Arcauc
ll59 C.ntrrl Avrour
33 Pehr Ayrnc
27129 lrdboro Annur
12 lerdboro Avrnrn
6t lerdboro Arrouc
7{ Irrdboro Arrour
?t .Irrdboro Arrnul
tO lrrdboro Avrour

f..d oo 3h. llndla3r cl thlr r.r.mrnt, lr lr Olllfrr rl1lu.tloo Bb.t
rcdlll rctloo hm brt rtlrctlrt ln brlqtn3 Bhmr proprrtt.. l.to ccEfcrm
rlch 3b llEt-rptctflc Sutdrllmr .rc.bllrlnd lor rb &lmtt lltl. lr lt flro
Cl0tr e'ilaloo 3h.t th. docurn:rtlco rdrqrrtrly rnl rcgrrlalt lmrlb6 tI
rcdlrt .ctloo rctltl3lrl rnd 3h r.dtoto3tcrl omdltlca curnetlt tsrm cr
3h.a. trcffrtlrro

t
I
I
il
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F. hrnl *r Hmtr

fh lrrft rrrtlle*lm rrpcrt rfU !r
4;n*lrC.lt m. nh.

tlnernly,

ril

t
,l
I
I

il
in
t
t
*

il

JDlrvol

eG3 Jrrrt lflnt (F8/Or/'sD)
*rJn Xcc (l[fl)

efld&r r. r*.

prorldel Go telr elflcr h

*'"hF*
f Jnt D, hr3tr

Fro3ma llrnrgrr
lrdtololtcrl Etr,e lremrrnt ?rotrn

t t -2?



0t ts | |

fhnpqcr Hrnion.
Research rnd Trarnrng
&vrcon

llr. Ddrnrd G. Drlmcy, Dtrcccor
Dtvtrlm of lrctllty rnd Sltc

Dacmlmlonta1; ProJcctt
Offlm of lfuclrer Encrgy
U.S. hprrtrcnt of Encrgy
Yrrhinttoh, DC 20545

ftrbJcct: IIIDEPEI{DENT IJERIFICATI0II - f 9E5 REITEDIAL ACTIoll OF O0L()rfIE
VIClHln PROPERTIES: CPIPNIE, NE[l loRl(

Drtr llr. Dclrncy:

tl Indcpcndcnt Ycrtfleatlqr contr.etor (Ivc) for thr Goloalc Interta
Storrgc $ltc, thc lrdlologleel Sltc Arcsrslcnt Progrea of Ork t'tdgc leroclrtcd
llnlvcrrlttcc hm pcrforrad en lndcpcndcnt rrtclrmnt of rcncdlel rctlon
rctlrltlcr, pcrfornrd qr the folloutng 22 vlcl.nlty ProPcrtlar by lcchtcl
frt lonrl l  Inc. durlng 1985.

I|OO Ccntrel Avcnue l l6rl l l6l Ccntrel Avenue
ll lE Ccntrr l  Avcnue 1166 Cantrr l  Arcnuc
ll29 Ccntrel Avenue 1167 Gentral Avcnuc
tl46 Crntrel Avenue l l6E Crntral Avcnue
1167 Ccntrr l  Avcnuc l l70 Ccntrr l  Avcnuc
llAE (hntrl l  Avcnuc 1165 Ccnrrt l  Avcnue
ll{E C.entrrl Avcnuc-Rcer (t0 Gerden bne) ll95 Ccntrtl Avcnuc
ll30 Crntrel Avcnuc 7 Prhcr Avcnuc
ll!2 Grntrtl Arcnue 5 Trrdboro AYc
1160 Crntrll Aycnuc 24 hrdboro Avcnuc
lf00/1162 Crntrel Avrnuc 25127 hrdboro Avcnuc

faaad ff ghr flndlnjr of thtr r.fG..xntr lt 1r fiAUrt .r.l$rtlm thft
rndlrl tctlon hrt bln-rffrctlvr ln brtqlng th.r. ProP.rtlrr loto eonforuml
,fGfi fi| fl3.-.?.et!lc |utdrllntt mtebllrbd for thr Colonh rtCr. It lr rlro
iltEtl cplotcr itnt ttn dccrnntrtloo .d.gu.c.lt md rccumc.lt d..crlDm thr
mlirt- ac3lil rctlrlSl.. rrd tbr curr.ot rdlolqlcrl condltlH o 3bH

tmfastlet.t
F

tr
I l lece.. ; l  ty

novrlins
f l  

' ^  '  ' ,  ? i , ^ ' .

hd Orfrha hx 117
hk Rdgo, TGrrtlBEe 97091-0117

llovnbcr tl, lt66

l I - t t
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JDI:ne

eci L.
8 .

*. Skr{ htrmp

!b tflrl rrsttterrtql
.ilrG*lntrll m rr*r.

Frport TfU D. prorldd Go tofi oftlcr ln

Slnecrrlt,

E.
ll.
F.

l f . C r
1,. J.

G. hrrl, DOE/lfE

Yrlrrqurr, DE/ORO
Ahrrndr, DE/ORO

Ghnn, ltll
lord:n, ltf l
Cloutlcr, OBAU
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l rh lb t t  I I  (B) State,  Countyr rnd Local  Connents on Renedlal  Aet lon

Th3 stetc of  New Yorlr  was kept fu l ly  lnforned of  a l r  DoE act lv l t les
condueted  e t  the  eubJec t  e rss  v rc rn l ty  p roper t lee-



I I  (9 )  -  Ror t r le t lons

lhcrr  l r .  no redloloElcel ly beecd
tb.  rubt.et  propcrt tcr .

rcgtr lct lonr on tho futurr urr of

I  I -37



tb t t  I I  (10)  -  F?4rq+I  Brq l r tcr  Not lcc

Thtr  t .ct loo eontelnr thc
DOE for Dubl lcat lon ln thr
e . r t l t tee t lsn  tha t  the  35
rppl lcablc decontanlnat lon

t.rt of tho Dotlcc thrt ur. .Dprovtd by
Frjltral Rrqtrter. It doculantr tb.

propcrt lor arc ln coapl lencc sl th elI
cr l ter la end l tanderdr.

I  I -32



l6 l l0-0f I
DtPrsmtit s trBrct

Ctrtltlcrtlon of th. lrdlolollerl Condltlon of
thlrtt-Flrr Drlrrtr DroFrthr &ocrtrd ln

Coloah radl tlbralr tlr tosl

l0tiell Olflcr of lmrdlrl letlon rnd lrrtr lrehnologlr gfftcr of
lluetmr lnrrty; Dtprrtrent o! larrgy.

tell0fr f,otter of errtlflcrtlon.

S0iiltnll Thr Drprrtrcnt of larrty bm eorphtrd rrCt,ologtcrl .urr.!tr
rnd trhrn rrndltl retlon to drconterlnrtr !3 proprrtlrr ln Colonlo
rnd llbrnlr lflr lork. lbl proprrtlor rrrt foun0 to eontrln
{!ilnt l,tl i l of ndloretlvr rrtrrlrl f ror unntur proc$rtng
rettvltttr eonduet.d rt thr lorr r xetloaet t..d (f,tl lndurtrhr
l l rnt.

t0 lgmElR lnFmnAtIOR OOittCTr

J. i I .  Flor l ,  Dlrretor
DlYtrlon of Frclllt l rnd Sltr
Otflee of lrndtrl lctlon rnd
o.l. hprrtreat of lRD.rtt
hrhtagtoar D.C. t05lt
(torl t l t-tt?z

SgDtltiBi8trt titcf,tltlil :

Dceontrlonlng EroJrctr
Irrtr lrehaology

!h DfDutroat of lnrrgl lDoc)r ottlcr of iuel.rr ln.sglr oftlct ol
hrillrt tatloa ead trrte LchDoloff, Dlrlrlon of trcllltl ead Sttr
Dresmlrrloalnt Drottetrr btl lrplmcntrd r rrmdl,rl rctlon Erotret
la thr flbrnl rnd Coloalr; f.r lortr lrir rf prrt of e tpmlrllt
rntbsrllrd rmrereh rnd drurlopmnt prolrct ltlrr lnorgy rnd lrtm

I I -33
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lPPsepslrtlonr tet lor ?r t9lll. tbl ulttretr obtrcttvr ol thr
Dsof,rrr lr to lnrure thrt rny Erop.rtlm eoatnlnrtrd lf I rmult ot
rstlylthr rt thr torrrs ;rtlonrl Lred (ml rndurtrhr cla bl
elrtlflrd to br rtthln rppllcrbtr Crcontmlnrtloa crltrrle ead
rtrndrr0r trtrblhbr0 for th protr:t ra! eoarlrtrnt rlth csrr.nt
ndtologleal guldrllno for protcctlon of tbr turrrl publlc.

Th3 Colonlr rnterlr Storrge Sltc (els8l lr I u.g. DoG ?ugmD rttr
loertrd tn thr lora ol Colonlrr i.r rorhr lt llt0 Cratrrl lrtnul.
It l. rPprorlrrtrly I rllm nortbrrrt of dorntorn tlbrnu rnd rbout
t rlli l routhorrt of tb. Ytllegr o! Colonlo. Centrel lyrnut runr
rlong thr northcmtrrn rldr of tbr CIgg proFarttr thr Conrrll rrln
llne rnd e rellrord rtdtng bordt l,t on th. routhun rlil.
lmldrntlrl propcrtlm llr berond the ntlrord. f,olt of thc
ll.2-lGlr cl88 rlr oceuPtrd by thr tonrr f,L rndurtrlur rnc.
Drolnrtl .rnd butldlngr torrrrly url by ltf. to rrnuhcturl e rrrlrty
of Produetr ftol d.plrtrd urrnlul. fhr r[rlntng 2 reril o! th.
rltrr donrtrd to DoG by tln urgen loherh lhctritc colgeqr tn lggSr
l lr to tbr r i l t  of tht orlglnet prop.rty. Llnd um ln thr r lctnlty
et the CISS lr grlrrr l ly lndurtrhl tnd rulCrnthl.

Durlng thr l950rr tfl rndurtrlor brgrn mnufreturlng unnlur productr
rt thr Colonh glent, oprntlng undrr e llctntt lmurd by thr ttoltc
ln.rgI Corrlrrlon (Alelr prrdrc...ot of DoE. lrEsrn 1930 rrid lg68r
l& rndurtrl$ b.ld nuLrour tBc Gontr.ctr for lrbrtcrttng rllghtltr
rarlehcd (ln thr urrnlur-23t hotoprl nrenlur furl tlerentr rnd
cherlcrl grocerlng of aoatrrrdlrt.O, rllgbtll rnrlcbtll urlnlur
aG8tP.

Ittrr tlnlnrtlon of the tlc contrlct., rorl rt tbe trL plrat rr.
l lrlted to trbrtcrtlon of rhtrldtng corlDon.nt., brllrrt rrlghtrr rnC
Prolrctlhr tror drplrttd urrnlul.

On ?rbrurrl ltr 1980, tlr irr
ordrr tarponrllt rutrrlnlng
Gotonlr frclllty on tbe butt

lorl Etrtc Suprrn Court lrtuod tn
f,L Indurtrlrt lror ognntlng ltr
thrt the feeltlty rrtttod contmlnrntr

I I -3 I
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lr rlsbosDr saltlrtr ef nsrnlsr €orPonBta. lbr Srmonrf
strtrrlnln$ erdrr rlf rm0rd oa lrt' llr ttlOr ts rllor l!
tffittrtm to eoatlnur olnrrtlng or I ltrltrC btlfr. tfr rmtdr0
cr&r rlro rr{nlrr6 3br ocQn$r to lnltlrtl ra laftDratrat
hnrtlfrttm to lr.rlr rll r0rrrtr rarlronmEtrl codlttenr ln

rcllr rd oa PtoPtrtlm la thr rlclattt of tDr lretlltt tlrt my

irn bmo clum0 bl fhr rlrborar Clr$rrir at rrflorctlrr
lnstlculrtm tror Ebl glrat. OFntloar rt thr Plrat ntr brltrd la
ttr rDrlEf of ltlf . lltboulh tbr ooatmlnrtloD rt tbr colontr

luolnrttrr dld aot rmnlt tror 3hr rtolle rarrtt Psofsrr, tbrl rrrt
laelncrt! il Drrt of tho rg$rt bt tb. DoG rftrs coatrm. tN.
prpoarlbtltty tor tbe rltr to S nn0rr tbr ltll tarsfy rnd lrtrr
lDDroprlrtlonr letr rhlch ruthorlrtl E to eonduct r
Cfeontnlnrtton rulrreh rnd dryrlogrcat protrct rt tour lltrrr
laeludlng tbr rttr o! th. fonrr fL lnlurtrl.r plrnt rnC ltl
rtclnttl EsoDestl.r.

lollorlng Dlrnt elclurrr tbr DOG toot Dorrmlon of tbr Plrnt to
brtln tbr clmnut) procofr. io.t of thr rrlllorstl?. coatmlnrtlon on
tht vtelntty grognrtlu lr tror rlrbornr rllmmr of unalun tron
thr proourlng otnrrtloa. rt thr plrnt. FUfllP lr currrntlt brlng
rrartri bI Dilrl Orl ll0gr Ocnntlonr Oltlor. hchtrl lrtlonllr
fac. (ltrIt lt thr Drot.ct trarlrrrDt CoDtrrctos (tfel rnc lctr r|
Dt$rl r.prtfratrtlur ln thr plraatnfr lralgrrrntr rnd tePhrrniltlon
ct FEn,AE. lnt .ettni rf tb. lf,c bil rctDonrlbtlttt tor conduetlag
rrlrdhl tctlon rt tbt CttS m rrlt r. rt thr otf-rltt or rletalty

DrQFestlr..

lrlr0tao trotop. tnst tr0 tbr lrl$borboo0 lrttolallag tDa [, Dlrat
tcr rrClorstlrttt lE ttfO rnd 6rtrrrlard Sbrt nrrnlnr rrloml lnto
tDr rls tbroetb tbr mlrloa rtrclr beC COmttrC oa rmlfratlrl raO
emlsclrl Drotnrtlo rnd rtructutll. shQurrr tlallagr rllo
&nrc thet tDr r|torlty ol tb. contmtnrtloa rrr ln thf olrlctloa
ol th rrarfr prlYllltn3 rladl.
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ln Oetobrr 1983, rorr d.tr i l .d ndlologterl  fury.yr of thr
tndlvldual proprrt lu rurroundtng thc l f l ,  plrnt t tncludlng prlyrt t
r i lLdonecrl  rcrr prrformd by thG Ork Rldgr Frt lonrl  Lrborrtort /
(ORtrt l .  thrrc .uru.yr uGrc dcrlgned to loeetr el l  groprrt l . .  on
rhtch urenlun contrnlnrt ton rrcocdcd DoE guldrl tnm. thc DoE
gutdcl lnu for thrra propGrt lce rer.  utebt irhrd by thc DoE [n
eonJunct lon u l th  the St r tc  o f  Hou lork .

DOB dcvclopedl a raacdlal aetlon plan to rcnova thc contenlnetlon tn
thc lc  r rcat .  Thc f l rs t  pr lor t ty  for  thc rcnrd le l  eet lon r r r  to
rcnovQ contantnatcd natcr la la  f ron rcs ldcnt la l  propcr t lc r r  lnd tbcn
f ron conrnerc la l  propar t lcs .  Theae natcr la l r  rerG to  bc r torcd et
thc  co lon le  In ter ln  Storage s l tc ,

In  l98 l r  l l  rea idcnt ia l /conrrerc la l  propcr t lca rcre dccontaninatcd,
and ln  1985 ,  24 reg ldent la l , /eornnereta l  propcr t lcc  rcre
decontaninated.  Post - rcnredia l  act ion surveyE havc denonst retcd and
DOE has cer t l f ted that  rad io log lca l  condt t long on the af fcc tcd
Proper t lcs  are constatent  wl th  rpp l lcab le cr l tc r la  end r tandards,
and the uae of  the 35 proper t les prescntg no rad lo log lca l  hazard to
the genera l  publ le  or  to  e l te  occupanta.  Thsae f ind lngo are
tuPPorted by the DOE Ccrtlfteetlon DoctGt for tbc lcrcdtrl lctloa
Pcrfoncd rt tbe Colonlc Intcrlr Storagc Blto Vtctnttt prolprtlcr ln
Colonlc end t lbanyr trcr tor l ,  la l98l rnd t t t5. Accordlnglyr ' thcrc
ProPCrt lcg arc  rc leaccd f rom the Forncr ly  Ut l l tzcd St tcr  Renodl le t
lc t lon Progrrn.

lhc ecrt l f teat lon doekct r11l bs rvel lablr lor r .vl .r  brtrr tn
9:00 r . l r  rnd l :00 p.1. ,  tondry through t r tdey (crerpt  Ftdrn l
bol ldaltr l r  ln thc o.8. Dcprrtnsnt o! Encrgy publ le nardtng Roor
tocetcd ln Boon l l -190 of thr torrertel  tul ldtng, t0OO Indrpendoac.
ly .nuC,  8 . r . ,  rarh lngton,  D.c .  coplcr  r l l l  r l ro  b t  rvr lhbh at  the
ln thr Publlc Docun.nt tootr O.8. Dcprrtirnt of lnrrtyr OtR itdgr
oprret lont off lcrr ork Rldgr, lhnnlt t l t ,  tnd thr Colonh Llbrrrtr
629 f lbenf -Shrhrr  toedr  Loudonvl l l r r  t f . r  forh l lA l0 .
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lhc DrFrrtr.nt st lnrr$yr through thr ork ltCgr oErntlonl Olflcrr
Tr.:hnlerl lrrrlem Dtytrlonr hrl lrtucd thr follortng rt,rlmrntl

SSftEmnT Of enst?lerftOilr ftltfr-?f$E ?lOtCnTtlt
TSSOCITIED TITT 8EE IOnt|ER TATIOTAT, LEAD I'DUSTnIIE

thc Ork Btdgc Oprnt lonr off terr f ;ehnlerl  8rrvlcu Dlrhlonr hr l
rrvle*cd thr redtoloEterl  date obtelncd lol lor lng rmcdlel ect lon rt
thr t5 rubfcet proptrtlcr. Barcd on thir rlrhrr DOE hr. crrtlflrd
thrtt tha PloPortlcr llrtcd bclou arr ln eoepltrner rtth rgpllceblr
dccontanlnatlon cr l tcr la rnd rtrndardr crtabl lrhrd for th prolGet.
Ttr lr  ecrt l f lcrt ton of eonpl lencc provldoa lrrunneG thrt futurr urc
sf thc propcrt lca r l l l  rcsult  ln no radlologlcal GrporurG abovc DOE
erltcr la and etrndards cgtebltrhcd to protoet ronbcrr of thc acncrel
publ lc  or  r l tc  occuplnt r .

Thc proper t lcs  arc  l l r tcd by thet r  rddrcr lcar  l r  tdant t f lqd ln  thc
rrdtologleal eharactcr lrat lon survGy tGportr prGlrrrod by OnnL. fbc
olcvcn ProPcrt lcs vhleh ucrc lncludcd ln thc 198{ rcasdtr l  rct lon
rrc  l l r ted f l r r t r  fo l loucd by thc 2{  propGrt ler  lnc ludcd ln  thG 1905
rrnedlal rct lon" Accordtngly, thc fol lowlng propcrt, lcr rrc rclmrcd
fron tha torncrly ut l l lzcd si tcs Rcnedlet Act lon progrr!3

Pererl  I  loertGd on 27/29 rardboro tvonue, cl ty of l lbrny,
ldrnt l f l rd rr Block I ,  Lor 36 (pcr trx rair  no ldcntt f f i i t fon pcr
lccarf rgrcucnt I .

trrcel 2 loerttd on 52 ferdboro Avenull Ctty of tlbrnlr ldrntltt.€
r |  t loc l  l ,  to t  l3  (per  t r r  rep) ,  r f  B loek l r  Lot r  l l ; -13,  rnd 13
lpar rcc.rf  rgrrtrrnt l .

I
I
I
I
I
I
t
I
t

trroel 3 locrtrd on 6t
rr lloel t r tptr I, J t
eo 7t rnd t (prr lcerrf

Irrdboro le.nu.r Clty of tlbrayr lCratlttrd
rnd 5 (p.r trr rrpl, r l  t toat I,  lotr le tr
tgrlrlent I .

trts.l I tsrt.d on 7f lrrdboro lvlnul; cttl of rlbralr tiratlttrc
rr llost lt Dot ! (g.r trr rrpll m lloch rr Lot ! (p.r lccl..
agraaraDt t.
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lrrerl g lecrtrd on 7i
m l loeh lr Lot 2 (prr
tfrlmrnt l .

Lrerl 6 locrtrd on E0
m llock 1, Dot I {pct
lqlrmr.nt I .

of ttbrnyr ldrntlttrd
t.ot 2 (Pfr .serfr

of tlbrnyr ldratttlal
lot I lpfr rcer..

Irrdboro lvlnulr Ctty
tu  r rp l l  u  D loch l r

Ierdboro lvlnul l  Clty
t r r  r rpr r  m l loch l r

Frrerl  7loertod on 33 pelncr tvlnucr Clty of l lbenyr tdrnt l , fhd rr
l lssh lr  Lot 37 (pcr tar napl,  u l lock 1r Lot t7 (prr lcet. ,
rgrlrnrnt I .

PrreCl E locatcd on l l f l  Contral AvGnuG, Tom of eolonlcr ldrntt f lcd
u Elock 0E06 (Prr ter napl no ldcntt f tert lon ptr reett t  lgrmrcntl .

lercr l  9 loertad on l l l {  Ccntral AvGnuG, Torn of Colonlcr l i lent l fhd
er Elock 0805 (pcr tax nap, no ldentl f ieatton pcr ree..r  rgrccrcnt l .

Parecl l0 locrtcd on l l l lA Ccntrr l  AvGnuGr Town of Colonlcr
ldcnt t f led l  ae Block 0805 (per  tex napr  no ldcnt l f ler t lon per  tcecrr
tgrccnent l  ,

Pr rec l  l l  loeated on 1159 Centra l  Avcnuc,  Town of  Colon lcr
tdcnt l f ted l  aa Bloqk 0805 (pcr  tax nap,  no ldcnt l f tcat lon pcr  tcecrr
lgrccnent I  .

Parce l  12 locatcd on 5 Tardboro lvcnuer  Ct ty  o f  A lbanyr  ldcnt l f lcd
ar  Dloek I ,  Lot  26 (pcr  tax nrpr  no ldcnt l f leat lon pcr  aeccss
agrocnent ) .

Parcc l  l3  located on 2{  Iardboro Avenucr  Ct ty  o f  Atbanyr  ldent t f tcd
r r  B loek I ,  Lot  1? (pcr  tar  napr  no ldcnt l f lcat lon pcr  aeecr t
lgrccnent ) .

PrrcCl l l  locatcd on 25/27 lardboro Avcnuc, Ctty of t lbrny,
l l lcnt l f lad ag Bloch l r  Lot  36 (pGr Ear  napl  no ldcnt l f tc r t lon pcr
tccaf !  agrccnent l .

Frrecl 15 loeatcd on 50 lardboro lvcnuc, Ctty of l lbrnys ldcntt f td.
r r  E loch I r  Lot  1 l  (pGr tar  rep)  er  B loeh l ,  Lot .  l t r  t9r  2Qt  ZLt
22t rnd 23 (por lcc.rf  egrccncntl .

,rre. l  16 locatcd on l l00 Ccntrr l  lvcnucr Clty of t lbrnyr ldrnt l f ld
tr  l loeh Ir  Lot 2l  (p.r ter aepl no tdcntl t lert lon p.s lcc..r
lgrtemnt I .

trrcr l  l7 loerted on l l0l  erntrr l  lvcnu., Clty of l lbrnyr ldrnt l f tr l l
r t  Dlocl 0t06 (p.r trr  nepl no ldrnt l t lert lon p.r rcco..  r fr lurnt l .

trre. l  18 locrtod on l l l0 Crntrel lv lnulr lom of Colonler
ldrntt l ted m l loch 0806 (prr trr  nrpl no ldcntt f l ,ert lon prr rec.f f
rgrmrent I .
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Drserl 19 locrtrd on tl29 c.ntrrl
tdrnttttrd rr l loeh 0905 (prr trr
tgrmllat l.

Drrcrl t0 loeeted on 1116 Centrrl
ldrntlttrd er lloch 0t05 (pct trr
rgstfsnt I .

Prrc.l 8l loertrd on lll? Contrrl
lCratl, t lod er Bloel 0905 (p.r ter
rtrllrcnt l .

?rrerl 22 locatod on ll l8 Ctntrtl
ldrntt f ted rr l loch 0805 (pGr ter
rgrmmnt ) .

Prrerl  2t loeetcd on l l50 Crntrel
lCrnt l t lad r r  Uock 0805 (par  tar
tgrrtncnt ) .

Tom of Colonlrr
ldrnt l f lcrt lon P.r

8om of Colonlrr
t l l rnt l f lcrt lon Prr

8om of Colonlrr
tdcntt l lcat lon P.r

lvanut,
lrPt no

lvlnuar
rrPr no

lvlnucr
rlPr no

lYtnulr
rrPr no

lccaar

tcgafa

lgcart

I
I
I
I
I
I
I
I
I
I
I
I
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il

Tom of Cotontcr
ldontl l teet lon grr teeGrt

lvanucr forn of eolonlc,
rrpl  no ldcntl . f tert ton Pcr lcccl l

Prrccl 2l  tocatcd on l l52 Contrel lvenu., Torn of Colontcr
lCcnt l f lod ar  E lock 0805 (pGr t r r  neps no ldcnt t f ler t lon pr r  lcccr .
egrlrncnt ) .

Prrecl 25 loerted on 1160 eantrr l  lyrnuel Torn of eolonlct
ldcnt l f lcd r r  B lock 0905 (pGr t r r  r rpr  Do tdcnt l f leat lon Prr  lecct .
lErttmnt l .

Eererl  26 loeetcd on f160/62 Ccntrr l  lvGnucr fom of,  Colonlor
ldrnt t f tcd ra  Eloch 0805 (PCr tar  l rp l  no ldcnt l f tcat lon pcr  lccCt .
lErtercnt ) .

Drrecl 27 locrtrd on 116l/63 Crntrt l  lvrnuc, Tom of Colonlor
ldrntttLcd re Bloek 0905 (P.r tu rtpr no ldcntltlertlon P.r .recolr
tgraarent I .

Drrert 28 locrtcd on 1166
ldrnt l t l td!  er  Dloct  0E05
rgraamnt I .

Drrcel 29 loertcd on 1f6?
ldrntlf lrd m Elock 0905
af,raemnt I .

Drrerl t0 locetrd on 1168
ldrntlt tcd u l lock 0005
lgrrcmnt I .

trrorl tl locatr0 on lt70
ldrnttf lrd rr l lock 0e05
atraattnt I .

Cantrtl Avcnuer
(prr ter rapr no

Tom ol Colonlc,
ldrnt l f leet lon Inr reeQr.

Torn of Colonhr
tdentlflcrtlon Inr leec..

forrt of eolonlrr
ldontl f lcrt lon p.t  ree.t .

lora of Colonlrr
tdontltlertlon par lcsllr

Ccntrrl
(pcr trr

Ccntrel
(por ter

Contrrl
(pcr  tu

lYcnuor
rtPr Do

lrenuct
rrPr no

l gOOUl r
rrPl no
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] lrrsul t2 locrttd on llE5 ctntrrl lelnur,

ldrattftld rr llock 0903 (prr trr repl nu
l|tatLnt l.

]rrorl tl loeetrd on lltS Crntrrl ty.nu.,
tetntlfhd m ltock 0003 (p.r ter regl no
tgrrrrnt,.

trrorl tl locrtod on 7 Pelru tv.nucr etty of tlbrnyr ldmtlfhd er
lloct le Lot ti (p.r trr rrpl no ldrntll lertlon p.r lcer.r
egrlrnrnt I .

Drrcrl t5 loert.a on l0 Grrdcn Lrnt, Torn of colonlcr ldrntlfhd m
lloel 0805 (P.r ter rqr l  no ldrntt f lcet lon p.r lce.rr rgrmrrnt l .

Jl[. lt m
Drted:

end lettc Tcehnology
Offlcr of i luclrrr tncrgy
U.g. Dcpartacnt of fnoi iy

Torn of Colonlrr
ldrntlfleetlon PCr lcc.f.

fom of Colonht
ldrntlttcrtlon prr .cer..

a
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: i"f *C $ial*:: S{}r':: 'nrut8nl Department ot ErryEY

r '  : .
- h l : - f

i l ,

HS- f l3

R{[es{4[r{s,&]"i*}i FL}e figRTtrFrc"sTlsru sF ffirHgs5et sffiI0N FSR 35 pRilptftTX[s
gsscil*tg* $tTF{ 'rN-g-rcRHnil HATS*N"&I- LIAS ]M&{.3ST',RX[5 gH 601ff1'{I[* $$g$ Y$RK

J , [ " $euul 1 tE, Act{ nE S:! ne€tor
*ft iou *f Remedtat Ae[{on and Haste Ye*hnotro$r* }d[*?0

X si$ ert.**h5ng fon your signatur"* unr. Igg$:gl*8Fg!ste-q ${ot$ce for 35

Srsperyr€s *sssc'{atid w'tr$r"the f*n-nr,er HEtlon6T-Eea*d*Tffi-dtlstntes {n Coloni*'
$lw Ysr& "

lsldusts'{es began wantlf,aeturtng uran$um
img etnder e tr$ceurse $ssued bY t'he
;*[sor of t'he Deperturent of [nengy
ustr"{es held rotlrnerouE F,EC esfitrsetor
f tm *he unan$us"r*335 $soto'pe) uran$usr

fuel  e l8$1e**Ls ernd ehesnical  pnocess$nrg of  nosr{rradtatcd,  sTtght ' ly  enr ' {ehed
{Jrsf i l !J$ l  se!-*p"

'  f ten te fs3 ' t f js t i is ' i  o f  the AEt  ecnf" r&cfs$ work p i .  t t rs  N[-  p lnmt was. l imi ted tO

fgbr jCat$*n gf  : ;h te, iu . lng cwxps! . l * i ' j .Ls,  ue l . lmst  ue$ghts l  and prs} ject . iTes f . ror r t

r$*p.} *ttd *lrx*' inim"

. tn  Februxr ,v  35"  t *Ef ,  t t ie  N*w'V*rh.$ts te $upneme eot l r t ,  $ssued an order
i * t r :pr rnr i  1 !  re i r r^a i  r r ing $dt-  Industv ' ies fnorr i  bperat , ' { rag { ts  .eo lonte fae i  l ' i ty

$r1 t"he bn: i  s t.hB l t t ,s feci"! ' i ty erni nted e ontam'inants*as a$ rbe rne releases of

*r*n{sil1 cc*1j.roiir^iris - Yfie t,wilprlr&ry i-*streinrinE errden was arnended o!1 ${ay tr?'

!gg, i -  tu  * i i r *  se*re l lmi red * rperot ion rq" t t ,h  t ,hc esndf t tCIn that  Ht-  Xndustr ies

bes i i n  sn  &ssesg* ' ren t  r : f  sc i l s  $n  the  v
t "he  p )d f i t  k * r *  $Ta1*ed  $n  t f r *  sp r i ng  o
6s5 t i l i e r *d  w ' i t h  t h *  *pe ra t$on  a l f  t i t t s
&u tn i r r { t yo  t t u *  s { f l e  was  i recd* *de 'd  {n  t

&lL ? ffiq

R.em*sJ i*  1 Act l i ln prssi-san af ter Co T.yl!^Sl.rgn Ene ly6q En€rsy ( l ] lu roLErR . e m 1 4  j a  I  A L " - 1 ( , r ,  p 1 r 3 q n * ' f i  a t t e r  { - f i n g r e 5 5 &  E f l r { } u g r l  E t l u  r F o q  E " r r E r s J  s ! '

Appr, : . ipr i* t i , - r ,nr  nct , ' *n, tn i* l ieO DpF rc eonduct,-a deeOntaminatton neseareh
ar ' d  deve  i 6pF4 'g , ' ,  B r ' " j ee  t  "

Ye1*dyr,r, I  s{, i*,eies surveyed the ne' lEhborhood surround'irrg the.nL plant for

n i* i * l * ;1v i ry  t r r  lEnn a i ,d  Oeter*r ' imid t t ra t  uran{urn re ' le lsed in to the o l r  had

*elr l i t*rJ ern r:t trdeflt{al and f l f f im'etctettr prnperttes And StrUCtU!"eS durtng

th *  * r . ; * r s *  t f  t h *  p la f i t ' 9  C Ipe ra t ' l ons .

sgteel  $qrrveys of  the. ind iv idua ' l
{src lud ing pr ' lvete res ldences}  were
abonnteirY* These surveys rere
s ' i tE and "$dnnt{ fy  enntaminat lon at

i lr . ielrr!  lgs4 *nd lSf, l" Ihr.:  St{ icn nf f tr" lelear fnerg,v p:".t f :ryed*remed{al

$ r . t  l r i r r i  a t  . l - t  f , r r , p r i i i * !  a r l * { i < r l rd  w t t . l i  t he  fonnnr "H l '  XnduSt r l eS .  T6ese

s i f { : . i l } s r l } f s .  # r e :

I I  J .
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Prrecl I locrted.on zll29 vardboro.Arglg, -c!ty ot Albany, ldcntfffcd rstlock l, Lot 36 (per ui napi no rdentrridaiifr prr rccrss rgrc$entl.
Prrccl ? located on.52 Vardboro.Ayenue,__Clty_of Al.bgyr fdentf ff cd as Block l,Lot 13 (per trr  nap); as Bloit- t ,  [oiJ ' l i , iz,  rnd 13 (per acccss agreancntl .
Prrccl 3 locrtcd on 6g vardboro Avc1ye,. Cf ty of A!br!y, ldcnfiff cd as Block l,Lots 4'  5, and 6 (per tax mpl; rs-gioir- i , -r i i t  f ,  s,  6,7, and g (per accessrgreaentl.

Parcel 4located on 74 Yardboro Ayenue,.Clty of Albany, ldengffed rs Block l,Lot 3 (per tax napl; as Block l, 6a-i'tpir"aiiess rErestent).
Parcel 5 located on 78 Yardboro Ayepg,,cfty of Albany, ldentlffcd as Block l,Lot z (per tax nrapl; as glock i, 6a-i'(il'aiiess lErealentl.
Parcel 6 located on 80 Yardboro Ayenue,.cfty of Albany, fdentif iert as Block l,L't  r  (per tax map); as Brock r,  L;[- i ' (pir"ai i"ss agre.nent).
Parcel 7 located on 33 palmer Avenue, Qlty of Albany, ldenilfled as Block l,Lot 37 (per tax napl;  as Block l ,  l ; [  i i - ip.r . . . . r ,  agreenentf.
Parcel 8 located on ll l4 Central Avenue, Town of Colonfe, ldengfied asBrock 0906 (per tax map; no identirii i i ion-fe.-iccess agresrent).
Parcel 9 located on ll44 Central Avenue, Town of Colonle, ldenilfied asBlock 0805 (per tax map; no ldentiricaiion-ptr-acces, agreenent).
Parcel l0 located on ll44A Central _Avenue, Town of Colonle, ldentified asBlock 0805 (per tax nap; no tdentifi;;i i;; pir"at.ess agreorent).
Parcel ll located on ll59 Central Avenue, Town of Colonfe, fdentlfied asBlock 0805 (per tax map; no rdentificaii6n ;.' iccess agreorentr.
Parcel l2 located on 5 Yardboro Avenue, City of Albany, ldentified as Block l,Lot 26 (per tax nap; no identirtcaiion'plrici.si agreement).
Parcel l3 located on 24 yardboro Avenue, Cfty of Albany, ldentifled asBlock l, Lot l7 (per tax nap; no taentiiri i i"ton per rccess agrecnentl.
Prrcel 14 locate_i on Z5lZ7 yardboro Avenue, City of Albany, fdentfflerl asElock l, lot 36 (per tax map; no toentii i i it i i i lper rccess agreanentl.
Parccl l5 located on 50 Vrrdboro Ayenue, Clty of Albany, fdentiffed asBlock l ,  Lot l4 (per tax nrap) as gioi l - i , - i i is- ig, 19, zo, zr,  zz, and 23 (pertcscrs agrecnantl.

fargcl 16 located on ll00 Ccntral Avenue, Clty of Albany, ldentfffed as BlockI' Lot 24 (pcr tax nrap; no ldentfrrcaiion per-eiiess agrcgnentl.
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?fnrl l7 locrtrd on ll04 Ccntrrl-Avcnue, Cfty of Albury, fdentlftcd rs llocks06 (pcr tax mp; no fdcntrfrcatfon-pli'iiiss-rd;i;liit.--"-''

?ltri l8 locatcd on lll8 Ccntral -Avenue, Tonr of Colonf c, f dcnilflcd rsBlock 0806 (pcr tax rap; no tAcnttfiiition'ili: icccss rgri'mti.

?lrcql 19 located on ll2g Csntral Avcnuc, Tcm of Colonfc, fdcnttffcrt rstloct 0905 (pc' tex rrp; no fdenttffcaii6n-pii icclis igriacnli.

fqrccl 20 locatcd on 1146 Ccntrrl -Avenue, Tun of Colonf e, fdentlff cd asuock 0805 (per tax nap; no fdentf friiiion-eli: icccii-;ilil;ti:
Parccl 2l located on llrlT Ccntral Avcnue, Toun of Colonfc, fdantfflcd asElock (D05 (pcr tax rap; no rdenttiriiiion-pli rcciis igiior;ai:
Pucel 22 located on ll4g Central Avenue, Torn of Colonlc, fdc,ntlffcd asBlock 0805 (pcr tax nap; no rdenufrcati6n pir iccl;;;g;il;ili:

?lrcql 23 located on ll50 Central Avenue, Torn of Colonle, ldentlfled asElock 0805 (per tax rrap; no ldentirtciti6n'per icceis agriara;ai.

!3rc9l ?4 located on ll52 Central Avenue, Town of Colonfe, ldentlfied asBlock 0805 (per tax map; no tdentfftcatt6n pei iccess agiiemdai:

Parcel 25 located on 1160 Central Ayenue, Torn of Colonle, ldentffied asBlock 0805 (per tax map; no ldentificiif6n per icciis agrecnfii i.

Parcel 26 located on l160162 Central Avenue, Tom of Colonle, fdentlfied asBlock 0805 (per tax map; no ldentification ier-access agrean6nti.
Parcel 27 locateci on 116l/63 Central Avenue, Town of Colonle, ldentifled asBlock 0905 (per tax nap; no rdentification ier access igreeminti.
Parcel 28 located on 1166 Central Avenue, Toyn of Colonle, ldentlfied asBlock 0805 (per tax nap; no fdenfiftcati6n pir acceis ig"ig,,inli.

Parcel 29 located on 1167 Central Avenue, Tom of Colonle, ldengfled asBlock 0905 (per tax nap; no tdentlficail6n pir access agreeminii.

Prccl 30 locatcd on 1168 Central Avenue, Tun of Colonfc, ldentfffed asBlock 0805 (per tax mp; no ldentf ff catt6n pe, acciis igricninii.

Prrcel 3l located on ll70 Central Avenue, Tonn of Colonfe, ldentlffed asBlock 0805 (per tax nap; no ldentffrcail6n per rcc-is rgriatinli.

fgrccl-32 locatcd on llg5 Ccntral Avenue, Torn of Colonle, fdcntfffcd asllock 0905 (pcr trx nap; no f denilflcail6n pcr rccrss agricne;ai.

flrccl 33 locatcd on tl95 Ccntral Avenuc, Torn of Colonfc, fdenilflcd rstlock 0805 (pcr tax nrp; no rdcnilffcafi6n pe" acciis igticnilti:-
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Prrtol 3{ locrted on 7 Prlncr Avcnuc, Clty of Albrny, fdcntlflcd rs Block I,
Lot 35 (pcr trx rap; no fdentf flcation pcr rccass lgrcarcnt).

Prrrol 35 locrt:d on l0 Gaden Lrne, Torm of Colonf c, fdcntlff cd rs Block 0805
(pcr tu mp; no ldcntlflcatlon pcr .ccc3s rgrccnentl.

lrgcd on I rcvfqr of all docurncnts rclrtcd to tlresc prupcrtfcs, rc havc
corcludcd that thcy should br certf ffcd to ba fn conrilfince rfth crftcrfa rnd
strndrrds cstablfshcd for thc rrnedfrl rctfon conductcd rt Colonlc. Ihcse
crltsrh rcre cgtrbllshed ln conJunctfon rfth the strtc of ts Yo*, rlth
rcvfa by the Envlrprnental Prrtcctlon Agcncy.

Thc Dlvlsfon of Facflfty rnd Sltc Dccqmlssfonfng ProJects has provfdcd the
rttrchcd dockct to cffect the ccrtlflcatlon of the subJect propertlcs.

Followlng your tpproval of the certlflcatlon, thls offlce and/or thc Oak Rldge
0peratlons 0fflce, Technlcal Servlces Dlvlslon, wfll notlfy lntcrcstcd sttte
rnd local agencfes, the publlc, local land offlces, rnd the speclflc property
omtrs of the certlficatlon actlons by correspondcnce rnd local nci{splper
announc;nents, rs approprlate. The docunents transnltted vfth the Stataent
of Ccrtlflcrtion and the Federal Reglster notlee wfll be conplled ln
f lna ldocket for rnbythef f i l t yandSl teDccomlss lon lnE
Pl^oJects for retentlon ln accor{ance wlth DOE 0rder 1324.2 (Df sposal
Schedule 25).

\A
J. .r. Fiore, Dlrcctor
Dlvls{on of Fecl l f ty rnd Slte

Decorml ssl onl ng ProJ ects
0fflce.of llucl err Energy
U.S. Department of Energy

Attrclncnts:
& Stltcd

bcc:
G. Turl ,  NE-23
0Ts

ilE-23 RF
lfrl I o RF
rEG (4)

tf E-23:Allal I o: ph:353-5439: 7 15/89
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STATE}|BIfT OF CERIIFICAIION3 VICINITI PROPERTY
TSSOCTATED WTTE THE FOR]IER IIATTONAL LEAD INDOSITRIES ACTIVITIES

The U.S.  Depar tnenE o f  Energyr  Oak R idge Opera t , lons  Of f i ce ,
Techn ica r  se rv ices  D iv i s ion ,  has  rev ieured  and  ana lyzed  the
rad io log icaL  da t ,a  ob ta ined  fo l low ing  remed ia l  ac t ion  aE
35 proper t ies  tna t  were  contan ina ted  by  na ter ia l  s i rn i la r  to  tha t ,
p rocessed  a t  the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  CoJon ie ,
New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co r lec ted  lhe
DePar tnen t  o f  Energy  ce rE i f i es  tha !  the  fo r low ing  p roper ty  i s  in
compl iance  w i th  app l i cab le  decon tamina t ion  c r i te r ia  and  s tandards :

Parce l  I  l ocabed  on  27 /29  yardboro  Avenue ,  C i t y  o f  A lbany ,
iden t i f i ed  as  B lock  1 ,  toE  36  (per  bax  map i  no  iden t i f i ca t ion  per
access  agreement  )  .

Th is  ce rE i f i ca t ion  o f  conrp l iance  p rov ides  assurance  tha t  fu tu re
use  o f  the  p roper ty  w i I I  resu l t  i n  no  rad io log ica l  exposure  above
DOE c r i te r ia  and  s tandards  es tab l i shed  t ,o  p roLecE members  o f  Ehe
genera l  pub l i c  o r  s i te  occupan ts .

By: Date: JUlr | 9 F8e

Oak Rldge Operatlons Office
U.S. Departlent of Encrgy

,
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ETATEIBNf OF CBRTIFICATIOII: vrcr[ITT PROPERTI
ASSOCTATED I|ITE TEE FORIIER NASIONAL LEAD TNDOSTRTES A TIVTTIES

The u .s .  Depar tment  o f  Energy ,  oak  R idge opera t ions  o f f i ce ,
Techn ica l  serv ices  D iv is ionr  has  rev iewed and ana lyzed the
rad io log ica l  daEa ob ta ined  fo l low ing  renred ia l  ac t , i on  a t
35  ProPer t ies  tha t  were  con tamina ted  by  maEer ia l  s im i la r  to  t ,haE
processed  a t  the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lo r i i e ,
New York .  Based  on  th is  ana lys is  o f  a l l  da t .a  co r lec ted  the
Depar tment  o f  Energy  ce r t i f i es  tha t  the  fo r low ing  p roper ty  i s  in
eompl iance  w i th  app l i cab le  deconEamina t ion  c r i te r ia  and  s tandarCs :

Parce l  2  loca ted  on  52  yardboro

as  B lock  1 ,  Lo t  13  (per  tax  map;
(per  access  agreenen t  ) .

Th is  ce r t i f i caE ion  o f  co rnp l iance  p rov ides  assurance  tha t
use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure
DoE c r i te r ia  and  s tandards  es tab l i shed  to  p ro tec t  members  o f
genera l .  pub l i c  o r  s i te  occupan ts ,

By:

I

I
I

Oak Rtdlge Operatlons Office
[t.S. DcprrtrGnt of Energy

TT-47

Avenue r  C i t y  o f  A lbany ,  i den t i f i ed

as  B lock  I ,  Lo t s  11 ,  12 ,  and  13

f  u tu  re
above

the

Date: JUlr I I $89
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STATE}IENT OF CERTTFTCATION:
ASSOCIATED WTTH TEE FONilER IfATTONAL

VICTITTT PROPERTT
LEAD TNDOSTRIES A TIVTTIES

The u .s .  Depar tnent  o f  Energy ,  oak  R idge opera t ions  o f f i ce ,
Techn ica l  Serv ices  D iv is ionr  has  rev iewed and ana lyzed Ehe
rad io log lca l  da ta  ob ta lned  fo l l0w ing  remecr la l  ac t ion  a t
35  p roperb ies  tha t  were  conbamina ted '  by  rnaber ia l  s in r i l a r  to  tha t
p rocessed  a t  the  fo rner  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,
New York .  Based  on  th is  ana lys is  o f  a r l  da ta  co l rec ted  the
DePar tment  o f  Energy  ce r t i f i es  tha t  the  fo r row ing  p roper ty  i s  in
compl iance  w i th  aPp l i cab le  decon tamina t ion  c r i te r ia  and  s tandards :

Parce1  3  locabed
as  B lock  1 ,  Lo ts
61  7 t  and  8  (per

i i n '68  Yardboro  Avenue ,  e i t y  o f  A rbany ,  iden t i f i ed
4 t  5 ,  and  6  (per  tax  map) ;  as  B lock  1 ,  Lo ts  41  5 t
access  agreement  ) .

Th i s  ce r t i f i ca t i on  o f  eomp l i ance  p rov ides  assu rance  t ha t  f u tu re
use  o f  t he  p rope r t y  w i l l  r esu l t  i n  no  rad io l og i ca l  exposu re  above
DoE  c r i l e r i a  and  s tanda rds  es tab l i shed  t o  p roEec t  members  o f  Ehe
gene ra l  pub l i c  o r  s i t e  occupan ts .

By: Date:
JUr t 9 pgg

I I -48
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STATEIIBNT OF CERTIFICATION:
ASSOETATED WTTE TgE FORHER NATIOIIAL

VICINITY PNOPERIS

LEAT' TIDUSTRTES AETTVTTIES

The U.s .  Depar tment  o f  Energy r  oak .R idge  operd t ions  o f f i ee ,
Techn ica l  Serv ices  D iv i s ion ,  has  rev iewed and  ana lyzed  the
rad io log ica l  da ta  ob ta ined  fo l low ing  remed ia l  ac t ion  a t
35  p roper t ies  tha t  l te re  con tamina ted  by  mate r ia l  s im i la r  to  bha t
p rocessed  a t  the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,
New York .  Based  on  th is  ana lys is  o f  a l r  da ta  co l lec ted  the
DePar tnen t  o f  Energy  ce r t i f i es  tha t  the  fo l l0w ing  p roperLy  i s  in
compl iance  w i th  aPPl i cab le  decon tamina t ion  c r i te r ia  and  s tandards :

Parce l  4  loca ted  on  24  yardboro
as  B lock  f ,  Lo t  3  (per  tax  map) i
agr  eement  )  .

Avenuer  c i t y  o f  A lbany ,  iden t i f i ed
as  B lock  I ,  Lo t  3  (per  access

Th i s  ce r t i f i ca t i on  o f  co rnp l i ance  p rov ides  assu rance  t ha t  f u tu re
use  o f  t he  P roPe r t y  w i l l  r esu l t  i n  no  rad io l og i ca l  exposu re  above
DoE  c r i be r i a  and  s tanda rds  es tab l i shed  Eo  p ro tee t  menbe rs  o f  t he
gene ra l  pub l i c  o r  s i t e  occupan ts .

By: Date: JUr t I 1989

Office
Technlca/ Serviees
Oak Rtdgd Operati
U.S. Departrent of Energy
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STATEIIENT OF CENTIFICATION:
ASSOCTATED NrTE THE FORIIER NATIOIIAL

VICINITY PROPERTY
LEAD TNDOSTRISS ACTIVITIES

I
I

.  The u .s .  Depar tment ,  o f  Energy ,  oak  R idge opera t ions  o f f i ce ,
Techn iear  se rv ices  D iv i s ion r  has  rev iewed and  ana lyzed  the
rad io log ica l  da t ,a  ob ta ined  fo l row ing  remed ia l  ac t ion  a t
35  p roper t ies  bha t  v te re  con tan ina ted  by  na te r ia l  s in r i l a r  to  tha t
p rocessed  a t  the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,
New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co r lec ted  the
Depar tment  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roper ty  i s  in
compl iance  w i th  aPp l i cab le  decon tamina t ion  c r i te r ia  and  s tandards :

Parce l  5  loca ted  on '79  yardboro

as  B lock  l ,  Lo t  2  (per  tax  map)
agreement  ) .

Avenue ,  C i t y  o f  A lbany ,  i den t l f i ed

i  as  B lock  I ,  Lo t  Z  (pe r  access

I
I

Th i s  ce r t i f i ca t i on  o f  comp l i ance  p rov ides  assu rance  t ha t  f u tu re
use  o f  bhe  P roPe r t y  w i l l  r esu l t  i n  no  rad io l og i ca l  exposu re  above
DOE c r i t e r i a  and  s tanda rds  es tab l i shed  t o  p ro tec t  members  o f  t he
gene ra l  pub l i c  o r  s i be  occupan ts .

By: Date:
JUt t 9 f989

ical
Oak Rldge Operat

,  D l r

[t.S. Departnent of Energy
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STATBHBNT OF CERSIFICATTONs VICTNITT PROPER$

ASSOCIATED trITE TEB FORTIER IAUONAT. LBAD TNDUSTRTES ACTIVTTIES

The U.S .  Depar tment  o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce r
Techn ica l .  se rv ices  D iv i s lon r  has  rev iewed and  ana lyzed  the
rad io log ica l  da la  ob ta ined  fo l low ing  remed ia l  ac t ion  aE
35 p roPerB ies  Eha t ,  h re re  con tamina ted  by  maLer ia l  s im i la r  Bo  bha t

Processed  aE the  fo rner  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,
New York .  Based  on  th is  anarys is  o f  a l l  da ta  eo l lec ted  the
Depar tment  o f  Energy  ce r t i f i es  tha t ,  the  fo l low ing  p roper ty  i s  in
compl iance  w i th  app l i cab le  decon tan ina t ion  c r i te r ia  and  s tandards :

Parce l  6  loca ted  on  B0  yardboro  Avenue ,  C i t y  o f  A lbany ,  iden t i f i ed
as  B lock  l ,  Lo t  1  (per  tax  map) r  as  B lock  1 ,  Lo t  I  (pe r  access
agreenent  )  .

Th is  ce r t i f i ca t ion  o f  conp l iance  p rov ides  assurance  tha t  fu tu re
use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above
DOE c r l te r ia  and  s tandards  es tab l i shed  Eo  p ro tec t  mernbers  o f  the
genera l  pub l i c  o r  s iEe  occupan ts .

JUfl I 9 F89
By: Dabe:

Oak Rldge Opcrations Offlce
U.8. Dcpartrent of Energy

I I - 51



I
t

I
I
I
t
I

I STATBilENT OF CERUFTCATION: VTCINITI PROPERTY

t AssocrATED wrrn THE FoRrrER llArtoNAL LEAD rnDusrRrgs AcarvrrrEs

The U.S .  Depar tment  o f  Energy ,  Oak  R idge  OperaL ions  Of f i ce r

Techn ica l  Serv ices  D iv i s ion ,  has  rev iewed and  ana lyzed  the

rad io log ica l  da t ,a  ob ta ined  fo l low ing  re rned ia l  ac t ion  a t

35  p roperE ies  Eha t  nere  conLamina ted  by  na te r ia l  s i rn i l a r  to  tha t

p rocessed  a t  the  fo rmer  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie ,

New York .  Based  on  Eh is  ana lys is  o f  a l l  da ta  co lLecEed Ehe

Depar tmen!  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  Proper ty  i s  in

compl iance  w i th  app l i cab le  decon taminaE ion  c r i te r ia  and  s tandards :

parce l  7  loca ted  on  33  Pa1mer  Avenuer  C i t y  o f  A lbanyr  iden t i f i ed  as

I  B lock  1 r  Lo t  37  (per  tax  map) r  as  B lock  1 ,  to t  37  (Per  access

agreement  )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE cr i te r ia  and s tandards  es tab l i sbed to  p roEect  rnenbers  o f  the

genera l  pub l i c  o r  s i te  occuPants .

Date:
JUX I I t989

By:
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oak Rldge oPerat f ice
U.S. DePartrent of
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STATEHENT OF CERTTFICATION: VTCTNITI PROPBRTY

ASSOEIATED NITE TEE FORIIER IIATIONAL LEAD TNDUSTRTES AETIVITIES

The U.S .  Depar tnen t  o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce ,

Techn ica l  Serv ices  D iv i s ion ,  has  rev iewed and  ana lyzed  the
rad io log ica l  da ta  ob ta ined fo ! . Iow ing  remedia l  ac t ion  a t

35  ProPer t ies  tha t  were  con t ,amina ted  by  mate r ia l  s im i fa r  to  tha t
p rocessed  a t  the  fo r rner  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,
New york .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar tment  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roper ty  i s  in
compl iance  w i th  app l i cab le  deconEamina t ion  c r i te r ia  and  s tandarCs :

Parce l  I  l oca ted  on  1114  CenLra l  Avenue ,  Town o f  Co lon ie ,  i den t i f i ed
as  B lock  0805  (Per  tax  map;  no  iden t i f i ca t , i on  per  access  agreenen t ) .

Th is  ce r t i f i ca t ion  o f  conp l iance  p rov ides  assurance  tha t  fu tu re
use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above
DOE c r i te r ia  and  s tandards  es tab l i shed  to  p ro tecL  menbers  o f  the
genera l  pub l i c  o r  s iEe  occupan ts .

JUX | 9 t989
By: Date:

Technlcal Se

U.S. Dcpartrent of Bnergy
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I STATEI|BNT OF CERTIFICITIOf, :

ASSOCIATED WITE TBB FORIIEN NATIONATJ

VICINITY PROPERfl

LBAD TNDT'STRIES AqrIVIAIES

I
I

I

I

The u .s .  Depar t rnent  o f  Energy ,  oak  R idge opera t ions  o f f i cer

Techn ica l  Serv ices  D iv is ionr  has  rev iewed and ana lyzed the

rad io log ica l  da ta  ob ta ined  fo l low ing  remed ia l  ac t ion  a t

35  p roperE ies  thab  were  conbamina ted  by  naber ia l  s in i l a r  to  tha t

p rocessed  a t ,  bhe  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie r

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar tment ,  o f  Energy  cer t i f ies  bhat  the  fo l low ing  proPer ty  i s  in

compl ianee  w i th  app l i cab le  decon tan ina t ion  e r i te r ia  and  s tandards :

Parce l .  9  loca ted  on  l l44  cent ra l  AveDue,  Town o f  co l .on ie '  iden t i f  iec l

as  B lock  0805  (per  tax  nap i  no  iden t i f i ca t ion  per  access  agreenen t ) .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE c r i te r ia  and  sbandards  es tab l i shed  to  p robec t  nembers  o f  the

genera l  pub l i c  o r  s i te  occupan ts .

By: Date:
JUfl I 9 t989
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O.8. Departnent of Energy
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STATBTIENT OF CERTIFICAITON: VICINITI PBOPERTI
I ASSOEIATED TIITE TEB FORIIER I{ATIONAL LEAD IIIDT'SANTES T:TIVI'IE8

I
The u .s .  Depar tnent  o f  Energy ,  oak  R idge opera t ions  o f f i cer

rec in ica l  se rv ices  D iv i s ion r  has  rev iewed and  ana lyzed  the
rao io log ica l  da ta  obEa ined  fo l low ing  remed ia l  ac t ion  a t
35  p roper t ies  tha t  h re re  con tamina ted  by  maLer ia l  s im i la r  r ;  tha t
Processed  a t  bhe  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,
New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  t ,he
Depar tmenL o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roper ty  i s  in
conp l iance  w i th  app l i cabLe  decon tan ina t ion  c r i te r ia  and  s tandarCs :

Parce l  10  loca ted  on  I I44A Cent ra l  Avenue,  To$rn  o f  Co l .on ie ,
iden t i f i ed  as  B1ock  OgOS (per  tax  map i  no  iden t i f i ca t ion  per  access
agreement  )  .

Th i s  ce r t i f i ca t i on  o f  comp l i ance  p rov ides  assu rance  t ha t  f u tu re
use  o f  t he  p rope r t y  w i l l  r esu l t  i n  no  rad io l og i ca l  exposu re  above
DoE  c r i t e r i a  and  s tanda rds  es tab l i shed  t o  p ro tec t  members  o f  t he
gene ra l  pub l i c  o r  s i t e  occupan ts .

By: Date:
JUil | 9 t9g9
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lfcebnlcal g6rvlces
Oak Rldge 9perati lce
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EIATEI|ENT OF CERTIFTCATION! VICTNITI PROPERTT

ASSOCIATED W:[TB TEE FORIIER NATIONAI, LEAD INDUSTRIBS AEIIVISIBS

The  U .S .  Depar tnenL  o f  Energy ,  Oak  R idge  Opera t i ons  O f f i ce t

Techn i ca l  Se rv i ces  D i v i s i on l  has  rev i ewed  and  ana l yzed  t he

rad io l og i ca l  da ta  ob ta i ned  f o l l ow ing  rened ia l  ac t i on  a t

35  p rope r t i es  t ha t  h re re  con tan ina ted  by  ma te r i a l  s im i l a r  t o  t ha t

p rocessed  a t  t he  f o rne r  Na t i ona l  Lead  (NL )  I ndus t r i es  i n  Co lon ie t

New Yo rk .  Based  on  t h i s  ana l ys i s  o f  a1 l  da ta  co l l ec ted  Ehe

Depar tmen t  o f  Energy  ce r t i f i es  tha t  t he  fo l l . ow ing  p rope r t y  i s  i n

comp l i ance  w i t h  app l i cab le  deconban ina t i on  c r iEe r i a  and  s tanda rds :

Parce1  11  loca ted  on  1159  Cent ra l  Avenue ,  Town o f  CoLon ie ,
iden t i f i ed  as  B lock  0805  (per  t ,ax  nap i  no  iden t i f i ca t ion  per  access

agreement  ) .

Th is  ce r t i f i ca t ion  o f  conp l iance  p rov ides  assurance  tha t  fu tu re
use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  p ro tec t  menbers  o f  the
genera l  pub l i c  o r  s iLe  occupan ts .

U.t. Drpertrent of lncrgy

er,l S(vlces D
Oal tl6gr Oprrtlonr

Dlz

I I -55
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$TAfEHENT OF CERTTFICATION! VTCTNITT PROPERTT

TSSOCIATED WrrB TEE FORIIER TIATIONAT, LEAD INDOSTRIBS TCTTVITIBS

The U.S .  Depar tment  o f  Energy r  Oak  R idge  Opera t ions  Of f i ce '

Techn ica l  Serv ices  D iv i s ion r  has  rev iewed and  ana lyzed  the

rad io log ica l  da ta  ob t ,a ined  fo l low ing  remed ia l  ac t ion  aE

35 p roper t ies  tha t  were  con tamina ted  by  maEer ia l  s in r i l a r  t ' o  Eha t

p rocessed  a t  the  fo rner  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie ,

New York .  Based  on  Eh is  ana lys is  o f  a l ]  da ta  co l lec ted  the

Depar tment ,  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  ProPer ty  i s  in

compl iance  w i th  app l i cab le  decon tamina t ion  c r i te r ia  and  s tandards :

parce l  12  loca ted  on  5  Yardboro  Avenue ,  C i t y  o f  A lbany ,  iden t i f i ed

as  B lock  1 ,  LoE 26  (per  tax  maPi .  no  iden t i f i ca t ion  per  access

agreemenE )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  bha t '  fu tu re

use  o f  Ehe  p roper ty  w i I l  resu l t  i n  no  rad io log iea l  exPosure  above

DOE c r i te r ia  and  s tandards  es tab t i shed  t .o  p roEec t  nembers  o f  Ehe

genera l  Pub l i c  o r  s ibe  occuPants .

By: Date:
JUlf t 9 f989

PcE64 J . tG{1y'e6 t' DLr ecf,oS
rcchdlcal dcrvlces D$4sion
oak nidgc opcr.t Lons/Ofifue
O.8. Dcpartrent of Encrgy
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STATE;ENT OF CERTTFICATION3 VICTNITT PROPERT!

ASSOCIATED NITH TEE FORIIER IIATIONAL LBAD INDUSTRIBS ASTIVITIES

The U.S .  DeparEment  o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce '

Techn ica l  Serv ices  D iv i s ion ,  has  rev iewed and  ana lyzed  the

rad io log ica l  da ta  ob ta ined  fo l low ing  re$ed ia l  ac t ion  a t

35  p roperE ies  tbaE l re re  conEamina ted  by  na te r ia l  s im i l i r  Eo  tha t

p rocessed  a t  the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,

New York .  Based  on  th is  ana lys is  o f  a l t  da ta  co l lec ted  Ehe

DeparLment  o f  Energy  ce r t i f i es  tha t  bhe  fo l low ing  ProPer ty  i s  in

compl ianee  w i th  app l i cab le  decon tamina t ion  c r i r .e r ia  and  s tandards :

Parce1  13  loca ted  on  24  Yardboro  Avenue l  C i t y  o f  A lbany ,  iden t i f i ed

as  B lock  1 r  Lo t  L7  (per  tax  n rap i  no  iden t ' i f  i ca t ion  per  access

agreement  )  .

Th is  ce r t i f i ca t ion  o f  conp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exPosure  above

DOE c r i te r ia  and  s tandards  esEab l i shed  Eo  p roLec t  menbers  o f  Ehe

genera l  pub l i c  o r  s iEe  occuPants .

Datc: JUi t 9 t989
By:

a

srtlont
g.t. Daprrtrcnt of
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STTTEI|ENT OF CEBTITICATIONs VICITIITT PROPERTT

ASSOCIASED WITB |fBE FORTER IIATIONAI., T,EAD INDUSTBIEE ASIIVITIEE

The U.S .  Depar tment  o f  Energy ,  Oak  R idge  OPera t ions  Of f i ce ,

Techn ica l  Serv iees  D iv is ion ,  has  rev iewed and ana lyzed Ehe

rad io log ica l  da ta  ob ta ined  fo l low ing  remed ia l  ac t ion  a t

35  proper t ies  tha t  were  contaminated  by  nra ter ia l  s i tn i la r  t ,o  t ,ha t

p rocessed  a t  the  fo rner  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  :o l l ecLed  the

Depar tment  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roper ty  i s  in

conp l iance  w i th  app l i cab l .e  deconEamina t ion  c r iEer ia  and  s tandards :

Parbe l  1 .4  l ocaEed  on  25 /Z l  Ya rdboro  Avenue '  C i t y  o f  A lbany ,

i den t i f i ed  as  B lock  1 ,  Lo !  36  (Pe r  t ax  maP i  no  i den t i f i ca t i on  pe r

access  ag reemen t  )  .

Th is  ce r t i f i ca t ion  o f  co rnp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i I l  resu l t  i n  no  rad io log ica l  exPosure  above

DOE er i te r ia  and  s t ,andards  es t ,ab t i shed  to  p ro tec t  members  o f  the

genera l  pub l i c  o r  s i te  occupan ts .

JUfi | ! |989

I
I
T

Teehnlcdl Scrvlccr
Oeh Bldgc OPcratl f lec
lt.8. Dcprrtrent of,

By:
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I STAfETIENT OF CBR8IFICAfION! VTCINITT PROPENTT

TSSOCIATED TITH TBE FORIIBR NATIONAL LBAD INDUSTRIES AEfIVITIES

The U.S.  DePar tmenb o f  Energy l  Oak R i .dge OPera t ions  Of  f  iee t

Techn ica l  Serv ices  D iv is ionr  has  rev iev ted  and ana lyzed t 'he

rad io log ica l  da t ,a  ob ta ined  fo l low ing  remed ia l  ac t ion  a t

35  p roper t ies  tha t  were  conLanr ina ted  by  mate r ia l  s im i la r  to  Eha t

p rocessed  aE bhe  fo rner  Na t iona l  Lead  (NL)  fndus t r ies  in  Co lon ie r

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lecbed  Ehe

Depar tment  o f  Energy  ce rb i f i es  tha t  the  fo l low ing  ProPer ty  i s  in

compl iance  w i th  app l i cab le  decon tamina t ion  c r i te r ia  and  s tandarCs :

parce l  15  loca ted  on  50  Yardboro  Avenue ,  C i t y  o f  A lbanyr  iden t l f i ed

as  B lock  1 ,  Lo t  14  (Per  tax  map) i  as  B lock  I r  Lo ts  I8 r  L9 t  20 ,2L ,

22 t  and  23  (per  access  agreement ) .

Th is  ce r t i f  i ca t ion  o f  co rnp l iance  Prov ides  assurance  t ' ha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exPosure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  p roEec t  members  o f  l he

genera l  pub l i c  o r  s iEe  occuPanbs .

Date:
JUr t t t989

Ey:

t

cct

U.8. Dtprrtrrnt of Encrgy
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STATEIIENT OP CERTTFICATTONs VTCINITY PNOPBNfl

ASSOCIASED WITH TEE FORilER IIATIONAT. LEAD IIIDUSTNIES ASfIVTTIES

The U.S .  Depar tment .o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce r

Techn ica l  Serv ices  D iv i s lon r  has  rev iewed and  ana lyzed  the
rad io log ica l  da ta  ob ta ined  fo l low ing  remed ia l  ac t ion  aE

35 p roPer t ies  tha t  ne re  con taminaEed by  maEer ia l  s im i la r  to  t ,ha l

Processed  aE Ehe  fo rmer  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie ,
Neb ,  York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lecLed  the
Depar tment  o f  Energy  ce r t i f i es  t ,ha t .  the  fo l low ing  p roper ty  i s  in
compl iance  w i th  aPp l i cab l .e  decon tamina t ion  c r i te r ia  and  s tandards :

Parce l  16  loca ted  on  1100  Cent ra l  Avenue ,  C i t y  o f  A lbanyr  iden t i f i ed
as  B lock  I ,  Lo t  24  (per  tax  map;  no  iden t , i f i ca t ion  per  access
agreement  )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha t  fu tu re
use  o f  the  ProPer ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above
DOE c r i te r ia  an< i  s tandards  es tab l i shed  to  p ro tec t  nembers  o f  the
genera l  pub l i c  o r  s i te  occupan ts .

ET: Datc: JUlf | 9 t989

'T
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ElATEllEllT OF CERTIFICATION: VICrIITI pnOpEnra

ASSOCIATED r TE TEE FORilBR NATIONAL T,EAD INDOSTRIES A TIVI'IB9

The u .S .  Depar tmenb o f  Energy r  Oak  R idge  opera t ions  o f f i ce r
Techn ica l  se rv ices  D iv i s ionT  has  rev iewed and  ana lyzed  the
rad io log ica r  da ta  ob ta ined  fo l low ing  remed ia l  ac t ion  a t
35  p roPer t ies  tha t  were  conban ina ted  by  mate r ia l .  s im i la r  Eo  tha t
p rocessed  a t  the  fo rmer  t ta t iona l  tead  (N t )  Indus t r ies  in  Co lon ie ,
Ne l r  York .  Based  on  th is  ana lys is  o f  a l r  da ta  co r rec ted  the
Depar tmenL o f  Energy  ce r t i f i es  tha t  Lhe  fo l low ing  p roper ty  i s  in
conp l iance  w i th  apP l i cab le  decon tamina t ion  c r i te r ia  and  s tandards :

Paree l  17  LocaEed on  l l 04  cen t ra l  Avenue ,  c i t y  o f  a lbany ,  iden t i f i ed l
as  B lock  0806  (Per  Eax  nap i  no  iden t i f i ca t ion  per  access  agreement ) .

Th i s  ce r t i f i ca t i on  o f  conp l i ance  p rov ides  assu rance  t ha t  f u tu re
use  o f  t he  p rope r t y  w i l l  r esu l . t  i n  no  rad io l og i ca l  exposu re  above
DOE c r i t e r i a  and  sbanda rds  es tab l i shed  t o  p ro tec t  members  o f  t he
gene ra l  pub l i c  o r  s i Le  occupan ts .

By: Dafcs
JUr | 9 t989

Oat Rtdgc Olnratl f lce
U,8. Doprrtrcnt of
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SIATEIEI|T Or CBRTIFICATIOII3 VICINITI PnOPEnTv

ASSOCIATED I'ITB TEE FORIIER NITIONAL LBAD TTDUSTNIBS ACIIVIfIES

fhe  U,S .  Depar tnen t  o f  Energy ,  Oak  R idge .Opera t ions  QfELce ,

Techn ica l  Serv ices  D iv i s ion ,  has  rev iewed and  ana lyZed  Ebe

rad io log ica l  da ta  ob ta ined  fo l low ing  rened ia l  ac t ion  a t

3 '5  p roper t ies  thaE were  con tamina ted  by  na te r ia l  s im i la r  to  Eha t

p rocessed  a t  t ,he  fo rmer  NaE iona l  Lead  (NL)  Indus t r ies  in  Co lon ie '

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar tmenE o f  Energy  ce r t i f i es  t ,ha t  the  fo l low ing  ProPer ty  i s  in

compl iance  w iEh  app l i cab le  decon tamina t ion  c r i te r ia  and  s tandarCs :

parce l  18  loeaLed  on  1118  Cent ra l  Avenue ,  Tonn  o f  Co lon ie r

t  i den t i f i ed  as  B lock  0906  (per  tax  napr  no  iden t i f i ca t ion  Per  access

agreement  ) .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assuranee  tha !  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  Pro tec t  members  o f  the

genera l  pub l i c  o r  s i te  occuPants .

Datc: JUlr | 9 1989
By:

I

a

lcal #rclccs Dl
ork rldgc olrct.tlonr
9.8. Dopartrcnt of ln

I I -63



t
t
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

STATBI|ENT OF CERfIFICATION3 VICINITI PROPBRT!

ASSOCIATBD rTTE TEE FORIIER NATIONAL LBAD INDI'STRIES ACTIVITIBS

The U,S .  Depar tment  o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce r

Techn ica l  Serv ices  D iv i s ion r  has  rev iewed and  ana lyzed  the

rad io log ica l  da ta  ob ta ined  fo l low ing  remed ia l  ac t , i on  a t

35  p roper t ies  thab  $ re re  con t ,amina ted  by  maEer  ia l  s im i la r  Eo  tha t

p rocessed  a t  the  fo rmer  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie ,

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  eo l lec ted  the

DePar tment ,  o f  Energy  ce r t i f i es  t ,ha t  Ehe  fo l low ing  ProPer ty  i s  in

compl iance  w i th  app l i cab le  deconbarn ina t ion  c r iEer ia  and  s tandards :

Parce l  19  loca ted  on  1129  Cent ra l  Avenue ,  Town o f  Co lon ie ,

iden t i f i ed  as  B loek  0905  (Per  !ax  tnaPt  no  idenc i f i ca t ion  per  access

agreement  )  .

Th is  ce r t i f i ca t ion  o f  co rnp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  r :ad io log ica l  exPosure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  Pro tec t  members  o f  Ehe

genera l  pub l i c  o r  s iEe  occuPants .

By: Date: JUi | 9 t989

Oah Bldgc Olreratlonc
O.S. Dcpartrent of Encrgy
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STATBIIBNT OF CERTIFICATfOI: VICINTTI PROPERTI

ASSOCIATED IIITB TBB FOR}IER NATIONAL LEAD INDUSTRTBS AEfIVITIES

The U.S.  DePar tment ,  o f  Energy ,  Oak R idge OPera t ions  Of f i ce ,

Techn ica l  Serv ices  D iv is ionr  has  rev ieu ted  and ana lyzed the

rad io log ica l  da t ,a  ob ta ined  fo l . Iow ing  rened ia l  ac t ion  a t

35  p roper t ies  tha t  were  con tamina t .ed  by  mat ,e r ia l  s im i la r  to  EhaE

processed  a t  the  fo rner  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie ,

New York ,  Based  on  th is  ana lys is  o f  a l l  da ta  co l lee ted  Ehe

Depar tment  o f  Energy  ce r t i f i es  bha t  the  fo l low ing  ProPer ty  i s  in

compl iance  w i th  app l i cab le  deeon tamina t ion  c r iEer ia  and  s tandards :

ParceJ  20  Loca ted  on  1146  Cent ra l  Avenuer  Town o f  Co lon ie r

iden t i f i ed  as  B lock  0805  (Per  tax  maP;  no  iden t i f i ca t ion  per  access

agreemenL ) .

Th is  ce r t i f i ca t ion  o f  conrp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE c r i te r ia  and  s tandards  escab l i shed  t ,o  Pro tec t  members  o f  the

genera l  pub l i c  o r  s i te  occuPants .

I
I
I Oalr Ridgc Ofcratlonr

O.8. Dcprrtmnt of lnc

By:
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ETATBilENT OF CERTTFICATION: YTCINITT PROPERTY

ASSOCIATED NTTE TBB FONHER NATIONAI LEAD TIfDUSTBIES ACTIVTTIES

The U.S.  Depar tnent  o f  Energyr  Oak R idge Opera t ions  Of f iee t

Techn ica l  Serv iees  D iv is ion ,  has  rev iewed and ana lyzed the

rad io log ica l  daba obba ined fo l low ing  remedia l  ac t ion  a t

35  ProPer t ies  tha t  were  con tan lna ted  by  mate r ia l  s im i la r  to  Eha t

Processed  a t  the  fo rner  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie ,

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the
Depar tnenE o f  Energy  cer t i f ies  tha t  the  fo l low ing  proper ty  i s  in

conp l iance  w i th  app l i cab le  deconLan inaL ion  c r iLe r ia  and  sLandarCs :

Parce l  2 l  Located  on  1147 Cent ra l  Avenuer  Town o f  Co lon ie ,
iden t i f i ed  as  B lock  0905  (per  lqx  nap ;  no  iden t i f i ca t ion  per  access

agreement  )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  thaE fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad ioJ .og ica l  exposure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  p ro tecb  nenbers  o f  the
genera l  pub l i c  o r  s i te  oceupan ts .

BY: Date: JUlr | 9 1989
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STATBIIENT OF CERTfFICATION: VrCfNfTf PROPBR!flI

ASSOCIATBD rIrTB TEE FORTIER NATIONAI, [..EAD TI|DOSTRTES A TIVITIES

The U.S.  Depar tment  o f  Energy ,  Oak R idge Opera t ions  Of f i cer

Techn ica l  Serv ices  D iv is ion ,  has  rev iewed and ana lyzed the

rad io log ica l .  da ta  ob ta ined fo l low ing  renred ia l  ac t ion  a t

35  proper t ies  tha t  r re re  contaminabed by  nraber ia l  s im i la r  to  tha t
processed a t ,  the  fo rmer  Nat iona l  Lead (NL)  Indus t r ies  j .n  Co lon ie '

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar t rnent  o f  Energy  cer t i f ies  tha t  the  fo l low ing  proper ty  i s  in

compl iance  w i th  app l i c . rb le  deeonLamina t ion  c r i te r ia  and  s tandards :

Parce l  22  Located  on  1 I4B Cent ra l  Avenuer  Toyrn  o f  Co lon ie t

iden t i f i ed  as  B lock  0805  (per  tax  map i  no  iden t i f i ca t ion  Per  access

agreenent  )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  Eha t  fu tu re

use o f  t ,he  proper ty  w i l l  resu l t  in  no  rad io log ica l  exPosure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  p ro tec t  nembers  o f  the

genera l  pub l i c  o r  s i te  occupan ts .

JUH | 9 f989

U.S. DcPartrent of BnergIT

By:
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STATEI|EN? OF CERTTFTCITTOI: VICTNITI PROPERTI

ASSOCIATED TIITB TEB FORXER NATIONAL LEAD TNDOSTRIES AETIVITIES

The  U .S .  Depa r tnen t  o f  Ene rgy ,  Oak  R idge  Ope ra t i ons  O f f i ce ,

Techn i ca l ,  Se rv i ces  D i v i s i on r  has  rev i ewed  and  ana l yzed  t he

rad io l og i ca l  da ta  ob ta i ned  f o l l ow ing  remed ia l  ac t i on  aE

35  P roPe r t i es - t ha t  we re  con tam ina ted  by  maEer i a l  s i n i l a r  t o  t ha t

p rocessed  a t  t he  f o rmer  NaE iona l  t ead  (N t )  I ndus t r i es  i n  Co lon ie r

New Yo rk .  Based  on  t h i s  ana l ys i s  o f  a l l  da ta  co l l ec ted  t he

Depa r tmen t  o f  Ene rgy  ce r t i f i e s  t ha t  t he  f oJ . l ow ing  p rope r t y  i s  i n

comp l i ance  w i t h  app l i cab le  decon t , am ina t i on  c r i t e r i a  and  s tanda rds :

Parce l  23  loca ted  on  1150  Cent ra l  Avenue ,  Town o f  Co lon ie ,
iden t i f i ed  as  B lock  0805  (per  Eax  map;  no  iden t i f i ca t ion  per  access

agreement  ) .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha t  fu tu re
use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE c r i te r ia  and  s tandards  esEab l i shed  to  p ro tec t  nenbers  o f  the
genera l  pub l i c  o r  s i te  occupan ts .

By: Date: JUil | 9 t989

rations Office
U.S. Departrcnt of Energy
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I STATEIIENT OF CERTIFICATION: VICINITY PROPERT1T

t AssocrATED wrrg TBE FoRuER NATToNAL LEAD rNDt srRrgs AerrvrrrBs

I
The U.S .  Depar tment  o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce ,

t t chn ica l  Serv ices  D iv i s ion ,  has  rev leweo and  ana lyzed  the

rad io log iea l  da ta  ob ta ined  fo l low ing  rened ia l  ae t ion  a t

35  p roper t ies  tha t  were  conbamina ted  by  rna te r ia l  s i rn i l a r ' to  tha t '

p rocessed  aE the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,

New York .  Based  on  t ,h i s  ana lys is  o f  a l l  da ta  co l lec ted  the

DePar t ,ment  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roPer ty  i s  in

conp l iance  w i th  app l i cab le  decon tan ina t ion  c r i te r ia  and  s tandards :

p r rce l  24  loca ted  on  1152  Cent ra l  Avenuer  Town o f  Co lon ie ,

I  i dcn t i f i ed  as  BLoek  0805  (per  tax  nap ;  no  iden t i f i ca t ion  per  access

agrQcment )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exPosure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  !o  p ro tec t  menbers  o f  Ehe

gcnera l  pub l ie  o r  s i te  occupan ts .

Date: JUr I I f989
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The U.S.  Depar tment  o f  Energyr  Oak R idge Opera t iong Of f iec ,

Techn ica l  Serv ices  D iv is ionr  has  rev iewed and ana lyzed thc

rad io log ica l  da ta  ob ta ined  fo l low ing  rened ia i  ac t ion  aE

35 p roper t ies  tha t  h re re  con tan ina ted  by  rna te r ia l  s in i l e r  to  Bha t

p rocessed  a t  the  fo rner  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie r

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec tcd  thc

Depar tnenE o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roPer ty  i s  ln

compl iance  w iEh  app l i cab le  deeon tan ina t ion  c r i te r ia  and  s tandr rds :

Parce l  25  loca ted  on  1160  een t ra l  AvQnuQr  Town o f  Co lon ic t

iden t i f i ed  as  B ]ock  0805  (per  t ,ax  rT rap ;  no  iden t i f i ca t ion  per  rccc8s

agreement  )  .

Th i s  ce r t i f i ce t i on  o f  conp l i ance  p rov idcs  aEsu r rncc  t ' hau  f u tu ra

use  o f  t he  p rope r t y  w i l l  r esu l t  i n  no  rad io log i ca l  G : (Poaurc  abovc

DOE c r iEe r i a  and  s tanda rds  es tab l i shed  t o  P ro tec t  members  o f  l he

gene ra l  pub l i c  o r  s i t e  occuPan ts -

JUll | 9 t989
By: Date:
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STATBITENT OF CBRTIFICAIION: VICINITI PROPERTIT

ASSOCIAAED WITE TEE FORIIEN NATIONAL LEAD INDUSTRIES A TIVIrIES

The U.S .  Depar tment .  o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce '

Techn ica l  Serv ices  D iv i s ion r  has  rev iewed and  ana lyzed  t ,he

rad io log ica l  daba  ob ta ined  fo l low ing  re rned ia l  ac t ion  a t

35  p roper t ies  tha t  were  con tamina ted  by  mate r ia l  s lm i la r  to  tha l
p rocessed  a t  the  fo rmer  Na t iona l  tead  (NL)  Indus t r ies  in  Co l .on ie ,

New York .  Based  on  Eh is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar tment  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roper ty  i s  in

compl iance  w i th  app l i cab le  deconEamina t ion  c r i te r ia  and  s tandar l s :

Parce l  26  loca ted  on  1160 /62  CenLraL  Avenuer  Town o f  Co lon ie t

iden t i f i ed  as  B lock  0805  (per  Eax  map i  no  iden t i f i caL ion  per  access

agreement  )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resuL t  in  no  rad io log ica l  exposure  above

DOE c r iLe r ia  and  s tandards  es tab l i shed  t ,o  p ro tec t  members  o f  the
genera l  pub l i c  o r  s iEe  oceupan ts .

By: Date: JUI | 9 f989
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ErATEtlEtfT OP CBRTIFICAtIOII: VICTNIT! PROPERI!

ASSOCIATED NTTE TBB PORTIER ilATIONAI, LEAD INDUSTRTES AE TVITIES

The U.s .  Depar tment .  o f  Energy ,  oak  R idge Operac ions  Of f i cer

Techn ica l  Serv ices  D iv is ion ,  has  rev iewed and ana lyzed the

rad io log icaL  daLa  ob ta ined  fo l low ing  remed ia l  ac t ion  a t

35  p roper t ies  tha t  l re re  conbaminabed  by  mate r ia l  s im i la r  to  Eha t

p roeessed  a t  the  fo rmer  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie ,

New York .  Based  on  th is  ana lys is  o f  a l . I  da ta  co l lec ted  the

Depar tment  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  Proper ty  i s  in

conp l iance  w i th  app l i cab le  decon tamina t ion  c r i te r ia  and  s tandards :

Parcel  27 locat ,ed on 116I /63 Centra l  Avenuel  Town of  Colon ier
i den t i f i ed  as  B lock  0905  (Pe r  t ax  DaP i  no  i den t i f i ca t i on  pe r  access

agreement  )  .

Th is  ce r t i f i ca t ion  o f  conp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  p ro tec t  members  o f  the

genera l  pub l i c  o r  s i te  occupan t ,s .

ratlont dfftce
U.8. DGptrErcnt of, Enctgy

xr-12

Date: JUil_t 9_lggg_
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gfAfEl|ENT OF CERTIFICAUON: VICTIITT PROPERIY

TSSOCTATED NTTH THE FORIIER I|ATTONAL LEAD ITIDT'STRTES AETIVTTIES

The U.S .  Depar tment  o f  Energy ,  Oak  R idge  OperaE ions  Of f i ce ,
Techn ica l  se rv ices  D iv i s ion r  has  rev iewed and  ana lyzed  the
rad io log ica l  da t ,a  ob ta ined  fo l low ing  remed ia l  ac t ion  a t
iS  p roper t ies  tha t  were  con t ,an inaEed by  naEer ia l  s im i la r  to  bha t

Processed  a t  the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,
Ne l t  York .  Based  on  th is  ana lys is  o f  a l l  da ta  co r lec ted  the
Depar tnen t  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roper ty  i s  in
compl iance  w i th  app l i cab le  deconEamina i ion  c r i te r ia  and  s tandards :

Parce l  28  loca ted  on  l I65  Cen t ra l
idenE i f ied  as  B lock  0805  (per  tax
agreement  )  .

Avenue ,  Town o f  Co lon ie t

map;  no  idenL i f i ca t ion  per  access

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha !  fu tu re
use  o f  the  p roper ty  w i l l  resu lL  in  no  rad io log ica l  exposure  above
DOE c r i te r ia  and  s tandards  es tab l i shed  to  p roBec t  members  o f  the
genera l  pub l i c  o r  s i te  occupan t ,s .

ty: Datc : JUlt | 9 t989
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gIATEt|ElfT OF CERTIPICATION: VICTIIfI PBOPERTI

ASSOCIATED WITB TEE FONI|EN ilATIONAL LEAD ITDT'STRIES AETTVITIES

The U.S.  Depar tment  o f  Energy ,  Oak R idge Opera t ions  Of f i ce t

Techn ica l  Serv ices  D iv is ionr  has  rev iewed and ana lyzed the

rad io log iea l  da ta  ob ta ined  fo l low ing  remed ia l  ac t ion  a t

35  p roperE ies  tha t ,  were  con tamina ted  by  na te r ia l  s im i la r  to  tha t

p rocessed  a t  the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  in  Co lon ie ,

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar tment  o f  Energy  ce r t i f i es  lha t  Ehe  fo l low ing  p roper ty  i s  in

compl ianee  w i th  app l i cab le  decon tamina t ion  c r iEer ia  and  s tandarCs :

Parce l  29  loca ted  on  1167 cent ra l  Avenuer  Town o f  co lon ie r

iden t i f i ed  as  B lock  0905  (per  tax  nap i  no  iden t i f i ca t ion  per  access

agreenent  )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p iov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu lE  in  no  rad io log ica l  exPosure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  p ro tecL  members  o f  the

genera l  pub l i c  o r  s i te  oecupan ts .

Oel tldgr rrt lon. Off lcc

!y:

O.8. Drpertrrnt ol lnerglt
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I STATEIIENT OF CERTIFICATION: VICIIIITT PNOPEBT!
I

ASSOCIATED TTTE TEE FONilER NATIOI|AL LEAD IIfDT'8TNIE6 TCrIVI'IE8

I
I

The U.S .  Depar tmenb o f  Energy r  Oak  R idge  Opera t lone  Of f i ce ,  .
Techn ica l  Serv ices  D iv ls ion ,  has  rev iewed and ana lyzed the

rad io log ica l  da ta  ob ta ined  fo l low ing  rened ia l  ac t ion  a t

35  p roperE ies  tha t  were i  con tamina ted  by  na te r ia l  s im i la r  to  tha t

p rocessed  a t  the  fo rmer  Na t iona l  Lead  (N t )  Indus t r ies  in  Co lon ie t

New York .  Based  on  th is  ana lys is  o f  a I I  da ta  co l lec ted  the

Depar tn ren t  o f  Energy  cer t  i f  ies  tha t  t ,he  f  o l low ing  ProPer ty  i s  in

compl iance  w i th  app l i cab le  deconEarn ina t ion  c r i te r ia  and  s tandards :

ParceL  30  loca ted  on  1168  cen t ra l  Avenue ,  Town o f  Co lon ie t

idenL i f i ed  as  B lock  0805  (Per  tan  map i  no  iden t i f i caE ion  Per  access

agreenent  )  .

Th is  ce r t i f i ca t . i on  o f  comp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l I  resu l t  i n  no  rad io log ica l  exPosure  above

DOE c r iLe r ia  and  sEandards  es tab l i shed  Eo  p ro tec t  members  o f  Ebe

genera l  pub l i c  o r  s i te  occupan ts .
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STT]IEHENT OP CERSIFICATION: VICIIITT PNOPENT1

ASSOCIA,rED WITH TEE FORf,ER NATIONAL I,BAD ITDT'STRIES ACTIVITIES

The U.S .  DePar tment  o f  Energy ,  Oak  R idge  Opera t ionE Of f i ce ,

Techn ica l  Serv ices  D iv i s ion r  has  rev iewed and  ana lyzed  t ' he

rad io log ica l  da ta  ob ta ined  fo l low ing  remed ia l  ac l ion  a t '

-35  p roper t ies  tha t  were  conbamina ted  by  tna te r ia l  s im i la r  to  Eha t

p rocessed  a t ,  the  fo rmer  NaB iona l  Lead  (N t )  Indus t r ies  in  Co lon ie r

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar tment  o f  Energy  ce r t i f i es  lhaE the  fo l low ing  ProPer ty  i s  in

compl iance  w i th  app l i cab le  decon tamina t !on  c r i t ,e r ia  and  s tandards :

Parce l  31  loca ted  on  1170  Cent ra l  Avenue ,  Town oE Co lon ie r

iden t i f i ed  as  B IocP.  0805  (Per  Eax  maP;  no  iden t i f i ca t ion  per  access

agreement  )  .

Th is  ce r t i f i ca t , i on  o f  comp l iance  p rov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  Procec t  menbers  o f  the

genera l  Pub l i c  o r  s i te  occuPanEs.

Drtc: Jti | 9 f98e

Oa[ fldgr OPcratlonl
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SIATEIIENT OF CERTIPICATfOI: YICINITY PROPERTI

ASSOCIATED NrTB lrEE FORIIBR NAfIONAL LBAD ITIDT'SSRIBS A TIVIIIES

The U.S .  Depar tnen t  o f  Energy r  Oak  R idge  Opera t ions  Of f i ce ,

Techn ica l  Serv ices  D iv i s ion ,  has  rev iewed and  ana lyzed  the

rad io log ica l  da ta  ob ta ined  fo l low ing  remed ia l .  ac t ion  a t

35  p roper t ies  tha t  were  con tan ina ted  by  maee i ia t  s im i la r  to ' tha t '

p rocessed  aE the  fo rner  Na t iona t  Lead  (N t )  Indus t r ies  in  Co lon ie ,

New York .  Based  on  th is  ana lys is  o f  a l t  daLa  co l lec ted  the

Depar t ,menE o f  Energy  ce r t i f i es  tba t  the  fo l low ing  ProPer ty  i s  in

compl iance  w i th  app l i cab le  decon tamina t ion  c r i te r ia  and  s t ,andarCs :

Parce l  32  loca ted  on  1185  Cen l ra l  Avenue ,  Town o f  Co lon ie '

i den t i f i ed  as  B loek  0905  (per  tax  maP;  no  iden t i f i ca t ion  per  access

agreenent  )  .

Th is  ce r t i f i ca t ion  o f  conrp l iance  p rov ides  assurance  tha t

use  o f  the  p roPer ty  w i l l  resu l t ,  i n  no  rad io log ica l  exposure

DOE c r i te r ia  and  s tandards  es tab l i shed  to  Pro tec t  nenbers  o f

genera l  pub l i c  o r  s i te  occupan ts .

fu tu re
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TATEIIETTT OF CERAIFICATION:

ISSOCIATED NTTB TEE FOR}IER NATIONAL

VICINITT PNOPEBIrT

LBAD INDI'STRIES AErIVITIES
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The U.S .  Depar tmeng o f  Energy ,  Oak  R idge  OPera t iong  Of f i ce ,

Techn ica l  Serv ices  D iv i s ion r  has  rev iewed and  ana iyzed  Ehe

rad io log ica l  daEa ob ta ined  fo l1owin9  re rned ia l  acL ion  a t

35  p ro fe r t ies  tha t  were  con tamina ted  by  rna te r ia l  s im i la r  to  tba t

p rocessed  aE the  fo rmer  Na t iona l  Lead  (NL)  Indus t r ies  ln  Co lon ie r

New York .  Based  on  th is  ana lys is  o f  a l l  da ta  co l lec ted  the

Depar tment  o f  Energy  ce r t i f i es  Eha t ,  the  fo l low ing  Proper ty  i s  in

compl iance  w i th  app l i cab le  decon tamina t ion  c r i te r ia  and  sbandarCs :

Parce l  33  toca ted  on  1195  Cent ra l  Avenue ,  Town o f  CoJon ie t

idenL i f i ed  as  B lock  0805  (per  Eax  map i  no  idene i f l ca t ion  per  access

agreenent )  .

Th is  eer t i f i ca t ion  o f  conp l iance  Prov ides  assurance  tha t  fu tu re

use  o f  the  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exPosure  above

DOE c r i te r ia  and  s tandards  es tab l i shed  to  ProEec t  members  o f  the

genera l  pub l i c  o r  s i te  occuPancs .

Dl:. Datc: tft | 9 t989
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srATBHENT oF cBRrrFrcAuoN: vrcrlrrtr pnopuRrr
I ASSOCIATED TIITS TBE FORIIBR NATIONAL LEAD ITIDOSTNIES A TIVITIEE

I
The U.S .  Depar tn renb  o f  Energy ,  Oak  R idge  Opera t ions  Of f i ce r

Techn ica i  Serv ices  D iv i s ion ,  has  rev iewed and  ana lyzed  the

rad io log ica l  da t ,a  ob ta ined  fo l low ing  remed ia l  ac t ion  a t
35  p roperE ies  Eha t  h re re  con tamina ted  by  mate r ia l  s im i la r  to  thaL
processed  a t  the  fo rmer  Na t iona l  Lead  (N t )  fndus t r ies  in  Co lon ie ,
New York .  Based  on  Eh is  ana lys is  o f  a l l  da t .a  co l lec ted  the
Depar tment ,  o f  Energy  ce r t i f i es  tha t  the  fo l low ing  p roper ty  i s  in

compl iance  w i th  app l i cab le  deconEamina t , ion  c r iEer ia  and  s tandarCs :

Parce l  34  Loca ted  on  7  Pa lmer  Avenuer  C i t y  o f  A lbany ,  iden t i f i ed  as

B lock  l ,  Lo t  ' JS  (per  bax  nap ;  nq  idenL i f  i ca t ion  per  access
agreement  )  .

Th is  ce r t i f i ca t ion  o f  comp l iance  p rov ides  assurance  tha t  fu tu re
use  o f  Ehe  p roper ty  w i l l  resu l t  i n  no  rad io log ica l  exposure  above
DOE c r i te r ia  and  s tandards  es tab l i shed  to  p roLec t  menbers  o f  the
genera l  pub l i c  o r  s i te  occupan ts .

ly: Data : JUi t 9 1989
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SSATIIIBNT OF CIRTIIICATIOtr:

TSSOCIATED TIAE TBE TORIIBR NAIIONAT,

YICINIr! PNOPFITT

LEAD ITDUSTNTIS TCTIYITIIS

SheU.S.DePar tnen t ,o fEnergy ,oakRidgeopera t lonso f f l cc r

Techn icar  serv ices  D iv is tonr  has  rev lewed and ana lyzed the

radlological  data obtalned fol lowing rernedlal  act lon at

35  proPer t ies  tha t  were  contarn ina ted  by  na ter la l  s ln l la r  to  tha t

processed a t  the  fo rner  Nat iona l  Lead (NL ' )  Induet r les  ln  Co lon ie '

New Io rk .  Based on  th ls  ana lys ls  o f  a l l  da ta  co l lec ted  the

Depar tmenL o f  Energy  cer t i f ies  tha t  the  fo l low lng  ProPer ty  le  in

conp l lance w i th  aPp l icab le  decontaminat ion  c r i te r la  and s tandards :

Parce l  35  loca ted  on  10  Garden Lanet  Town o f  Co lon le r  iden t l f ied  as

B lock0805(Per taxnap ino iden t i f i ca t ionPeraccegsagreement } .

Th is  cer t i f i ca t lon  o f  conp l iance prov ides  assurance tha t  fu tu re

use o f  the  proper ty  w i l l  resu l t  in  no  rad io log ica l  exPosure  above

DOE Cr i te r la  and s tandards  es tab l i shed Eo pro tec t  menbers  o f  the

genera l  Pub l i c  o r  s i te  occuPants '

Date:
JUr | 9 F89
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I Exhibit lll Diogroms of the Remediol Action of tlp Colonle lnterlm

Storoge Site Vicintty Propertles in Colonle and Albony'
New York, in l9U ond 1985.
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EXHIB IT  I I I

DIAGRAMS OF THE REMEDIAL ACTION AT THE

COLONIE INTBRIM STORAGE SITE

VIEINITY PROPERTlES IN COLONIE AND ALBANY,

NEW YORK,  IN  1984  AND 1985
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FIGURE 7 REMEDIAL ACTION AT 33 PALMER AVENUE
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FIGURE 8 REMEDTAL ACTION AT 1114 CENTRAL AVENUE
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FIGURE 11 REMEDIAL ACTION AT 5 YARDBORO AVENUE
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FIGURE 13 REMEDIAL ACTION AT 25127 YARDBORO AVENUE
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FIGURE 16 REMEDIAL ACTION AT 1118 CENTRAL AVENUE
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Itc rrdiorcttvlty rnvtroamnt of thr lfl lcrrlagr glrnt ln Albrny

lu bmn dlscured tn r rtrtut r.port prrpurd bf thr ll.Y.S. Drgtrtlrnt of

hrlth (1979). llrrt rrportr tarcu thl hlrtcr7 cf penttr lrued tc th.

cnPrny for porurlon ef urrnirn urd thorln, md for nlrr*t cf unnlrn

eopoundr lnto thr rlr frol csrv.rt.a Guralr) rtrclr. lhttutrrntr of

rrenltn conerntrrtionr ln Crrrt, rolll, nrlrr. Jrd dr penlculrtr flltrrl

rcat pctforacd rt vrriout locttionr ln thc nri3hborhood. Thc rlrultr rhorcd

merurrblc drporit ion priuri ly to thr northb'.ft.rnd routhnrt of thr plent.

Itris rrpgrt docrrncntr I tytt.Drtic lunry of thr urrnirn concmtrr-

tlon ln roilr rurror.urdin3 thc NL buildinl to r dirtrnca of 600 I (0.37 ri).

lhrsurcacntr.of both bull end urrl rrdiorctivity hrvc brcn perforacd to

detrraine thc prtiG.n$ rnd lrvrtr of degcrit ion. Dcpth-dcpendence of csnctn-

trr t io,n l r  lnvqrt iget ld by rnr lyr i r  of  2 rucsrsr. j ; 'e roi l  p lur  rurples r t  r rch

locrtion. Rcrults ltr psGrGntGd in thc fota of rrpr rnd trblcr. l ' lcrsurclicnts

lncludc e hi3h-rcrelut icn rrcel  runrGy of  thc NL lcar in3r plent roof.

Thr rrltt ionrhip of rrcrl to bult rctivity lr dircusrcd brced on

lrbcr xtory end ficld drte. llcerurcd redioectivity lr conprrcd to rrguletor.v

hvrlr for purToscs of rrcoucndin3 corrcctivc rctlon. ledlolojicel prthre;r

mrtyrlr end dorc rsrcsrncnt lrG beyond thc rcopc of thir tttd,'.
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1.0 lcnpDs-

tl o*drr to ehmctrlrr e lr3r rnr fcr redtorctlvlty tt lr

ros.rrrr7 to hrvr rn rfftcioat ruptin3 plrn. llrlr rtrdy lr lntradrd to

tfrattfy rll emr hrvln3 hl3h unnin eontrnt, but Dot to cqrdrt detrlld

a5Tfn rithla thorl lrrlr. Cer. ru trlm tn proJrct dolSn to eecoqllrh

tbrr ebJectlvrr rlthout rtplrfluout rqllnj.

la ury flrtd protfrl tt tr dmlrrblr to ufr r ponrblr fnttnr*nt

rhteh crn bc rrrd on lscetlon. For qurlttlbcoatsol purgorl, holrvlr. lt

It nccmrrr7 to rrlrtr flcld ruultr to rtrnCmd lrborrtot7 Drrutlacntt.

Conrrqucntly, both firld rnd lrborrtorT r3llur.acntr hevr bcen trhn ln thir

Itudy. Ttrl rrlrtioarhip brturm tho tro crn bc urrd ln firrthrr Prrolrrnt rhere

It rill br rrpdlrnt to rrrr qrly ftrld lutnmatt.

l . l  Drr im of Srrol inr Gridr

Atr.borar rnirrlonr trcc ttrcl,r teh thc fon of plrncr $ich rprrrd

both horiaontrlly urd vrrticetly dsnrtnd frn thr tourc!. lecrurc of thir

dlrpcrrton, roi , l  nlplcs-crn bc lccr dcnrr ly rprcrd vi th lncrcerin3 dit t lncc

frel the oirtion point. ltrir u3nat tr drvrloprd rrr qurntitrtivcl;'

ErlEr for purporc: of dolpinj reqllaj 1fidr.

tt tr coren prrcricc to rhrletc clirrlon plrncr nrinj Grurlirn

rrthrutlctl mdtlr (Turnrr, tt?O; ASllE, 1973). l lrrtr rthodr rrr jcnrrelly

rpgltrd to cc?ouadr rhlch mr lljhtrr thrn uruttu orldo rnd rl|tci tcttlt

[m ngldtt, but thr rthodt llr urd brn er e flrtt rPProrinttlon. At

r[il3 llrtmcm fru r rtrcl, jrand-twrl soocrnttrtlon crn trhlbtt lbnpt

drrnjm lld prtetry lrhrvlor blcrur cf ehrtrltnl prttrnt cf pltn dilcmt

fril ti. .rlrtlcn lrvtl, tlrl l lr rrprclrlly tnr rhrn thrrr rrr i lrtrclrr

tc rlr tlr ruch.f lulldlnjr. tn f?dr? to Frfolvr nrrlbt Prt3rnr ot



t

lrperltlcn, thcrfcn. ll4tlaS nrt bc etomlt r?rerd. Yerlrtlm ln

cssroirrtlea brcmcl nre ryrtrrrtlc r3 tr.rtrr dlrtencm frn thr ltrcl.

lor r gtvm mlrrlca cardltloa, rlnd rpetd rnC rtnrPhlrle rtrbltlty, tL

Glurlrn plrm ndclr drtcrlbe dovnrlnd concmtrrtlsrr rdrlsb rrrt lanrerly

rr th pmduet of e, rnd c, (horirontrl rnd vrfilcrl rtendrd &vletlcnr

ef esrclntrrtloa, rcrpec?lvrly). llt.tl PrrrrS.rt, dlldl rm rlrc crlld

dbporrtotr cocfficirntr, lly br rrrd froe plotr ln thc rortbmt of Tumrr (1t70).

An l)"tictt cryrlrrlonr ley rlro bc urrd ruch rr prcrmtrd bf lhtnrllm (lrJS)

cT by v ' : in (19?6).  In thr  l t t t r t  cr tc,  o,  l r  fqnrd to YrtT er thc 0. t91

Dwer of dirtrnct frm thc:llrrion point, rhilr o, lr fornd te v.tf u tbc

O.tl l pouct (urdcr lnrrnrdittc rtebil ity conditionr). T*inj tht product

of o, rnd or, thcn, ylcldl e drcrcuc ln plrrc soric.nSrltlon lnvcnely rr

thr l.t porcr of dirtencc.

llre rmrntr of urrniua in roil rround thc lll hrrlnjr Pl.nt FBPr.tGnt

!n rcer+trtion dtl ivrd frol lonl-tcra dcoorrtiop rndrr vrryin3 rct.orolo3icrl

nd clrrlon cEndltionr. Althou3h the ebovc rnrlyrir doer net consiCrr thrrc

csrdltlonr r.prrrtcly, thc plrne ndrt tultrttr thet eoncrnttrtionr ln r

3lvm dlrcction rould vrtT lnvcnrly rr th. t.l porrr of dlrtrttcr frol thr

D lmt .

rrl llng

tt tt gprctrd, of courl., thrt l lountr rt l l  br hl;hgt la thr ptr-

r lnC dtrrct lonr.

tDr llrprrtlcn cf rctlylry lndlcrtrd rbcrr cm b. rlrtrd 3e tL

Grr. er.r rifei dryrlttan telrr ptrcr. lDr hcrtrmtrl rgrod of a tl[

(r/ frr hm nctrd te vrrT rr th.0.lta Porls cf llrtracl, t|r rrttcrl

4md (cr) rlre rlrlm rppmrlrltrlt ft llrtrner tc th. 0.1 Prrmr $rci

3irt nttrtrl lr 3r'flrd frnlrr lcnrlnd lefc?r lrpotttlco. lhlt ro

bttott rct trl.tirr nrctr 3h.3 Bho rslr of lnlt a.t rlSlm lreil.lC| |'ftfll.

t.tt s tlr l.f porrr rf llrtnrf ftr thr r.sfr. ftlr apat l| t|r



I ndlrl lptd rTrtn lr rbsn ln Ftnmr I rnd 2. tlr crotr cf

. th ryrtc nt cbilra tc L ritbia tfrr bnrtldlnj gcrlrrtrr ruch thrtJ$-l

(Ft3rr l) ' Att cff'rltr

&{a rllcl lr cmcmtr{c rt$ tlc lltrlcr ryrtc tr rhsrr ln Fl3rc 2.

ttlr frlf tr nprrl4ord or r Drprtrrnt cf Trrnrponrtlon rrp rltheu3h lt

tr rrcaplrd ghrt rn chrngo la mrdr rnd ccartnreticn rrrr not rrprcrcntcd.

l*pr rerlr porttonr cf tllr rrp u. prrrrntrC ln mctlcn 2.2.

ldtrf lllm (nn) tl Ftprrr I rnd I rrr drrva rt l5o mjlr

Incnratr ftcr tnr m*th. Cdrcmtrtc circtlr rrr drrnn tt lncrurin3

llrtncm lhcn tln Grrrt." la m{rr to drflnr rrqltnl rtctott. trblr I

nnmllrl tf,. srdft rnd thr ruultinj lt.lr of lrctorr rhieh rlrt chor:n

3c rrrt u dmcrlbrd rbcve .

berlaj cf mctcrr lr ladlcrtrd on Fi;urrr t rnd 2, rccorlplirhcd

r.Pilfrlt fct n-tltr nd cff-rltr lccrtlonf . llnbrrinj procrcdr clockvirc

n amh rrdtrl dlnracr. br3tnnla3 fror aorth rnd incrurinj outrrrd froo

th cratrr. llrc rltr rrp rhorr thrt rrny r.ctoa3 rrc oecuplrd by rooft,.>

c Frvamt. parymtin3 roil rrqlinj.

lle rnf cf tlre lll leulngr plent ru dlvldrd lato I rl4ll alcsrtl'

lrlrr Fll. rrcl rtcat nrutlal !r r tr (re roctlca l'2)' llill ryrtn

nr llmea Decanr ll$r rlelrnls lr fetlnDtr lf nt Gcrrrctlv. rtlon

lr tn h telrn. Grld rtrrntr cn b ldcatlftrd rlnlv by rw nr$rr rnd

crln n-.r. 7



l , l

n !8rTrT ctJretlyr ef titr rtrdy lr te |DGrl[ tlfr glllty

nrufitrrotr cf tlltl ea lhllt ta rotlr rurrerndtag tlr iL hrrh;r

;|lt. Ir mftr tc cirrrctrrrr mci meter ln $r ptd rrrGn, rrrylo

nm trlla fr!. t rndnlf rttctrd lccrtloor (A$llt, lt6g). !D, rqlm

ner jhyrlcrtly ecqcrttrd (rtrd) brfcr llbcrrtery mrltrh, rtrh tlr

aergtln ef r frr tAfch rrhlbttd lr4r rrrletlca la arfecr |nr. rr.rssr-

mtr rr drrerlbld lrtrr. iro tucclrrlvr roll plug m4lu rrtr t*m rt
Crci locrtlon, thr "rhrllr,' (0-0.! tn; 0-1.! cr) ud the "ctqr,'
(0-t'2-0 la; l.t-5.1 cr). rrcrr ruplcr rer. r.plrrtrly coqoritrd etd

aelyrcd rlthin redt rctor to provldr lnfonrtisn on dcpth-depradcncr.

A ccryutltlrrd rurdeo nuobrr lrntrltgt rer urtd to cioorc

rrytr lccetlmr beyoad tfrr 100 r rrd,lur. At elcrtr dlrtrnc:r, thc nrell
tltt of t.ctost rnd th: lntrrfcrcacl of bulldin3r md prvcncnt rcquireC

llnrr cf llASt 300 (thelth end Srfrt

furlni locrtloar by the Jud3rarnt of the fkld t.u. _Soi! naplinr ari{c-

prlblr:

Anrr ^rhould rpp.r to br rndlrturtcd for r long
Drrlod cf th.

ler3rr cprh, f lrt rtrrt trr prefrrrrd.

Arrrr rhould bt vtjrtrttd (rrl l  lrpt lrrnr cr
r l t i l r r  .?. l r  rm ldrel) .

h-re 3ftrt, rrylil r.t. 3*rn frcr rccf Crlpllntr cr lc lrrtl rhlch

atr artfft.a 3a crltrct lil cncmSrrt. rrdlorctlvlty. trri u;lr tccrtlarr

s'r r'e.a ll rir lrtr rrElet cJ Appadlc$ I md lt. tlpnr t md a rt|

-3dl.a rtt lAcrlng rlr*r rqlrr rrtr trhn,rtthla lrch rletor. ?rlm3lm
rfl; to tltr iA', lqrrllrf tc tltr r]f , md slrctm to tltr rccn.

l .
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l.

lell [ryltn1 toolr conrlrtrd of trc 6 lnch dlr*grr holt fsrf ,

ndlftrd to prn.tsrtl 0.t lnch rnd l.! lnch, srrg.ctlvfly, lln 3lrtler

|r4lrl rr' trlrtrd by r$rr cf m rttrched hrndlr rntll lt ;nacrrtrd

te 0.t laeh drpth. A oet rtrnlnrn rprdr ru thrn drrnn homtb tt

ula; r rrllrt tc tmv. r 0.5 lncl thlct. roll rr+lt. 6 lndrg la dlarrr.

llrlr rrt plecrd ln r plutlc br3 rrrtrd rtth the r.sror nrnbrr md lccrtlor

code (A, l, cr C). llrr dttp nrylr rrr trl.n rlth tht othrr tecl ly lanrlnj

It lntc', thc prrvious holc rnd trlrttnj lt to pcnctrrtG sl rddtttsrrl l .S',.

llc ttrtinuo rprdc rer t3rin nscd to FGagvG the crca trnplr, rerurie3

llr lnchcr thiel by 6 lachcr dlractrr.

Srrylcr frol locrtionr A. l, rnd C rithin r rcctot rcrc lird

la rlrninro Put et ?rledynr trotopcr (th. rhrllor rnd drcp rrqlrr brinj

proc$rcd rcperetrly). ltry rrrr thon drlcd ovrra!,3ht rt tOSoC ln ro ev3n.

fhc drird rnd l i:cd renpler rcra lordrd into trrtd 150 ar polycthylenc bottlcs

Dld rwci3hcd to drtcnine thc roil rcijht. Portionr of yctctrt ion rcrc

lncludcd ln thc tuplc but rochr trGrt.r thrn I lnch ln ll:r rcrt ucludrd.

llrenltn-2St rnd 335 rrrc ruurrd by grr n rprctrrl rnrlyrir of

thc bull roil r4lcr. Activlty of thc forerr lrotopr ru lnfrnod by

rerurin3 thc gl krv cairrion of ltr deughtrr product, ltr-2lf (?h.3a dr:r) '

unninj  rcculer rqu. i l ibr i r ra.  Act iv l ty of  u-2l t  r l r  r l rund by t t r

llt hV nltrlcn. Four ?rlncrton Cn Trch. tnr. ltthln-drlftd gtrrntrn

e.(U) drttctcrr rrrr ulrd hrvlng ncrlnrl rfflclmcht cf l0l nlrtlvr rc

lc{ll lcdldt. llrr drtrstc?r laf csurretrl tc r ]bcllm htr, tm. pf,cl0

.ilPutrt ttttlt fcr drtr rcqulrlcn rnd rcductlsr. ?ml lrrreh rnl t?.Gtrrt

atlTtlt r.rrr prrfonrd urln3 ttuclmr Drtr rcftrrtl. lr?lm llar Genttd

trtt I so t lpurt 3tvtag drtrcrlca llrttr i.r? I Fllrrn fbr u.itf ml

C,l ;tlljtn frr lr.ilt.

lF



It

Srtlbrrtlcn ef thr 6r(Lt) drtrcrorr ru prrfonrd rprclrlly fer

srnlrn lrotopcr In rhr ltO rf bottlt t.c..rry. Orr 3rr ef tftf rtuderd

*ralu orldr rrr rlmd rtth rolt rad lcrdrC lnto mr cf tho tctrl.r.

lllll rtradrtC ru corntrd ln rlch drtrctor to L3rrrlnr rfftstnrcbt fcr

t',hr nriout tP.stnl lln;r. Strbtllty rnd qrnlity eoottot of thr drtrcterr

rn nnltorrd by eountin3 r rird lf!l5 rtrndrrd ln r plrner 3tcrtry trch

rret ud by plettlnl thc ruultr or I Gontrol chlrt.

l.t Arcrl Redigrctivitv NcrgurrErnts,

Ar introduccd in lrction 2.0, r firld inrtnrocnt flr urcd et

ceeh rr4lin3 locrtion to providc eorrrlrt ivc trcel drte. lhuurctcnts

frm this instnracnt, crprcsrcd in pCl/ca2, rrG prrrcntcd ln App:ndictr

I rnd II. Thc rrlrt ionship to bulh tctivlty (rxprnrrd tn pCt/tr-D) ir

d l rcurrcd in rct ion 3.4.

Itc f irtd inrtnrncnt raployr r Tclrdyne Isotopcs rodiun iodirie

f,eI (Tr) dctrclot rcrturin3 5 inchcr tn dienctrr by 0.5 inch rhickncrs.

l tc ctTrtr l  i r  tunoundcd by r  t /16 inch thict  cyl inder of  r t r in ler l  r t te l

to providc rhiclding e3rinrt lor cn.sDr rrdirt ion frorn thc ridcr. ln

sPcrrtiotl, tht t is of thc cylindcr rrl plecad dlnctly on thc roil. l lre

drtretor fece ir rccllrd I co fros thc cylindcr rin, hsrcvcr. Ilo rndin3r

rctc tl l3n rt rreh l itr, onc rt thc roll rurfrcr rnd rnothcr rftct rmvin3

0 .5  lach  o f  ro i l .

r redlrr lodldr drtrctor rrr cnrylrd tc r Cenbrtrr hrlrl t0

rlslehrnnrl ullyrrr. Grln ru rdturtrd to 0.lt hY prr clunnrl rllcln3

e rlrrlng tJrt. cl t to ltO hV fer thr l0?l clrranrlr, llrr lartnnnt

Trchge r.r rurtrd on r ltl3r.rhrrlrd hrnd tnrcl. A lt rclt rstm)llf

lrrtrry rtd I ltl vclg AC lnvrrttr ulr. urd m I pcfrr tu?tlt. lech rprttnn

llrrlm| rlr rtcrrl.d co nlnrtlc trp. ctllrttt ml Grtrtoln{ flr fUtril

t|ffttill.



la

huutmratr cf U-tIt :ln cbtelnrC by rpectrrl rnelyrlr ef rhr

It btl llt.ltl prdr. U-tt5 fu not $rlyr.d urln3 thlr lnrtn!.at. tpectnl

lrferrrttoa u.a. rrlttrn qr r drtr fon u t r3loar: thr p.rh ntloa brvlng

I csutrnt rtdth of l0l chrnnclr rnd tro edJrcmt rhoulCrr nglonr tnctud.tn;

ggrorlutrly 20 ehrnnrlr eech. Detr rrductloil ru prrfornd m e prcanm:d

cltculrtor. lntcjrrtrd countr in thr t*o rhouldcr rr3lonr t r. rrpnrrcd or

I ptt-dlmnrl bulr rnd lvrrrjcd to jivl thc brcljround ln th: pert rr3loa.

lhrbtrrctinS thit beck3rorurd fron th: lnta3rrtrd sourrr ln thc perl ylcldr

l DGt sount rrtc for purporcs of celculrtin3 ectiviry. A 200 rcond lntrwrl

rrs nrcd for dete rcquirit ion, rrrult ln3 in r dctterisn lhit ncer !5 gCL/az.

Celibrrtion uls pcrforaed 3 tiocs r dry in thc firld by rcedin3

I urrniuo tub-rtenderd obteincd fron r convGnc! lt thc t{[ lcrrin3r plrnt.

Ttir rraplc vrs proviously urrlyrcd both by ltr tra,; rp.ctnn end by lrotcpc

dilution trss tpccironetlf rt Tcicdync l lotopcs, j ivin3 rrsultr rhich lg"GG

rl th in 0.41. Tlrc coupourd rrs found to contein 0.21! yCi/pa U-136 ud

0.0051 yCi/ tp U-235. ly couprr i ron,  NBS nrturr l  Ur0,  contr ins 0.3t0 uCi, /3n

U-23E end 0.013f uCl/ tF U-235. Thc NL rub-r t rndrrd i r  thus 761 purc bercC

m ltr U-23t rmio ro thr rtrndrrd. Dcplction of thc NL ranplc ir rvidrncrd

Dy t t r  U-25S rct lv i ry of  l .St  r i th tcsp3et to U-23t.  th i r  conpr"tr  to I

levcl  of  r .7t  for  neturr l  urrniun.

tlrc f it ld crl ibrrtor conrtrted of t jrrn of thG urrniur rub-rtudrs{

rprrrd l lrtfonly oy3r r 3 lnch dlutrr ctrelt ln r f let pan. A thln l lyrr

ol tgcxy ccvrrrC tht urrnlur to lrp lt ln plrcr. Att.nu.tlcn ef rrdlrtlgt

17 ti. Jpcs, fu Gcrp.nrettd throu3h urr cf I tfcter drtrnlntd b7 ccutla3

m l&eatL;tl :-!-i:r; ieii r lthout thr rpcry cc.tlng. lfftctrnct cf th| roal$

lcdl& ,frt.r nr fomd to ryfrrtr 0.l l t cv.s th! I nnth m4lta3 p*lcd rlth

Ur\\'t'l



r rtttdrrd drvlrtlon cf 0,009. A mr rfflelmcy-frr drrlvrd frnr mctt

mltbrrttco nn for rrduclng rubrqu.ot lrtr.

&rnty of thr lfl lrertn;t glrnt rcof ru prrfcrrd rlth ra

Srrllnr FtC-l lu-ra.r&r trnr drtrctor (llrl (Tl); t.l7 er dturttr by

I r t'htelnrrt), Thr grobl rrr eorrylrd to rn Srrtlar gAC-ltr sclrlttrc.

rtlr rhtch provlder rrrdinjr fron 0 to 2,000,000 courtf Pes dnutr. fh.

lnrtnnent tllovr t.mr drtrctlolr of dqlmrd urulrr rhllr .dllbttta3 |

lc brcljround boctwr of poor cfficlcncy for hl3h mrrgy trnr rrdirtloa.

A brur rhicld eround tlrc rlcrcctor rreludcr lotr-cn.r$f redirtlon frm the

r idcr.

A t-DcrGr-rqurtG Srid ryrts8 ylr rrployrd on thr roof (mctioa 2.1).

Itc probc rrs hrld rithin S lnclrcr (7.6 cr) of thc rurfesr tnd rvrC cvtr

thr grid rlrarnt rsrtil e rrrinrn FtrponrG point rrc locrtcd. ltir proctrr

rtr fecil i tetcd by I hrtdrst conn.ctrd to thc rtrr rhieh providcd en

erdiblr  eountr l tG r l jnr l .  l l rc probc ru thcn loscrrd to r i th in h inch (0.6 ca)

of thc rurfrec to obtein th! lctcr rredlnj.

A clrrct tours. for the tyttG! rel lrCc by rprcrdini I 3tla of

fL rub-rtendtrd urrnirn orldr unifoaly ov.r I jrl ln thc bcttm cf r flet

poa. Tlrc tourct rrr thcn rrrlrd rith I I ro thich lryrr cf plertlc. t lrdln3l

cf sh. chrcl rourc. rrrr lrde lrvrrrl tirt pcr Cty durln3 tha t$tv.y to

Itrtrinr lnrtmrnt ltrblllry. Crttbrrtlcn rlr prfctrrd tt Trlrdlnr lrctryr

ftrf tbr &S-ttrnaud rpptntru prrvlmrly docrlbrd fcr thr rell rutl.t

lrtruat. A {rtrctlm llrlt cf 100 l9Llgl,z rrr [rltn d to thr rlcf x&r|t

frrtcr llrrd sr rrdrtlllty cf tir rt.t.
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t .0

Ittr rtudy lnvolvrr r lrrjr nnbrr of lmrurr.ilSt rhtel rut ba lfle'

cletrC rlth 3rejnphtsrl locrtloar. Sttpplln3 grttrtnt ca rr?r rtt lrd to

coay.t lnforrrtloa rtrply. ltr lndivldurl lcrturn.ngt lrt stpril?d lE r?'

lradlcu.

Drpth-drgmCcnct of urrrrhn cdrerntrfclcn rad tbr rrletlmrhtp of

r3rrl to b'ult rerlvity ut rnrlyrrd ln thlr rretlon. luch lnfoantlon lr nmfsl

fcr plennin3 eny furthcr rurr'3yl or eearietivr ectlon. F!.nrlly, rl3rlrtory

lbltr lrG prcscntrd for eouptriron to th; drtr obteincd.

t. l Soil Surrry lrrulg!

Itc U-23t conrmr of roil on th. NL lcrrin3r plrnt rltr lr rhcm

ln Fljurm S rnd 6. lftc fonrr exhibitr r rhrllor ruplc (0-0.5 lnch dcPth)

rnd thr l r t t r r  erhibi t r  e Cecp naplc (0.5-2.0 lnch).  tdmti ty of  t .stcr t  r r ) '

br found by rrfrrrinj to Fi3urc t. Arrer oceupiad by rooftoP or prv.ilcnt rtc

drrlgnetrd by contrrrt int prtt.rnt bccrurc roil naplin3 rrr lrcludrd.

lndividuel rctlurcncnts of roil qr thc plmt rite lrr dirpleyrd :n

Appmdir I. Ttrir lniludcr ltborrtory rnrlyrcr of U-23! rnd L:'?JS ln thr con'

porltrd bulh renplrr rr rcll u trcrt !.rtuttocntr of U-?3t rt rl l  thrcc

lecetionr rithin I rccror. Cenvcntionr for rrportlnj tolttms.t lt3 fr-

ptr ined on thc rppcadir  f ly l r r f .

la r tlrltrr renncs, dmr fcr thc cff-rltr tslC tt. Fr||at.d la

rg lcrr oa Ftgu4r ? lrd l. tlctorr rrr ldmtlff.a bf nfrstlE3 te ll|u$r

I nd {. ladlvldual rlrurcrntt rlr ltrtrd tn Appradfi ll.

lhr loll|rlttcn prtt.tnr l?r ltlonlly ftpmdmt pt llnttln.

ttrrntrr Goncmtrttlcor rbovf tO PCI/F .rtrnd te thr .00 r nllur l$il rt

tir ptrnt. ttrlt Gcffi.rpondr tc prtdollnrnt r-rt rlnlr tfn rb I na ln
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lr rtll lr I lr€fltdtry prel ln rinttr rlndr frol thtr dlrretlml. t[llerty,

sfmd.d drporlrlcn to tht 3E rrflrctt prwelltn; Sil rtlrdr & rlatr er rrll

Ir I tfcsrldrtT pml ln rrrtr ulad froe thlr dlrlctico. llsr tr r trrtlrt?

nttlnta cnpoa.nt ln bcrh nnrt rnd rlatrt rladr utrtch rccqntt for brodrt

lrporltlon to thr tsnh of tbr plrnt.

D.plcttm of U-t!5 lr ryidant frn thr drtr la both Agpandterl I rnd

ll. llr rctlvlty ntlo of U-l!S to U-lilf lr ;nerelly ta thl rlclatty cf

O.0lS. tNrtunl uttrlrn. by curtrut, hrr r ntlc of 0.017 (rctlan 2.3). ln

rrrry rcetorr hrvinl lou coocntaltlmr, hflrrrt, lt $ l4crrlbh 3o dlrtin'

3ulth brtrrm nrtunl errd drplrtrd urrnirn brceur. thr tohemsl of lrrturr'

mnt dorr not rllor nrffictmt prrclrtsn ln dttrainlnl th. lrotopr ntlo, Ar

lndtcrtd by thl N'r.s' Drprrrrot of lhlltb (r9?t), lrtuarl rolll rrr rrtl-

rtd to csntrla f fQ[/p of ll-2!1. Srctorr rlnrln3 trultr of chlr rrgnitudr

rrr probebly nrffretrd by the plrnt.

t.2 loof $rnrv hrultr

tnrl U-13! Llrurratarr fecn thr NL htrinjr plent roof rrr rhorn

tchrertlcelly tn Fljurr 9. lgdln3r fot 6ch h r 5 jrid rtrafnt lll 3ivm

ln Appmdir ItI, lnCurd by rw nrlbrr rnd by cclrtr nulblr. Drgorltion

Ftt.rnt ttr trlttrd to rtrch lccrtienr rnd roof tcpo;rrphy.

t.t Drpth.Drpmdrncr of. U'2tt ln Soll

- Itr1shr cacratertlcnr tn rbrllcr nrylrl (0-0.9 tnch dlPth) rtr

tlcttd r3rlnrt thort of l6p l4lrl (0.!'i.0 tnch) la Ft3ur l0' Srp*rtr

grghr rrr rlrcqr fct m-lltr ud off'rltr lccrttmr.

p3rurian llnc la Fl3urr l0 thor good ccrtrlrtlqr fet thc cff-rltr

lrctctr (eorrlrtlm ccrfficlmt t r 0'f6)' Ttrr rhrllcr/drlp rrtlo lr nrrr ?

tt



?t

e6

l0

s5

a0

r_: x
4 . .

_ :  
i \

\

. C

FI6I,NE 9

ANEAL U.2Tt ON fiE NL
IEANI}iGS PI,,Y' BooF

- 2
1_1 e 500 *tt=
[l roo-:ooo
El 1000-6000

$l cooo-toooo
I  ,  lo ,ooo t ;  l -  i : ' ' :

$ not ruurrd brcrurr of
tturClnl rltca

t0

ll

t0

m



t
t
l.

a

*
T
El

!
;

1000

t
g

.tF

ts
a'n
G.

d

!
i

0
r00 t0

DrcP U-ltt. ECI/rr €D

nom r0
W!||.EFE{DBEE C

U.ttl ttf t9lt

l r? . l r . l t

I

I

a

a
a

t a

f . t . l h . l t t
r r0 .5 l \

a

a

a

a
a

a

a a

a

t  
.  

t t .



&r thtr dltr. lt rppnrr rhet lcmr eonemtrltlcnr cftrn

tttlo, lo:rvlt, rnd ther thr cvrnll rtopr tr lacnrrrd lf
Slch lrr thlllor.

21

chlbtt e rqlllrr

f,l3h ccacrntrtrioar

llrr oa'rlt. Plot tn Ftlun l0 rhorr peor.r cerrrlrtlm (r . 0.lll.

lbr rr|rrrrlon ltar her I lor rlopr md en lntrtsrpt frr frm t.rc. ttlr ecn-

trrttlnt brhrvlor could br rrlrtrd to Clrtrncr fror tht rrtur. pclnt. vrrie-

tlm ln pertisll lllr, dlffrrmsr la thr ehrrectrr cf lollr, md $r ehrlutel-

egr of rclcerqc uy rlro be frctorr.

lrgtd dccrrut la concmtrrtion uith Ctpth lryltu th* corrrcrlve

rctlon crn be resoaptirhrd by rreoving r rhrllor lryrr of roil.

3 . f

Qto putTore of thls rtudy lr to rrlert rrrrl flrld l.lrur.a.atr of
t

U-2tt (pCilcr') to bulk lebsrrtory !3rsuracnrr (pctlro). Such rrlrt ionrhipr

r l l t  bc uscful in futurr rurvf)rr rhcrr l t  vl l l  be trpcdimt to ut3 f i t ld rce-

$traocntt t lonc.

A hborrtory rtudy ver prrfotard rt T:loc;rnc lrotoper in rhich

lt|'urcd rloErtt of itl rubrteadrrd urrnirs oridt rrrr rCdrd ro roll. Conccn-

tntlonr of 216, a27, r lad 6a9 pcflp rrrr lrdc urin3 l0 k3 of rol l .  Tlrr t tr.-

t lr l  rrr r ir ld by tuablin3 for lcvorrl  iourr on r trchrnlcrl  rcl lrr.

At lquorr  o f  th t  rc t iv r  ro i l r  r t rc  Ci r r r ibut rd wrn ly  la  thr  bct to

rf m ll ' lnch (2f sr) dlurtrr crCbcrrd cylindc. tlrtcbrrrrrr of l, 3, t. c.

!, ind l0 cr r.r. ttprrrtrly prrperrd rad rhrn mmulrd fcr rrnt U-ltl. trch

a..trrtilfit rryleyed chr fl.tc lp.ctscrccpy tartnrctt rr &rsrllrd la

rg3lcn l. t.

tSmltDS llnt, ln FlSurr ll rcrr drrlvrd by ptctrlaj thr lelcmtcry

f.tl, Arrrt rcrlvltT (tcr/crlt lr llnemty mlrtrd tr luth mttytt, (trt/F)
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lcr rny Slrm rtrtnj drpth. Grntlr l.f.fn ytlld htjhrr nrlcr ef 6lrt ts

)rlt estlvltr. A ltrtttnt retlo of 1.7 rm terlrtc rt r dtptb cf I cr. 6r31tlr

tblcla$$r of rctlrr roll prcdrrct nc chrngc ln rtrrl rctht3y tcelrrt of

rErotTttoa of thr 9! trV tur. rlrrloo Dy thr rolt lt6lf. Otlrrr gletr cf

tb lrborrtotY drtr tDdtsrtr thrt vrrlrtior of rrnl rtlvlty rttf, rtrlng

drpth lt te3rritblc (Eot rhcrn).

Blrclrr ln Flprr ll ur r pornlon of thr ftrld deu frr Agprndlcg

I end Il. Conemtrrtlonr tbovr 300 pCr/p crhtblt rn uml-tc-bulh retlo ater

2..frlliaj clorl to thr leborrtotT rtlrttoarhip for r I ca rnifoa elrlaj

drpth. concrntretionr bcler ?oo pci/p jrnmrlly uhibtr r ntio bljhr

Shrn 2.

Tlrc lrbctrtory rnd ftrld drte err nct totelly smprnblr brcrurr

srrnftn la thc fi:ld lr aot rrprctrd ro br nnlforlly rircd rirh Ctpth.

Fl3urc ll Corr tuStGtt, horevrr. ghrt hijh concGitrrtionr of urrniln rrG

janrrrl ly rhrl lor. Thir ruult ir r;snriltmt rlth the obrmvrtionr of rrc:ion

t .  t .

If thc ffuld lnrtnncnt lr to be urcC rlonr in r drcoatuinrtion

tlncyr rn rl3rl'to'Dtltl frctor of 2 routd providc I c,gntaryrtivr cv."-.rtilrtG

of U'23t concmttlt iont. Ar rhovn ln Fijurr l l , lorrr Boncmtrrtlonr jmrrrl ly

hrvr mtior hi3htr thrn 2. Dtvidinj rn rrtrt lGrturg.nt by tlrr frcror 2 rl l l

jrarrrlty ptodxr I hijh rrtlrtr of bull U-2!!. rrprctrlly ln cff-rttr

tccrtlenr lherr rctlylty tr dlrtafuhd.

t.t lcruletctr Lhltr

bthosltr for rqulmtnf redlorctlvr rrtclrlr lr lllcuurd ta r

ttrtut ttPo"t pmpmd by tlrr l{.Y.3. Dcptrtreat of lfolth (lt7t}. ft rtrrr

lrgertrnr cf lnvlronrrntrl Cqrrrvrtlon (DtC) n3ulrtrr anvlrcnmttl s.lartrr



p

md cltrl lldtr for unahr sonclntrrtlent la elr rt thr Dcln3 cf iltmm.

Dqrrarat ef llerlth (DSl) rrSulnlcnr fct rrlnrt to rlresttrellrd ."r.i .tn

th rnr Ir tlprc for DCC. lhr Strtr Deprrumt cf lrber 00t) ratrbllrh$

tlrttr fcr lartrllrtlc'ru raC prcprrty rhlch ur n$Jttt tc thr turtdletlm of

tbr lebor Lrr md tc lndurtrlrl cedt lulr lt.

A rcgulrtorT ttrit for urenlrn ln roll lr fe{nd ta ?rblr t of Cedr

}rlr tf . lotlr ln rncmtrollrd raflr rtteh emtrln lrmtrr tbm 0.6 9GGGTG

nnnlrr by rrt3ht ltt to br cwrrldcrd rarrcr rrtrlrhl. ltlr csrerntlltloo It

rqnlrrlrnt to l6i PCf/f U-25t.



tttr rtudy srportf l.rrurrf,mtr of u-r!f rnd u-r!5
ln3 thr f,L tcrrin3r prrnt to r drrtencr of 60o r co.!7 rrr.

ln rctt alrrend-

t}r emr nr
llvtdrd tato l?0 rnptlnS f.ctosr qr r redlet grtd cmtmrd rt tf,r lultdtn3.
tn rdcltton' 14 ttctort rrrr trf,plrd en tb. plrat lltr lrrlf. ttre mcf of
th' hrlldl'n3 nr ditldrd lnto rpptoriutrly ll00 rquur ;rtd rllratr rfiteh
rar. rurnryrd for urrl nillorctlvlty.

Ercb rmtor hrr beea ch*rct*r:rd by *prrrtrly csqorrtint !
rhrl lsv roil rerpl* (0-0.s tnch drpth) rod ! drrp rrplrl (o.t-:.g lnch).
tll$r uarc enelyrd by trrnr tp.ctrorcopy n Tclrdynr lrotoprr. In rddition,
r f lcld lnrtnnmt rrf urtd et ell S locetionr vlthin rlch rcctor ro obtrln
rrtrl U-2St rctivlty.

hcultr hrvr bern prrrcntrd tn thr foro of upr rnd trbl*. srip_
glini Prtt.rns on rrPs rudily idratify thr ururir ' cont.nts of ,retorr.
Deporition ir 3rcrtr3t to thc northvtrt urd routhrtrt of thc plrnt In thc
dlrretions of pr;vell lnj rlndr. Litt lr unnirn nr fcrnd rt cirtenccs

trart't thrn 100 r; qrly ! rretoru bcymd thir nn3r rrcmdrd zo fr,t/trrn,
the hijhut bcinj 56 pCl/jnl.

lhc r'tuttocntr lhor r rrpic drcrurr ln unnlrn coagrnt rith
depth.  sraplcr  f rm 0.s to 2.0 inchcr drpth jmcrel ly uhibir  r  nr l l
frrctlcn cf the concmtr.trcn rn the top 0.s tach. *Aner u-ztr (rrprr*nd

a,

;|r-rcr/cr') nr fornd re br rbqrt I ttn ilr Dutt u-i$l (rrprlrrod tn
Fllrn). fllf rllrtlcnrhlp vrrlo rtth drtlj frpth, er rhcra 17 r lrbcr-
mert cprtlurt.

lqutrtotT llritr fot urrnln ln rnccntrellrd mu pr pr.rcribed

lf ttrr ttrtr cf Xrr lcrt Drgrrtrmt cf trbcr ln ccdr tulr ff . Ecllr Gqrtrla.
laj |ri|tff thrn 0.01 prrsnrt unnltr Dt nljht lrl tr ]r esrrld6rd rmpsr



tt
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j
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mtrrlrl rnd rhculd br rrowrd tc m rpprsyrd dirponl rltr. Ttl,r cooegrrrr-

tlcn lr rqulvrlot tc 167 pCt/|'u U-lt!,.or atlaefly tog fcflfru. lnltd-

lal thr rst{Yltl In thir rry lr furttftrd Dy rupltnt llacsrtrlaty tn my ftrld

Folrm rnd by thr rclcnttftc bproprirty of trrnrlrtlal r rln3tr-rlptfi3rtrr.

dlltt r*ight rrtio lnto r thrm-rlgrifiernt-dijtt rctlrlry. Tlrr fl3urc

r00 pCr/gr lr rlcoamdrd eftrt dircurrlon of thir potnt tt I ...tlag rlth
rrpacr.ntrtlvcr of DEC, Del, rnd FL.

Tltc detr of thir ltudy ern bc ulrd to recmmd I courrc of rction

for cooplirnce vith thc rciulrtory lbit.,s.ctor hrving hijh urrnlrn csncan-
tretionr rhoutd br nrtrcyrd in ttrrtrr dltril to drllnmtr rll lr.lr rhich g-

crd th. ltdt- Soil rhould bc rrlcstivrly rctovcd fren thlrc 13Glr unril r
t.-fuilcy finds tho to be et reerpteblr llvclr.

Sprtirt vFirbil i ty urst bc cearidrrrd ln drcidin3 vhich rGctors
to C' l tcr for furthsr tunGy. A rctor could chibi t  ln rvrrr3c Gonccntrr t ion

l r . r r  then thc regulr tor7 l idt  (brrcd on thc 3 ruplc r i tas).  but  ct i l l  con-
tr ln rrGrs rhich c:c lcd thc l in i t .  tn ordcr to rr tebl i rh e 3uidel inc,  lJ

rrctort rCre rrrsincd in rhich r roof dri.plinr rrr rnplcd. Arcrl u-zst

LlEuacomts rt thlcr rltes rvmicd tricc thr roCiDgr rt cthcr locetions
ln thc 3.!t tcctor. Ttrir frctos rry bc urcd to rpprorinrtc thc conecntrri in3

rf fet  of  bui td in js rnd topo3rephy.

tf thr roll crpotita frol I t.ctor lGrrurG! loo p€flpu or grGrtrrf

tDen rppllcrtior of thr rbovr frctor lnErcrtu thrt 16. rr.ll ny ue;cd thc

rclnrl rrjuletotT ltrtt of l@ pct/lrrr. rt tr rrclandod, tDmforr, tbrt

rll !.ctc'r cf l0o fCllrnr ct Itr.tfr U-2!l br rl-otlrrd ler r lrtrllrd lur-

trt. l lrrrr loctcrt trr trrlty ldcnttffrd by thr rt lppllnj prtt.ta! crl

Fl;uru I md ?. ta rddltlon, tr lt rrccrmdrd thrt rn, rcror ctrlbltlaj r



It

rlalh erlrl U-2!l rredtnj |rnr.t thrn t00 pCt/crt br rr-nrrvrrrC m rrll.

tllr cdt|fln lr burd n thr rrlrtlmrhtp cf rrml tc l$lt rctlvlty (rectlan !.t1.

fb mcltrrtlai frctcr rbcvt lr not lacludd la tMr celnrlrtlca D*nrrr roy

nrl r..$rmtr $l!r trla et lrtgllmt.

D.utt.d nrrT.yr rlthla r rrctor ern bt tcsonpllrhrd rltl r ftrld

lrml||rcrt tlgrl. Snfftcknt drte glrtr to nlrtr tbme trlrlrrrlcttr tc Dult

taBlrltf. lny rrrr rtthta I r.crot rhleh rredr f00 pCl/crt * lrotr, iltarld b.

rcnDd of nrfecr rell for dirgoret. ttrt rrgid drcrrur of rctlvlty rlrh dcpth

($ctlm t.t) ltrdicrt.r thrt rmvrt ef e thin ltyrr rlll ;rnrnlly be ruffi-

3llat. llrr |'m rhorrtd br rr-arnryrd rfttr the rroovel cpererion to vlrify itr

dfrctlvorlrr.

btfrt rtndy tr ncnadrd for thc tll brrlnjr plrat rcof. Gcdr

hh tf cltlr r?.lrtf ltrttr for fl.rrd rnd rcovrblr rctivity. Thr rrlrlvc

mntr cf fl$d utd rccvrbh urutirn rborld be dttrtllintd lr lryGrll locerionc

uhl r vrcrnnlni, bnrrhiaj cr ruhin3 oprrrticra. If I ler3c portior ir fipd.

sll of thl reoftni rtrrlel rbould br enrlyrd to Ccrrrainc pmcrtrtion dcpth

b cetr r ravel opentloa lr rqulrd. Appltcettsr of rrr ro fir r1 rstiv-

Itt. d lrPlorrrtlnj rcnrlty to dollnerr thr rcof r senrrollrd urt rharld

rlre L emrld*rd.
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InG. lr?!. rrcmcndd Gutdc fer thr prrdtetron of thr Drrp*rion of Atrbornr
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EXECUTIVE SUHMARY

To  lBgeBs  t he  haza rde  aesoc ta ted  n l t h  expo8u re  t o  t he  con tan lna t l on

on  t he  roo f  o f  r he  C ISS  v i c i n t t y  p rope r t y  bu l l d l ng  a t  I l 0 {  Cen t ra l

Avenue ,  A Ibany ,  New Yo r l r ,  t h ree  exPoBure  scena r l os  se re

quan t l t a t l ve l y  eva lua t€d .  The  t h ree  gcana r l oe  t h t t  L t e re  eva lua ted

r rG  ( f )  t he  expoEure  t o  a  r oo fe r  r ePa l r l ng  t he  bu l l d i ng ' a  l oo f ,

( 2 )  t he  axpoeuEe  to  an  o f f i ee  wo r l r e r  wo r l r l ng  a  60 -hou r  h teek  l ne ide

the  bu i l d i ng .  and  (3 )  t he  expo8u re  t o  a  r es tden t  l i v l ng  on -a l t e  who

ra l ses  a l l  o f  h l e  vege tab le6 ,  g ra tn ,  and  f r u t t  l n  a  ga rden  v l t n

eon tan ina ted  eo l l .  These  t h ree  Beena r l os  we re  se lee ted  beeauee  t hey

cove r  t he  Eos t  r ea l l s t i c  as  ue l I  as  t he  ve ry  un l l he l y  bu t  p l aue lb l e

Grposu re  ee€na r l os  g i ven  t he  cu r ren t  use  o f  t he  e t t e .

Based  on  ve ry  con6e rva t i ve  a6sunp t i ons ,  t he  nax inun r  who le -body  dose

ca leu la ted  f o r  a  wo rke r  on  t he  roo f  l s  0 .35  n r rem/y r .  APProx ima te l y

75  pe rcen t  ( 0 .26  n ren / y r )  o f  t he  who le -body  dose  resu l t s  f r om

expo6u re  t o  ex te rna l  gamma rad ia t i on ,  and  t he  rema ln i ng  25  Pe rcen t

(0 .09  n re ra / y r )  wou ld  re6u I t  f r on  t he  i nha la t i on  o f  eon tam ina ted  dus t

pa r t i c l es .  Th i6  t o ta l  dose  i s  l ess  t han  1  Pe rcen t  o f  t he  DOE

rad ia t i on  p ro tec t i on  s tanda rd  f o r  t he  gene ra l  pub l i c  o f  100  mren / y r -

The  max imum who le -body  dose  ca l cu la ted  f o r  a  pe rson  wo rk i ng  60  hou rS

a  h reek  l ns i de  t he  bu i l d i ng  was  6  n rem/y r .  o r  6  pe rcen t  o f  t he  DOE

rad ia t i on  p ro tec t i on  6 tanda rd  f o r  t he  gene ra l  pub l i c .  Th i s  t o ta l

body  dose  wou ld  reou l t  exe lus i ve l y  f r on  ex te rDa l  ganma  exPosu re -

po r  an  on -s i t e  r es i den t  who  ra i ses  a I l  o f  h i s  vege tab les ,  f r u l t ,  and

g ra ln  l n  ga rden  eo i l  n i xed  w i t n  con tam lna ted  roo f  na te r l a l ,  t he

na r l num who le -body  doee  sou ld  be  2 . I  n ren / y r  f r om the  i ngee t l on

p t t h r t a f ,  sh l eh  l e  aPProx lna te l y  2  pe rcen t  o f  t he  DOE rad la t i on

p ro tec t l on  t t anda rd  f o r  t he  gene ra l  pub l l c .

Be rcd  on  t he  GB t l na ted  dose  ca l cu la ted  f o r  t hese  t h ree  seena r l oB ,

t he  roo f  o f  t he  bu t l d i ng  a t  110 {  Cen t ra l  Avenue  mee te  t he  DOE

gu lde t  l nee ,  . nd  t he  use  o f  t he  i r u l  l d l ng  l s  aceeP tab le  r r l t hou t

rad lo l og t ca l  r aB t  r  l c t  I ons .
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I.O INTRODUCTION NID g'U}qANY

l. I oNEerrvE,urp'.gcoq!

th l r  s .por t  d r re r lb r r  th r  ! r thodo logy  u r rd  to  p r r fo rE  tn  r f t t . rB .n t

o f  tho  h .s r rd !  . l l oc le t r i l  u l tb  a  red toac t lv r l y  con t rn ln t t .d  roo f  r t

e  v le la l t f  p roDr r ty  n . r r  th r  Co lon lc  In t . r lD  S to r rg .  8 [ te  (C I8S)  ln

Co lou l r ,  f l u  Tork  (F lgurc  f - I ) .  Rcru l t r  o f  thc  hazard  r . . t . . l rn t

l r r  l l l o  dc re r lb rd .  Rrncd la t  ee t lon  p ro toco l .  . r t rb l l rh rd  by  thc

Drper t len t  o f  Enr rgy  (DOE)  porn l t  u .G,  s l thout  rad lo log lca l

ra r t r l c t lon r ,  o f  I  p rop . r t y  l f  l t  c ln  bc  ghovn  th r t  th r  be t l c  do l r

l l r t t  o f  100 l r rn /y r  1 r  no t  excccdsd r t  the  proper ty .  Th l r  haaard

la r . l raan t  ua l  pe r fo rned  to  de te rn lne  whs thc r  the  dosc  rc ru l t tng

f ron  Gxposure  to  rad lgac t l ve  oa te r la le  on  the  roo f  o f  the  bu l ld lng

r t  f l 0 l  Can t re l  l venue  ln  Co lon le ,  New York ,  l g  w l th ln  thG bas lc

rnnua l  doee  l tn t t  Gs tab l lehed  by  DoE and ,  aB auch ,  uhe thc r  thc

DroBGr ty  i ,e  1n  conp l iance  w l th  the  eupp lementa l  l l n l t  P rov le lons  o f

thc  gu lde l lnee .

I.2 BTCKGROUND

B. tescn  1958  and  198{ ,  the  Na t lona l  Lead  (NL)  Indus t r les  p lan t  1n

Co lon lc ,  l fGU York ,  pe r fo rned  var loue  cas t lng ,  uach tn lng ,  and  n l l l l ng

op . r r t l one  on  u ran lun .  The  p lan t  p roecsscd  p r lna r l l y  d rP l r t l d

u ran lun  DGta l .  The  excege  u ran lun  ne ta l  sec  ox ld lz rd  to  r rdueo  thc

po t .n t l t l  Cor  .  u r .n lun  f l re .  The  ox ld r t ton  uar  Pcr fo rn rd  ln  r

r re l l  fu rnacG ca l led  r  ch tp  burns r .  Thcre  opor . t ton r  r . tu l t rd  ln

tb r  ro l ra ro  o f  rna l l  quen t l t l c r  o f  u ren lun  ox ldc  dur t  to  th .

e t ro tgh t r r  th rough  . rh ru r t  yon t l l a t l sn .  Thc  u r rn lun  o r lda  du l t  Yar

d l rp r r r td  ln  th .  r tDorghr r r  rnd  con ten ln r t .d  bo th  r r r ld rn t le l  end

cormrc le l  l r rog f r t l r r  l n  th t  r r . l  v l th  lo r  l r v r l r  o f  u ren lun .

tn  1 t t0 ,  tb r  8 t . t .  o f  t | . r  Torh  or6r r rd  th .  p l rn t  to  rodue l  l t r  l r v r l

o f  g roduc t lon  b rceu . t  rn . rc . r r l v r  enoun t  o f  u r rn lu r  o r ld r  du r t  u r t

b r lng  r r l re r rd  ln to  th . .1 r ,  end  1n  th r  tP r lng  o f  l t t l  oPor r t l on r

ra t r  h r l ted .  DOE th .n  tooh  gor r r r r lon  o f  th r  p l rn t ,  r f  r rnd r t rd  bY

Coagr . r r ,  to  b rg ln  th .  d .con t rn ln r t lon  g loc r r r  r t  P r r t  o f  th r
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losmrlr ut l l l l rd Sitrr  Brnrdlr l  lct lon progrea (?usRrpr. ruBRtp tr
r  DOG r f for t  to  l l rn t t ty ,  dreontar tnr t r r  e !  o th . ru l . r  cont ro l  r l tc r
Srr r  r r r lduel  eontenlnet lon ( r rered lng curr rn t  gu ldr l lnr r )  r tmlnt
t ro l  thr  r r r ly  l leyr  o f  tha nr t lon 'g  r ton lc  .n . rgy progrrn.  t l though
thr  eontenlnr t ton r t  tbr  grogor t lcs  eround tbc eI88 d ld  Dot  r r ru l t
tror thr r tor lc an.rgy Progrrn, l t  uar lnclu0rd er Drtt  of FUEBTP by
DOG efttr  Congrrrr grvc rrrponalblf ! , ty tor tbr r l to to DoE undrr tbG
lt i l  Entrgy rnd t fr t .r  lggroprlattonr let,  Thtt  ret u.r rrruthortrtd
la 19t5. FUSRAP lr curr.nt ly bclng lenegrd br DoE'r ork Bt6gc
OPrrl t lonr otf lee. As proJoct l rnrg.D.nt eontrretor for FUSBAP.
Dcchtr l  f ,e t lcne l ,  rne. ,  (BNI)  l r  rorponslb l r  to  DoE tor  th .  pr rnn lng,
rrn g.notrtr  and tnDlcnrntat lon of fUSRAp.

thrn oPGrr t lonr  a t  the forner  NL p lant  war€ torn lnatod ln  thc rpr lng
of  1901,  thG aourca o f  contan lnat lon on v le ln l ty  proper t f  roofs  ur l
r l la tnatcd.  ?he BubBequent  e f feete of  ycathcr  hevc at rb l l la rd thc
drpor l ted contamlnaot ,  and rad la t lon  levc le  bave,  thcrc forG,  ranr lne6
rc la t l ve ly  con. t rn t .  Th le  cond l t lon  eou ld  chenge,  houtvGr ,  r .  thc
r rau l t  o f  hunan  ac t l v t t i os  (e .9 . ,  ro roo f lng ) .  E l l l d  on  d lacurs tong
r l t t t  f ,e r  Tork  s t r te  o t f l e ia l s ,  DOE egreed  to  rencd te tc  th f  ro l l c  on
thc  v i c ln l t y  p roper t l , ce  ta  a  u ran iun  eoncan t ra t lon  o f  3s  pc t /g
(8 r f r .  1  and  2 r .  The  DoE gu lde t lnes  fo r  eur face  con tan lna t lon  uere
rdag t rd  f ron  Nuc loar  Regu le to ry  Conn lee lon  gu lde l lnee  fo r  thc  re lcaee
o f  fec t l l t l ea  s l thou t  rad to log lea l  res t r i c t lons  (Rc f .  3 ) .  There
gru lde l lner  ss re  a lgo  approved by  the  Sta te  o f  Nc t r  York .  Rcsu l t r  o f
por t - renrd la l  ae t ton  caup l lng  a t  the  dec lgna ted  g ropcr t lee  lnO lca te
th t t  t ,ho  groundr  a round the  bu t ld lng  neet  DOE gu lde l tnes  and tha t  the
nr r  o f  th .  g roundr  u l thou t  red lo log lce l  r ce t r l c t lons  1a  rccep t rb lc .

:

t



I.O DISCRIPTTOII ttID ETTTUg OP VICIUITY PBOFEBTY
tT r10t ctlrTRtl. AlrEl{uE

l . l

thr  bu l ld lag on thr  connrreta l  proprr ty  r t  r to l  cont r t l  lv rnu l  ln
Colon lc ,  l l .u  york ,  l l  I  on. - r tory .  f le t_roofod br lck  r t tuctutc .  Thc
bul l0 lng 1r  t rePoro ldar  end rcaruro.  eppror lnr tory  2r  r  (6s f t )  on
th .  nor threc t  r ldc ,  26 n  (85 f t )  on thc .outhear t  r l i lo ,  25 I  (S l  f t )
on tbo routhuer t  r lde ,  tDd l l  a  ( I3S f t )  on the nor thwer t  r ld t .  A
0legren of  tbc proper ty  ts  rhoun ln  F lgurc  2-1.  I  r td lorogtea l
rurvry  o f  thc  69s-u2 (z , lgo- t t2 )  ta r  roof  eae conduct .d  by
ork  RtdgG Nat iona l  Laboratory  (ORNL)  ln  tg8s (Ref .  t ) .

2.2

The  dcecr lB t lon  o f  the  cu r ren t  rad lo log lca l  s ta tus  o f  the  roo f  o f  the
eonaerc la l  v l c ln l t y  p roper ty  eva lua ted  ln  th ts  hazard  assegBnent  i s
bercd  on  the  resur te  o f  survera  eondueted  by  ORNL.

E lcauee  the  te rn ina t ion  o f  NL  p lan t  opera t lone  ln  lgg t  e l in lna tcd  the
rourco  o f  roo f  con tan lna t lon ,  l t  l e  p robab le  tha t  w6a ths r  cond l t l one
tueh ee  ra ln .  s lnd .  tnd  tnou heve redueed roo f  eont rn lne t ton  and
r t rb t l l zed  l t  a t  a  leve l  be low wh lch  fu r ther  reduc t lon  l s  no t
axpcc tcd  to  occur  a8  the  reeur t  o f  na tu ra r  caucee .

l lghe  rnd  bc ta-ganna ac t lv i t y  levc la  wcrc  neacurcd  r t  rc l rc tcd
loce t lon l  on  the  roo f  o f  the  bu l ld lng  a t  l lo t  cen t re l  t vonuo.  The
f l r rd  lu r fecc  e lpha re t l v l t y  rengrd  f ron  30  to  lo0  dpuroO cD2,
r t tb  rn  ry r r rgo  o f  a6  apn/ loo  

" "2 .  
Thc  br te -gennr  .e t tv l t y

L r tu t .d  r t  I  cD (o .39  ln . )  rbov .  th .  ru r feeo  rengrd  f roa  o .O l  to
2 .2  . l l b ,  r l t b  rn  . v f r rg .  o r  o . r r  lR /h ,  l nc lud lng  r  ne tu re l
b rc lg round red le t len  l t v r l  o t  epprox ln r t . l y  o .oo l  rR/h  (Rrc .  l ) .
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thr  rvrrrgr  f txrd e lpha rct iv l ry ot  t6 dDn/roo 
"rz 

l r  r l thtn thr
Dol  gutal r l lnr  ot  s,ooo dpn/roo rr2 of  t l r rd r tphr ret tv l ty  for
ur ln lue on f t ruetutr  rur f le l r .  Tho rv.r rg.  br t r -gannr rct tv l ty  of
0. t l  rR /h  rxcccdr  tha  DOE gu ldc l lne  o f  O ,ZO aR/h  (Br f .  3 ) .  Th :
r r r l run  br te -genne r red lng  o f  2 .2  [R/h  a l ro  l re r rd r  th .  DoE
gu ld r l l n r  o t  r .0  i l / h  fo r  uax lnun  bc te -ganne  re t t v l t y  (Br t .  3 ) .
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3.0 RTDIOLOCICAL ASSESSHINT

Thr  po t .n t l r l  6or l r  to  l rnbcr r  o t  th r  goncre l  Dub l te  th r t  eou ld
r r ru l t  f ron  axPo;u to  to  tha  eon t rn lna tcd  ta r  roo f  o f  the  counorc la l
I t rue tu t r  r t  I10 l  c .n t ra l  Avenue  wcre  ee lcu l r t cd  by  . v f lua t lng  the
to l lou lng  poFBlb lc  .xpo iu re  p r thurys :  ( t )  o r t r rne l  b . t r  and gr ln r
l r red la t lon ,  (2 )  tnha la t lon  o f  r caueprndcd  red toac t l v r  dus t
g . r t l c l c r ,  .nd  (3 )  lngee t lon  o f  con ten lna t lon  f ron  r tuov ld  roo f lng
L to r la l ,  asaun lng  tha t  the  roo f  lng  na tGr ia l  has  b len  l l r cd  y l th

ro l l  tha t  l e  u tcd  to r  ge rden lng .

Thre r  l c tnar loe  wcre  ee lec ted  to  cxan lns  po tan t l . l  on -s l te  c rpocuEeE
f ron  the  con tan ln t ted  roo f  o f  the  bu l l i t l ng  a t  l l o l  cen t ra l  l venue .
The  th ree  acenar loe  eva lua ted  a re  ( l )  the  cxDoEure  to  a  roo fe r
r .P t l r l ng  the  roo f ,  (2 )  the  exposure  to  an  o f f l ce  so rker  work lng
lns lde  the  B t ruc tu re  a t  t l o {  cen t ra l  Avenue  fu l l  t l ue ,  and  (3 )  the
arPosu la  to  a  ree lden t  tha t  l l ves  on-s i te  and  ob ta lne  a t l  o f  h te
f ru l t  and  vege tab les  f ron  a  garden  eon ta ln lng  the  con tan lna ted
roo f lng  na te r la t .  The  f i r s t  two  eeenar ioe  a te  rea l le t l c  6cenar los
end  vc ry  congerva t l ve  assunp t lone  have  been  uade .  The  th l rd
rccnar lo  l s  eonB idered  to  be  very  un l lhe ly  and ,  aga ln ,  eonaerva t l ve
e t luDPt tone  have  been  used .  Theee  th ree  acenar los  a re  deecr tbed  in
dc te l l  be low.  The  assurup t  ions  and  paramete ro  ueed  1n  ca lcu la t  l ng
tha  doee  ee t ina tee  no t  g iven  berow a re  descr ibed  ln  Appcnd lx  A .

3. I  SCENARIO I :  ROOFER

3.1 .1  Ae luuo t  l ,ons

I t  r l l  e r luurd  th t t  e  roo fer  engaged ln  repr l r tng  thc  contan lna ted
roof  r t  th r  l l0 l  ccn t r r l  l vcnue loeat lon  ln  Co lon l t ,  l fou  yorh ,  uou ld
br  r rgo led  to  t ro  ga thur f .  o f  c rgorurc :  cx tc rna l  g rg6r  red le t lon
rBd  lnhe l r t ton  o f  r l rbo rnc  eon tan tn r t .d  p r r t l e l t t  r r l re r rd  dur lng
tb .  roo f lng  ee t l v t t t t r .  A r rung t ions  u r rd  ln  r r t l ne t tng  thc

Dot .n t l r l  6o t r  to  th .  roo f t r  l r .  g lvon  br lou .

7
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tir rrthodologl rnd
l l reurrrd ln dr tet l

Drr . r r t r r t  u r rd  ln  c r lcu le t lng  ln tc rnr l  dor r  r r .
ln tht DOE rugploarntel l ,  l t4nurl  for

r iq l . l?n t too  F . . i t lue I  R.d lo l " t t " .  l t  r t r le l  ou l l tQ l to . .  (Rr t .  5 ) .
Dor r  convr r l lon  f re to r :  u lod  ln  thc  DoE rupp l r r ln t  r rc  b r r rd  on  de t r
fo r  ra  edu l t  tn  thc  fn t . rn r t lon t l  conn l t r ton  on  Bed lo log lce l
Pro t re t lon  ( ICRP)  pub l te r t lon  tO  (Bc t .  6 ) .

Tbo l l k r l lhood 1r  r ln laa l  tha t  red lonuc l ldc r  ln  l r t t r te l r  f ln t t  lu
ta t  on  I  roo f  lu r fee l  uou ld  bceono rc rucpcndcd tn  e l r .  Horav . r ,  to
c r lcu la tc  th r  rex lnun po tcn t le l  dore  f ron  th l r  . rporur .  pa tbu .y ,  the
ur rn lun  eonc tn t ra t lon  ln  tho  e t r  can  br  cs t l t r t cd  by  ru l t tp l f tag  the
rv rErgc  eoneant t . t lon  o f  u ran tun  ln  thc  roo f tng  aa tc r ta l  by  e  l r f l
l oad lng  fac to r  to i  tho  arGa.  The Env l ronncnt r l  p ro t .e t lon  tg rney
(EPA)  haa  tnd lca tcd  tha t  da ta  f ron  the  Nat ionar  A l r  su rve l l l enee
I la tnork  suggQst  annua l  ncan  DeBs eoncan t ra t lona  o f  0 .05  r  l o - l  to
0 .5  r  1o - l  E /D3  fo r  the  coun t ry  rB  I  uho le ,  and  a  tGrn  naBE
concsn t ra t lon  o f  eppEox lna te ry  o .05  x  lo - l  g /D3  fo r  the  A lbeny
f r .a  (Re f  -  7 r  -  To  carcura te  the  doee  f ron  th le  pa thway .  a
consorva t l ve  nean  nar6  concen t ra t lon  o f  I  r  l o - l  g lm l  ie  asguned
tos  the  per lod  dur lng  wh leh  the  worker  le  cngagcd  ln  re roo f lng
ac t  l v l  t  l ce  .

tn  lnhara t lon  ra te  o f  g , too  r3 /y ,  ( ro9 ,g7z  yd l t y r )  fo r  an  adu l t
r r l r  1 r  l eeuned  (Re f .  5 ) .  O ther  parene tc ts  and  de ta t l s  o f  thc
ro thodo logy  used  to  ca lcu la te  po ten t la l  dosee  e re  lne luded  ln
l l rprndtr  A.

lE tue l  red tonue l lde  cone .n t r . t ton !  l n  thc  roo f lng  la tc r ta r
(r tDrrrrrd ln pCl/g) scro not rrerurtd.  l lcetur.E.nt  of  br te_genne
re t lv l t f  r . .  con t ld r r rd  to  bc  tho  lo t t  rceur r tc  uay  o f  d r t r r r ln fng
uren lun  eoncon t r r t l on  tn  tho  roo f lng  re to r ta l ,  t tnc r  ro r t  o f  tb r
. lDb.  rc t l v l t y  o f  thc  u r rn lua  the t  l lg r r t rd  ln to  th r  t . r  uou ld
l l t r l l  br  rh l r l l lod f ro l  lorrur. tont .  Thr cone.ntret lonr r .portrd la
?eDl r  t - l  r r r r  c r leu le t rd  by  convr r t lng  th .  r . r ru r td  to t . l
b r t r -ger re  rc t l v l t y  ( rR/h)  va lu r t  tn  Teb l r  t -z  to  pe t /g .  Th l r

I



TrBLt 3-t
EOUncE TlRlls: RlDtOtfirc&IDE COilcEilTRA?roilB

IN ROOFIIIC I|ITERITL

AT IIOI CENTRAL AVENUE, EOLOTIIE, TIEII YOBKI

Rad lonue I ldr
Concont  r . t  lon

(pct /g)

Urrn lun-238
Urrnlun- 23 5
Urentuu-231

15t
2

t5

' ned lonuc l tde  conccnt ra t lone r re  ca leu la tcd  br rcd  on  ncesurod
gro r r  b r ta -Eanna  ee t i v l t y  (dpn / r00  en2)  fo r  dep le tcd  u ran lun
lnd  on  a  dcne l t y  o f  I . zg  g lcn3  fo r  te r  Da to r ta i .



TTBLE I-Z
8OURCE TBRXS; TLPHI IETIVITY II|D Ef,TENTTL

BETA-QNE$ LE\TEL6 IIEASURED ON ROOF

AT IIO{ CENTRTL NIENUE, COLOIIIE, }IEII VORKT

Xuabcr of
Xlrrurrtanta

lvrregt
l lDha lc t tv t ty
(dp! / roo cuz)

lvrregr
E.tr-Ctlnr

Lcvrl (rn/h
t rk .n  r t  I  er )

6

t6

{6

o,  la

l8ur fecr

Sourcc:

ra . .u ra t ren t3  ledc  a t  thc  t l t c .

Ro fc roncc  l .
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Gonrtsr loa grocrdurr l r  rxglrtnrd end drnonrtrrtod ln
lemnl t r  l .  Thr  ee leu le t rd  r rd lonuel tdr  eone.nt t r t lon tn  th .
toof lng r r t r r l r r  1r  bat rd  on l ro top le  enelyr l r  for  drg l r t rd
uEln lun.

I tr  Corr rrrul t tnE frou .rDorurr t ,o rxtornel grunr radlet lon ret
ee leu letcd br r rd  on thc tc thod deta l lcd ln  thc rupgl rarnt  to  th .
FG gutdr l tnr r  (n . f  .  g) .  The . r t . rna l  gaanr  red la t lon t rgorur .
lr  l r t l rr trd bercd on .eturI  brta-grrula rury.tr  r .rruralantt  radr
. t  I  c r  (0 .39 ln . )  abovc the rur facc  o f  thc  roof  (Tab lc  3-Z)
( l r t .  a ) .  Grua rad la t lon  r rpoaure Er tos  r t  I  cE (0 .39 ls . )  t ron
thr  roof  rur faccs uGrG ca lcu la tcd bascd on f ts ld  ncaauro lont r  o f
r  OrPlatad ur rn lun rource u l th  a  g€onct ry  that  ap1rrox lnr to !  rn
la f ln t tc ly  th lc l t  eource (Ref .  g ) .  The beta-ganna dosc r r te  f ron
th l r  toutc t  avcreged 2{O nrad/h,  end the doee r r te  f rom the ganna
red le t lon  wee approx luata ty  S nrad/h .

Genna rad la t lon  dose  ra tGs  a t  I  n  (3 .28  f t )  ue re  no t  ncesured  end
raEr  eonrerva t lvery  aeeuned to  be  the  Eene e8  those r t  I  cn
(0 .39  ln . ) .  The  neasured  be ta -g .nna  doee  ra tc6  a ro  rhoun  ln
Trb lo  3 -2 ,  thc  ganna  ra tes  ca lcu la tGd to r  the  roo f  eur faees  a ra
rhorn  ln  Tab le  3 -3 .  I  fae to r  o f  0 .95  n ren /nR sag  used  fo r  d l rcc t
coDvt r r lon  o f  Deasured exposure  ln  nR/y r  to  the  c f fec t l ve  doee
rqu lve lcn t  l n  n rcn /y r  (Re f .  S ) .

l l
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TAELI I-3
8OUREE TERTIS: EITERI{I.L EIPOSUBE To

T N@FER IXD tl| OFFICE TOBTEB
TT 1IOI CENTRAL AVENUE, COLOIIIE, HEH YOBK

Erte-Genna
Boota
(rR/b)

Ganne
Roofb
( rn/h)

Galnr
tork  Lrvr lc

( rB/b)

0.  3 l 6 .8  r  IO-3 1 .?  r  1O-3

rgur fecc  red la t lon  leve ls  acesured on  roo f .

laana. rPo lura  ra tcs  ca lcu la ted  baacd on  ra t lo  o f  be ta  to  g rana
ln  dep lc ted  u ran iun  (2  percen t  o f  be ta -ganna  leve l  r t  su r f iec  le
dur  to  genna) .

Gcana l  e rpogure  ra tes  r t  work lng  leve le  lne lde  the  bu l ld l lng
ca lcu la tcd  aasuming  tha t  the  a l r  and  roo f lng  Ea te r la l  cou id  be
orpeeted  to  r t tenuatc  75  percent  o f  the  grnna Ery8 .
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l . l . l  l $ tq rqr l  ETnor ,u , r r  to  e ,  Roof l r  F r .o_n Uthp l t t t ln  g f  A l rbgFFr
DrolQlird Urenlul

I t  u r r  l l ruacd th r t  uh t tc  rcpr l r lng  th .  roo f  r t  l to {  Crn t ra l  Av lnu ;
ln  Co lon t r ,  l f rw  Torh ,  .  roo t r r  uou ld  bc  t rgorcd  to  r l rbornr  d tp l r t r i l
u ren lua  dur lng  rny  eu t t lng  or  E .novr l  opora t lonr .  Tbc  . rporu ta  o f
th l  roo t r r  1 r  l lhc ly  to  bc  l r r r  than a  rcc l r  rnd  uou ld  g rn t re l l y  bc
I t l l t l d  to  uor l r lng  hourg .  l r  I  uors t -c r r .  l c lnar lo ,  l t  ra r  e r runod
thr t  th l r  t ypr  o f  opere t lon  sou ld  bc  conductcd  ovor  a  p r r lod  o f
l0  houra  u l thout  r r rp l ra to ry  oqu lpncnt .  Thusr  rn  occuprney  fee tor
(o f )  o f  t .6  r  Io -3  ( to  E  8 ,z60)  uas  r rsuncd .

A  coan l t t cd  c f fec t l ve  doae  equ lva len t  o f  9 .3x r0 -2  
" r " r  

r " "
a r t lna tGd fo r  ln te rna l  cxpogure  dur lng  roo f  E€pa i r  so rk  a t
l l 0 l  Cen t ra l  Avenue .  Thus ,  GVoD l f  th ie  un l i ke ly  Bcenr r lo  were  to
occur ,  the  es t lna ted  ln te rna l  exposure  tha t  uou ld  be  reco lved  a t
th l s  ProBer ty  f ron  lnha ta t ton  o f  reeuepended con tan ina ted  due t  rou ld
be vcry low.

3 .1 .3  Doee  Regu l t lnq  F ron  Ex te rna l  Expoeure  Dur lno  Roof  Rcpa l r

In  cva lua t lng  the  nax lnun  po ten t la l  ex te rna l  exposure  to  a  roo fe r
f ron  con tan lna t lon  on  the  roo f ,  1 t  was  conserva t l ve l f  aesuned  tha t  a
roo fe r  wou ld  epend  l0  houre  repe i r ing  the  roo f  r t  I lO l  eon t ta l
l vcnue.  Baeed on  the  h lgheet  cx ta rnar  ganna exposure  Eate  o f
6 .8  r  1o -3  nR/h  ca lcu la tcd  fo r  the  1104  ccn t ra l  Avcnue  s t ruc tuEG
(Teb le  3 -3 ) ,  rD  annue l  who le -body  doee  o f  0 .26  Dren  wourd  be
r lc l l v rd  by  the  roo fer .  Ha cou ld  rece lvc  an  addt t lona l  rxporurc  o f
l l  r r r s /y r  to  ths  rk ln  o r  to  ox t rcn l t l cs  t f  hc  yc rc  to  r r ln te ln
conatan t  r l r ln  contac t  v l th  thc  ru r f l c l  b r ta -gennr  tc t l v t ty  r tu r tng
r l roo f lng  ogr r r t lon t .  Thc  ve lu r r  rhoun ln  Teb l t  3 -3  r . I r r . t .n t  th r
arPoauEar  t ron  ar to rnr l  ted l r t lon  e t  th r  . t ruc tu rar  ru rv ty td .  fh r
ca lcu l r t rd  rex lnu ts  Do t rn t la l  do r r  o f  0 .26  D l lD  r . ru l t l og  t ro r
arDo.ur .  to  r r t r rne l  g rEnr  re6 le t lon  1r  on ly  0 .26  porc rn t  o f  th .  DO'E

1t



mdlr t lon  pro toc t lon r tendr rd  o f  r00 ar tu /y r  (Rr f  .  t l .  l t  th r
eut r tn t  t l r l  tbr  DOE hrr  not  drvr loprd I  r rd t r t lon grot .e t lon
r t rnder0 tor  th .  grnr r r l  publ te  for  .xpofur r  to  rh ln .  Hou.var ,  th .
ce leu le t rd  arx lnuu got rnt la l  or t i rna l  bcta . rpotura to  th t  rk ln  o f
l l  r r f l /y r  t r  on ly  0 .02 Dorernt  o f  th .  so,ooo urrn/yr  occug. t lonel
orporur .  r tendard . r t rb t l rh td  by DoE (Rt f .  9) ,

t . t . l  gu+rarv  of  qoro to  Roolcr

Tbr  to t r l  rc t lne tcd dorc  to  a  roof r r  dur lng rcpa l r  o f  thc  roof  a t
I IO{  Clnt re l  lvcnuc tn  co lon lo  l r  appror lnatc ly  0 .35 urcn/yr ,  uGr l
br lon thc DoB r tandard of  ro0 nron ly r .  Appror lnat . ry  ?s perccnt
vould r rau l t  f ron thc external  ganna red lat lon dose i  2 t  pereent
uou ld  reau l t  f ron the ln terna l  doge through the tnha la t ton pathway.

3.2 SCENARIO 2: TIORKER IN.SIDE THE BUILDING

3.2 .  t  Aesunp t  lone

?or  the  rceond  scenar lo ,  l t  ua8  aeeuned  tha t  a  worker  lne lde  thc
bu l ld lng  uou ld  be  erpoaed on ly  to  ex terna l  garana rad la t lon  f ron  the
con tan lna ted  roo f .  Aseunp t iona  fo r  ea t lna t lng  the  po ton t la l  doee  ro
thc  so rks r  lna lde  the  bu l ld lng  r re  g lven  be low.

ln  dc te rn ln lng  the  dos€  ra te  due  to  the  roo f ing  na te r le l ,  the . rne
r fauEPt lone rs  $erc  Dade ln  Scenar lo  1  were  a lgo  urcd  !n  eva lua t lng
Scrnar lo  2 .  The  genna  cxpogure  ra tes  a rc  g lvon  ln  Tab lc  3 -3 .

lo  bat r -gr rar  red la t lon rurvef r  u t rc  ledr  tnr ldr  th t  co ln t rc te l
a t ruc tu ta l .  To r r t tna t r  th .  got .n t l r I  doro  r t ru l t lng  ! rsn  . r t . rn r l
t [ r .  red le t lon t rporur .  to  rn  o f f  lc r  uorhrr  rgrno lng ! ,ooo h/ r r
( t0  b /v t ,  5o v l ly r )  lnr tdo th .  bu l td tng,  th .  grnDr red le t loa
arPo.ut.  l r to ur l  celeuletrd berrd on eonf.tyrt lva rhtr l t l tng
oat l ra to t  for  th .  lov- rn t rgr  grun.  red le t lon r l t t tod bI  doglotod
ssra lu t .  Tho cr leu le t tonr  ln  Src t lon IV of  tpptndt r  t  rhor  thr t  e l r
ecd root log ut r r le l  could br  . rgoctad to  r t t .nur t .  soughu
7t  gr rornt  o f  th .  g .nm r rd l r t lon.

l l
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t . l . l

l r rur lng that  tha occuprncy f rc tor  tor  I
but l i l tng  l r  th .  o rporur r  r r r .  1 .?  x  to-3
loeet lon,  th r  E.aut t lng  .xDorur .  uou ld  br
(Trb l r  3*3) .

g . r fon eork lng ln  th t
aR/h . t  th. uork
rn lnnurl  6orr of 6 lrr l

Thl r  dor r  le  ve I I  b r lou  th .  DoB rad la t ion  pro toe t lon  r tendard  o f
ro0  r r rn /y r  and le  eppror ln r tc ly  9 .5  porecnt  o f  th r  Dr tu r r l
betr-ganua background of  63 nrsn/yr for  tho Albeny, l t ru yorkr rErr
(E t f .  ro ) .

3 .3

For  the  on-s l te  ree tden t  Ecenar lo ,  the re  aEe tuo  poEBlb le  ca6Gs.
Tho  f l r s t  case  l s  tha t  the  ree lden t  occup les  the  bu t ld lng  u l tn  the
con t .E ln r ted  roo f  tha t  te  p reecn t l y  on-e l te .  r f  the  f t r s t  c rs6  l s
uced,  the  exPosure  due to  the  contan tna t i .on  wor r ld  be  ca leu l r tGd ln  a
Lnncr  g ln l la r  to  Seenar lo  2 .  l i owever ,  the  o : -cuprocy  fac to r  wou ld
br  rgprox lna te ly  doub le  th . r t  g l ven  fo r  scenar lo  z .  s lnce  thc
bu l ld lng  1g  a  la rge  lndue t r ta r  s t rue tu re ,  the  as3unp t lon  th r t  the
bu t rd lng  wou ld  becone  a  pernanen t  reE ldence  ie  vGry  un l lhc ly .

Thr  o thcr  poss lb le  caEe le  tha t  the  roo f  le  ronoved f ron  thc
I t ruc tu rc  and  con tan tna ted  na te r la l  1e  bur l sd  on-s t to ,  bccon tng
r l r l d  s l th  c l can  eo l l .  Scenar lo  3  rsguneg  tha t  th6  con t rn ln . t cd
ro l l  1 r  ueod  ln  a  garden  and  tha t  a r l  o f  the  rc r lden t , r  g ra ln ,
f ru l t r  rnd  vege tab l r r  a rc  Aroduccd  ln  th r  ga rd rn .  Th t t  l e tn r r to ,
r t t l r  t t l l l  un l lhc ly ,  r .p rc r .n t r  I  veEy  con te rv . t l v r  t r t tne t r  o f  th .
6o l r  tb r t  cou ld  re ru l t  f ron  th r  tngcr t lon  pa thu . f .  Th t r  c r r .  v t l l
b r  d rv r log td  Cor  Scrner lo  l .i

i

I

l
I
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hr l*rarllo ln lt *lr rrrur.d tb.t tb. on-rltr rml6.Bt rculd b.sF** oalr to lntrrnrl *dretren trol thf rng*tloa of g.rar,frqltrr rDd srf't'bhr Ttour la coatertnrtrt rorr. Tb. .arurptloarc*r cttrrttng tbr gottotlr l  dsm to rn on-rltr mrldrat e' glyrslrlm"

Sr rrthodologrf end
llreumrd ln drtrtl

prrtnotrt .
ln th. DOE

urrd [n eelculrt lag lntrrnr l  Colr err
rupplmrnt.l I i lrnuel for

- - _ r r w r  r r r r r r r r  [ i u l F f , l l l l l  ( l l t .Do* convrrrlon frctorr urrd ln thr DoE auppl'rnt rr. berrd

:: :" : :_:: : , :- : :_:n: 
rnmrnat ronar connlmlon on Rrdlorosleer

tr .
oa drtr

Fro t rc t lon  ( IeRp)  Fub l lea t lon  to  (Rc f "  6 ) .

le tur l  radronuel tdc eone.nt r l t ronr  tn  thc roof rng ra t r r ler(rrPrrcrcd ln pct/g) scro aot ecaeurcd. HrerurlE.Dt of brte-grlae'€ t l r l t r  uat  conl ldcred to  bc thr  aor(  reeurr tc  r ry  o f  dr tcr r rnrngsrenlua eoncentrat lon ln  tho roof rng l r tc r l r r ,  r tnce ror t  o f  tbce l j rhr  rc t lv l ty  o f  thc urenlun thr r  nrgr r tod tn to  th .  t r .  rou ldI t to ly  br  rh le ldcd f ron Ectsuros.nt .  Thc concantr r t rons rapor t .d  ro?r l l r  3- r  rero ca lcu l r tod by eonvrr t tng thc l ' rurod to ta lbrte-grnoa aetlvtty (BR/h) vr lurr ln Tablc 3_2 to pcLtg, Thl.rG'nr 's '10a proccduro 'c orplalnrd rnd dcnonftrr trd 'a Agprndrr t .thr  ce leu l r t rd  r rd l 'onucr tdr  conernt ra t ron tn  thr  rsof  rng r r t . r le l  r , rbe l rd  on l ro top lc  analyr le  for  drg l r t rd  uran lun.

::.:::".1::_l::*",:, 
ro r* obtetnrd by 'ruarns thr ratr,sr roo!

I] i . l l : ::::.r.rtrrr car 12 (2,*0 rrr;,-i;-;;;D.t.d r'dr | . r l l rg lEt

f f  
t : : : :1" : : : :  or_th.  coaterrarbd trE tr  I  er  (0. t ,  lD.r .

. .  u l r r fg r l f

: :T: t : :  :o:  
ror l  f ror r  rs r  r0 r-serdra to I  d.Dtb of ls er

j l* l: l_l::::t uoruro or rorr . rr .t (r!.. , ir i,;-; ' .rruttoa ors . l I L r 9 [  c rGh ceotf irsrat Gonc.ntr.troa br rpErort lrtoly r tretor ot r,o mu*!

T
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f
ffit twtrtl*n Srthsrgr .rroclrtrd rtth thr sostmlnrtrd roof r'
m***ltrtla D*elulr thr Eoacmlnrtloa lr tt*r ln glrcr tn rtrr
lsi l l*f mtfr lr l  rad th. urrnlur orldr lr trtr lr larolublr. thtr
r l lr tmtm rl l  fommreblr lagmtlon grthrryr m long er thr
lltr*lrl trr|ta* ftrri ln plect on tbr roof. Bllor.l of tbt rooflng
lrt*rlrr rtlll murr nor provr,dr eny rrgntftcrnt prtbnlrr tor
tt3arnsr vlr tng$tlon. tuch ot thr uraatur roulit mlatn f trrd la
ttr rcsftng l l trr lar rnd rould, thrrrforlr Dot br ryrl lrbh Gor
rl$rlt lon rnd ugtrh.. FurthrEDor., thl urrnlun orldr fror th.
fnelnrrrt loo of urenlur lrtel lr rrtrrarly lnrolublr, furtbrr
m€netag Dot.nt hl uptrk..

t . t .e

I f  th .  cqu lve lon t  o f  the  evr ragr  rad lonuet tdc  conecnt re t lon  [a
roo f lng  aa te r ta l ,  e r reu le tcd  on  thc  bao lc  o f  d t r rc t  rad te t lon
l ra .u r .Bcnt8 ,  1 r  d t lu tod  w l t t r  topeo l l ,  thc  po tcn t le l .  ta tc rne l
l rPo 'u [ '  f roa  lngcet lon  o f  vcgetab lo l ,  f ru l t .  and gra ln  g rorn  ls  tho
lo11 rou ld  bc  on l r  2 . r  n rcn /y r  r f fee t lvo  dorc  rqu lva lon t .  Th te
er len le t lon  1r  eonsGrvet lvc ly  barod  on  thc  r l rungt ton  th r t  e l l  tbc
vr t r tab lo r ,  f ru l t ,  rnd  gre ln  eonsunod ( .3 t lu r tcd  a t  160 tg lyc )  e rc
groduerd  f roa  thc  contau ln r tad  co t l  (Bc f .  S) .

?h t l  doco le  eBgror tua tGl r  2  perccn t  o f  tho  DoE rad la t ton  gro tcc t lon
: tsndcrde.
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t"o Etnl|lrr tm mtcl.u8rfi8

f f  tbr errrrtrd lctnlr lo:,  tbr blghrrt  mtlmtr!  got.nt l . l  lorr tror
*rtr)eaurr to tb. contulnrtrd roof of th. cormrclel rtructur. rt
Its* Grntrrl lvlnur uoultt br mcrlvrd br e mrtrr tnrldr th.
Hlldlng- Thr only prthrey ot .rDorurr to thlr mrrrr soulo br th.
Trm ildlrtloa ururtlDg tror thr root rurflcl. Thlr rerl,rur
Grlculrt .d jntrnt lr l  totr l  dorr of 6 rrn/yr l r  epprorlretr lr
I  lnrernt of tb. DoG redlrt lon grotret loa f trndrra o! 100 rrrt /yr
( l r f .  l ) .  ?or  conpar l ron purpororr .  pr r3on l l ,v lag ln  e  br lc l  hourr
(brmd oD oecuprney ?t prrc.Bt of tbc tlrr) rssld rrcrlvo r 0ort of
rggrorlrr tol l r  I t  r l . r / fE (Brt.  lO).

Thr rer lnun eeleulatrd potrnt lel  dorr to I  roofrr cngrged ln
mprlr lng tho roof rr  thr l rot crntrel lvrnur bul, ldl ,ng lr
o . l  rEra/ r r ,  Er l l r l t tng prher l ly  (?5 p. rc .n t )  f  ro l  r rpo.ur r  ro
artrtnr l  genae redlrt lon, r .  rhoun ln Bernerlo l .  Brporure vta thc
lahrlat loa pethuey uould eontr lbutr epprorlrr tr l r  ls p.Econr of thc
doro.  lhr  to te l  dorr  t t  onry  0.1 D.rernt  o f  th .  Dol  l la t t  o f
IOO rrr l l f r .  lhr grtr t .r t  potrnt lr t  rrporuro of LI l rr l lyr to thc
rt ln. uhteh uould br r tcrtvrd by the rooftr  onlf  Ln tht .vrnt of
lo hourr of conttnuour rkln cont.ct ul th rurfecr bcte-gennr
ted le t lon,  1 l  on ly  eBpror lar te l r  0 .02 porc.nt  o f  tha 50,000-aru/yr
D(E red let lon grotcct lon . t rndrsd for  oecul r l t lonal  . rporuto for  thc
r t ln  (Rr f .  9 ) .

l r  dr rer lbrd ln  Secner lo  3 ,  thc l tko l thood of  ln tcrna l  cxgorurc
EaaBl t lng f ro l  lngrr t lon of  cont rn lnr ted roof lag er t r r la l  l r
r lalrr l .  Eortvtr.  cvln l t  thlr  rcrnrr lo thould oecuE, lD lnttrner
etpoaurc of only 2.1 erre/yr (epprorlr . t . l r  ? Drre.Bt of th. DoG
rr{ t r t lon grot re t lon . t rndrrd)  muld r r ru l t ,  bu ld  on the
aarurDt lonr  ln  rubroct loa l . l . t .

l lch of therf lcrnerlot tor el l  gotrnttr l  . rgorutr prthrr l3 r. .ul t l
ln  r  eorr  thr t  1r  ur l l  br lor  th .  DoE red letLon prot tc t lon r t rnd l ra
l l r t t tag th .  rnnur l  dorr  to  rn  tndtv t t tue l  o f  th .  g .nr r r l  gubl l ,e  to
fOO lrm.
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1. &lt t l r ,  r .  J.  soaden. lurmu of Bnvlronmntal l r t l t r t ton
Fretrctloa, f,rv Tort Drprrt:rnt st Hmlth, to L. €raEbrll,
Arf l l6gr Og.rrtloat Offtcr, Drprrtr.nt of larrgp, ectr l?ara.
Frbrurrf  t l ,  lNaf.

&rttrr, l. o. Drleary, otflcc of lluelrer lnrrgy, DrlnrtLnt of
ln*{ry. to l .  ouhond. csltrr le rnd gteacerdr Dlvlr lon,
lnvlroamntrl protretloa lgraey. eeil  rat?!, lprtr !0, r l l t .

t. u.8. Drlnrtmnt of EDarg[r, !!-g. Dtoertrrql of lnq

lhqeqqlrFt Proorlr gtI l l ,  lrvlr lon l.  rerhtagton, Dc. lrarcb
I t i ? .

l .  t r r l t l r ,  J .  L . ,  E t rvan ,  E .  1 . .  end  Cot t r t l l  f . D. Rrru l t r  o f
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f,qr fos: (t+gfrl, ORnt./Rtgt-ft/ttt. Ork Rl,dgr f,et lonrl'  Lrboretos l .  Ju ly  I t iS.

g .  Ol lbar t ,  l .  L . .  r t  t l .

,  I r th lnf toD. De, Jenuery t tEg
(In Prrrr) .  t  gupDl. l .nt  to u.g.  D.n| t t l tnt  of  Eo.Fov

3. Iateraetlsnrl  Conlrr loa oa Redlologleel prot.ct lon, l l r t t r

Protrot loa, lelp Fubfleetton !0. l t?!.
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T* l*rl*enmutrl Frotlstlaa *graey. Etrelffi4 ffi#hqet on nelr
M,,fffiplfE" t..f.lql,tqlst
*#q+flt*tpT!+,pffitat, tlt ttolt-??-o13, lrprub.s lt??.

l .  hmrtniul ,  n. g. lobtt t lon. Drcbtr l  fat lcrr l l ,  loc.r to
!. f,. klerm. lrchtrl nrtloErl, IsG., CrCil OfOl?t,
Irrcb l l ,  l f f l .

l. 1f.8. DttrnrtrrEt of Earrgy. or0tr i l!o.lD, .lavlronmutll.

Srfltf , end [mltb Progru tor D.Drstrrat of fatrgy (Dgct
OPrr.t loar. l t t .chlrnt l .  or irr  Sl lo.I l r  Breulrmrnlr for
lrdlr t l ,on Prot lstton. '  I rrhlngtonr DC. Srgttrbrr l ! .  1t!6.

l0 '  l rehtr l  f ,et lEnrl ,  rnc. ce\onre Urte,r ln ,Stoqqlrr Flrr  rnnurl ,
Sltt,Envtf.Qaltpt* Broort. gotonl,r. f,lu_ToFh. grllnlfr
Trer I9l?. lpgrndlx D, DOEIOR/10?tt-I t6. Aprt l  l$tt .
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l .  Prrmrtrrr urrd la celeulethg
It trct lyr iorr rgulyr lent) vh
lnth*rfr

Perlrrtrr

Inbelet lon r r t r  (Rr t .  f - t )
Irrr  loei l lng feetor
Occupenef feetor

Iagr r t toa re t r
(Ycg. t rb lar ,  f ru l t ,  end
gre ln)  (R. f .  l - l )
Drnr l ty  o t  t r r  roof
r r to r le l  (Rr t .  l -Z)
Conerat re t lsa Fretor  for
Uranlua ln  p l rn t r  (Ftv) .
(Rof .  r - r )

lntrrael dorc (conlt trd
lnbehtloa en0 lngmtloa

Unlt or Drftnl t lo!

! . roo . t /y,
I  r  lo- l  g/nt
(Frect lon of yorr tDrnt
ln  er re)

1 .6  r  los  g lyE

t
1. t0  g /ee '

3 .5  I  lo - t

Bed,roaucudr lln:tl"fit

f f i lo of thr redronuelldr conc.ntretron rnoolbl .^  port loar of  th.  Dlrnt  to tbr  eoDc.nt t r t lon ln thrdry ro l l  (both ln  th . . r t .  un l t r )  r t  th .  thc of  h i rv . . r .

Dorc Convrrr lea Flctorrr
lnhelet lon Lung

f r-  
( trn/oCl t  Clerr

s  r  to -z  t . ta  r  lo - l  y
5  r  lo -2  t . l l  r  lo - r  y
i  r  to - t  l .3 l  r  lo - l  r

Urrnlur-ttt
Urenlur-ttS
Urealur-tll

1.55 r  lo - l
2 .66 r  lo - l
2 . !3  r  lo - l

f f i  t retorr er l  tor thr ldult .  Tbr treetroa ofI  r trblo r lrmat .ntorlng thr gertrolnt.r t lnel treci th.t
r teshm botl t ly t luldr l r  rrprr-rntrd br fr .  Lung eletr for
clrereaer of lnherrd redloret lvr rr trrLr i  troa ihr lungr ?eosr . rpondr  to  r  r . tont lon be l f - t l l r  o f  gr r . t r r  thrn 106 i . t r .
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l* Erttf,'lofo*f t*n srleBl.tlDf lnbrlrtloa fo.. (lrf . l-l!

Dail (rm*ftrl ' lcnaorats.tloa of niloaucllir ln tet
(pGt/fll lrmt tordlag tlctor (gfrf lt loeeulnnef frcterl
thirlrtlon mtr (rlrrrll ldort aoarrrrloa trcto:
(mr*rfGll I

e. lrtheCofotf for arlculetlat lngmtlon iom (lrf . l-ll

Dom (r:n/frl ' [coacrntntlon ot m0lonuell0r la rotl
(Derte l l leenernrntlon treror tor glratr (rrvt l
lsr$.t.bl.. trult. ld errla tatrtr (gfrr)l [Com
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:rtgtnlvl ruf,mr

rb lr$lr tbr htrttdr trrochtrd ultb rrpor$rr to tbr seot' lortrosol thr rco! of th' eltt  vlclntty p'oprrtr butlrttng rt !0 TerdborolrrEsr. coloarl. rrv Torr, tbrra rrporu'f fso.rrr,or *rrlnr.tltetlvrlr lvlluttrd. tbr thr* lcrner!,or that ear. rrrlnrtrdIt l  (r l  thr rrDO.Ur. to r roofrr rrDrrrtng tbr Dtrl ldrng.r soot,(rr tbr .rporurr to rn offter uorrrr rorttag r ' ' -hous rorr m.tler ldr  thr  but ldrng,  rnd ( ! )  tbo.rporur.  to I  r ' rdrnt  r t r tagon-r l t r  uho retr t r  e l l  of  h l r  r r rgr t rb l . . ,  gr l ln,  end t ru l t  la  rs'Edrn ulth eontellnrtrd rolr. Tbll l  tb!o. .c.nrrror rrrr 'hctrdhceu' tb.r  eoycr tbr  ror t  r re l t r t lc  er  r r l r  er  tb.  y.st7 untr t r l ,bat  l r leur lb l r . rPofut .  rernerror  g lvrn tbr  currrnt  ur .  of  tba r l t r .

l . rrd on vory eonrGrvetrvc rrsu'pt lonr, tbe rertnua rhol._boJt '  dO..G ' leu l r t rd  for  r  vorkcr  on tho roof  1r  0 .2  r rce  lv r .  tppror lu t . l r?5 D' rcGnt  (0 .15 l rca/yr )  o f  the uhoro-body dorr  r . !u l t ,  f ro l' rporu 'C to  axte.a. r  gaana redrat lon,  and tbG r . r r tn lng 25 parcaot(o 'oE rsoB/ I l )  sou ld rcru l t  f ron thc rnharat lon of  eonte l lnr tcd dur tDrst le l r r '  Tht r  to t r l  dorc  r r  ler r  than I  p . rcrDt  o f  tho DoEsedla t ton pro t re t lon  r tendard for  thc  Eencr r l  pub l le  o f  100 r r . r  t rc .

lbr rrxlnun rhole-body dotc eeleuletcd for I  g.rron rorrr1ng 6o hourre rrrf ,  lnr ldc thG bultdlng rar I  Drc' /rzrr oE I p.rccnt of th. DoG*{ le t lon  pro t re t ron r tendard for  thc  acnr ra l  pub l lc .  Tht r  to t r lbor ' '  dorr rould rorult  .rclurrvcly froa .r torarl  grnaa arpolutt .

?or  en oa-r l te  r r r ldrnt  vho re l r r r  ar l  o f  h l r  v rgr t rb l . . ,  t ru l t ,  r .dgteh la  gerdrn ro l '1  r lx rd  r l tb  cont rntn. tod roo!  r r t . r le l ,  tb .nr lmr utol.-body dorr uoult t  br r .? rrrn/yr froa th. tag't l0ajnth*y, rhrch tr  epprorrr. t . ly z p.rc.nt or tho Dor redretroa
tEot .c t lon r t rnderd tor  thr  g .n . r r l  gubl ie .

lr lee on tb'  r t t l r . t .d dorr cr lcul. tod tor thrrr thr.o fcraatloa,tb roof of t i .  bulrdrng rt  io rrsdboro Avrnu. rr f t f  tbr Dog' I lee l lnm,  l8d t i .  u . .  o !  th .  but ld lag l t  .caoDtrb l r  r t thoutl rCie log ler l  r .a t r lc t  lon l .

ru
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1.0 Imlonucf ron

l. t shTFlTIm. rm .sofr

l l lr lrDest Cmertbrr tb. mtbedologl utrd to D.rforl tE rrf.flLat
et ti ' brrerl [roeletld rlth redleeetlvrtT contmlnrtrd rcofr rtr ls lal t l  psoF.rt l . .  E.rr Gbr eoloBl.  tnt.r l r  , toi lgr gl tr  (ert3, tsGeloalr' rlr rort (llgrrrr 1-r). lrrultl of tb. h.mr! emruLBr
tsr r l ro dlrcr lbrd. lerrdlel  eet lon protocolr . . t .bttrbrd br th.
DrDrrtrrat of Enrrgy (Doc) pr'lt rrrr rltbout redlologlcel
t$trletloar. of thr DroPrrtr lf tt een br rhoua th.t th. brfle 6orrll 'rlt of loo rrr;ty't tr Dot rrcrrdrd rt th. prop.rtr. Thlr hrrerd
lllrtl lfDt srl plrtornrl to drt.rltnr ntrthrr tbc doa. rmultlag
lrar ' rgorutr to redloret lvr lettr lelr  on thr roof of thr bul lal .ag
It  E0 Terdboro lvrnur ln eolonlr,  l f .u Tork, l l  r t tbln tb. brrtc
eaaurl  dorr l rntt  . . t rbr lrhrn by oorr lDd r3 .ueh, rhrthrr tbr
Ftol) ' r t t  l r  ln eonpl laneo ulth th. rupplrn.ntrr r tatt  provlr loar of
tbr  gu ldr l lnr r .

l. I ElcranouilD

lrt l l rn lgSA end 19gt, thl  l fet lonel Lted (Xf.1 luduttr l rr  pleot lnGoloal r ,  f ry  Torkr  pcr foracd ver louo cr . t log,  rach ln lng,  rnC r t l l log
oSasrt lonr on uranlun. Tbc prent proerrrrd Drl ler l l r  drpt. trd
nsealur r ' t r l '  Tho .rcat.  urenlun rat.r  rrr  or ldt lrd to rrduer tb.
Fotaotl . l  tor e urrnlun t l rc. Thr or ldet lon rrr prrtorrrd ln r
nr l l  turnre '  er l l rd  I  ebtp burRrr .  Thrr r  og.sr t lonr  r r .u l t rd  tn
t la mlmr of nel l  guent t t  lm of urenlur or ldr durt tbsough
e*lrtrt v'ntllrtloa to tbo rtro.ph.r.. rhr umalur orlcr curt nr
flrtrrmd la tbr rt:orpbrrr end conterln.trd both mrtdontlel rai
ocnrsclr l  Dsopostl fr  ln tbr .r . l  r l th lou lrur lr  o! umalul,

Il lt lo' thf ttrt. of rrr rort otdrrrd tb. plrat to rrduor ltr lrrrl
cf tteifuGtloE brcrum ln .ro.rrlvr rlount of urrnlur orlcr ourt nrDrlrr rrtmred lato tb. rls, rod ln thr rpclag of lrrr oS.srtlenr
ulfr Frrtr6. Dof ti.n teot gorrrrrron ot tbo plrnt to b|!tra tho
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I  thr  Fotmrl f  ut t l t l rd l l tm
?U|llF lr r DOI rffort 3e

rlrr ooEt:ol r l trr Srrr mrldurlstttmlErtloE (uem{l,ag eusr.Dt guldrl larr l rrrrlnr f ror ti,r ..rlf
Nr ef thr mtroaf r etorre rn.rrr Dsorr'. rltbousb th.srtrnllrtloD rt tb. EroEttlm rrouad tbr crtt ild not mrult troltlr rtmre ra*gy Drogs'. rt ur tncludrd er prst ot ?u3ltp br DA'rftrl cocgrmr grv. s.rDonrtbtrlty tor th. rltr to DoG unorr tho rrtllmrs raa rrtrr tggroBrretronr let. FuSRtp rr Gurr.Btlr brtrynnrgr{ br m8tr oll Btcgr oprsrtlonr otrrcr. rr grolrct ..D.grmntGentsrctor tor FuEalp, Drcbtrl xrtlonel, Inc. (mI) tr mrtpltlblr toEc fot th' Dlrnnlag' lto.g...ntr rDd lrplurntrtlon of FUElrp.

Era oD'rrt lonr rt thr fornrr f,L prent u.r. trr l lnatrd rn thr rprlngo! l tel '  thc route' of eontmlnetlon on vl,elntty grop.rtr roofl rul l lr laetrd' Thr rublrqurnt rtfrctr ot vrethrr hrvr rtrbl l lr td th.dl30rl trd contenlnrnt,  end redlet lon 10vr1r heyo tbrrrforo r i lelncdmlrt tYrlr  eonlt lnt.  Thls condlt lon eould chengr, hou.vrr,  r l  tbr8 ' ru l t  o f  huann eet rv l t l cg  ( r -g- ,  r l roof tng) .  Er r rd  oa dr rcur r l0nrr t l th  t r r r  Tor l  8 t . to  o f f lc l r l r ,  DoB egrrcd to  r r r rd la to  tbr  ro l l r  onthr  v lc ln l t r  proprr t t r r  to  a  uren lu '  eonc.nt r r t loa of  3E pc l lg(* rc '  l ) '  Tbc Do!  gu lde l lncr  lor  rur f ler  eont rnrnat ron r r r .  r6rpt rdtror hrclr .r  Brgulatottr  coRnlrelon gutdrl lntr tor tbr rr l rerr off rc l l t t l r r  r r thout  red lo l0g ler l  r . r t r rc t ronr  (Br t  .  2r .  Tb ' rgult l r t lnrr nl '  r l to epprovrd br thG gtrt .  ot f ,ry Torr.  rrrul tr  ofDor t -s ' r rd le l  re t lon renpl ' lag r t  thc dr r lgaet rd progrr t l r r  lnd ler t rtD't  tbr groundr tround tbc bul ldlng lrr t  DoE guldrl lnrr rad th.t  tbre lc  o f  tb '  grouadf  s l thout  red lo log lcer  r . r t r lc t lour  l r  .ccopt rb l r .
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1.0 nrcnt!?!il rm t?tfirt il Ttelilttr t*psrrfIt r0 trrDm*o rvH$:

ltr httdlat oa thr solmretrl proD.rtr rt i0 Trrtboro tmalr tn
Gnleah, hil Tosr. lr a ool-ltorf r lrrrgrulrrlr ah.g.6 soncr.t.
Itatctnrt' lbr bulli ltng brr e tlrt, trc-llyll trt rosf rltb rn lE.r
cf r3Sterlrrtrlr r,0f0 ttt. I i legrer ot tb. ptoprstr lr rgryl ta
?lgl$ l-1. I rrilologlcel rurvry o! tb. trr roof rer condnctrd br
Orl f tegr lr t lonrl  Lrboretorl  (OSIL) ln l tSS ( lr f .  t l .
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T'hr t l i ler lgt lon of thr surr.nt redlologleal . tr tur of tb. roof of tbr
conrsclel vlclnl ty Ploportr rvrturt .d ln thlr  halerd r. . . .n nt tr
brmo on thr r . .ul t .  of .ury.y8 eonduetrd by onnL.

lccrurr tbo tonlnet lon of t fL plent oprret lonr ln thr rpr lng of lgl l
r l t r lnetrd tho .oure. of roof eontealnrt lon. l t  l r  probeblr tbrt
nrtboE eon0lt lona lueh er raln, r lnd, lDd lnov hevc rrduct l  roof
contrr laat lon end .tabl l letd l t  r t  I  lovr l  br lor rhlch turth.r
Kduetlon lr  not rxgoctrd to oecuE ra tha rerult  o! nrturr l  s lur. l .

l lpbr ead botr-genra aetlvl ty rr tr l r  r .Ec lr .rurrd et . . l .ct .{
lsertlonr on th. roo! of tb. bullallng rt i0 Terdboro Avcnuo. Itr
f l rd  lnr fecr  e lghr  rc t ly l t r  rengrd. t roa ?? to  ! t0  dpr / loo . .1 ,
rlt! la rv.regr ot lzo dpr/loo 

".2. 
rhr brte-gerlr rctlrlt,

ntrnre{ r t  I  er rbovr tb. turt lc l  rengrd tror o. l l  to 0.6 i l /b, r l t l
l l atlltrgr of 9.27 ln/h, lnclutllng r aeturrl brctgroun6 rrdlrtloa
loFll of r3Dsorlmtrlf o, oot rn/h (tot . l ) .
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The  evecage  f $ . x .ed  a l pha  ae t i v i t y  o f  I ?0  dp ru / I 00  * *2  i e  w i t h i n  t he

DOE Eu tde l i ne  o f  5 ,000  e !pn / i " 00  * *2  f  o r  u ran i , un  on  6 t ruc tu re

wur facee .  The  ave rage  be ta -gamrua  ae t i v i t y  s f  0 "2?  nR /h ,  wh i ch

ima l . udes  a  na tu raL  backg round  rad ia t  i on  l . eve I  o f  0 .004  mR/h ,  exceeds

r  t he  DOE Eu ide l  i ne  o f  0  "  20  t sR /h  (Re f  "  2  )  .  However ,  t he  max  j . nu rn

he ta -gamma read i . ng  o f  0 .5  mR/h  i " s  w i t h i n  t he  DOE gu ide l l ne  o f

1 "S  mR/h  f  o r  snax i .mum be ta -gamna  ac t$ . v l t y  (Re f  -  2 ' t .



3. O RADIOLOCICAL ASSESSIIENT

Thr  Boten t la l  doees  to  nenbere  o f  the  genera l  pub l l c  tha t  cou ld

rcsu l t  f ron  exposuEe to  the  contan ina ted  ta r  roo f  o f  the  conmere ia l

r t rueturo at  5O Yart lboro Avenue uere ealculated by evaluat lng the

f,ol lowlng poselble expoeuEe pathways: (1) external  beta and gai lua

l r rad la t lon ,  (2 )  lnha la t lon  o f  reeuepended rad ioac t lve  dus t

par t l c les r  rDd (3 )  lnges t ion  o f  con tan lna t lon  f ron  renoved roo f lng

DateEla l ,  aseun lng  tha t  the  roo f lng  na ter ia l  has  been n l red  w l th

so l I  tha t  i s  ueed fo r  garden lng .

Three ve ty  eon6etva t lve  scenat ioe  were  ee lec ted  to  exan lne  Poten t ia l

on-s l te  exposures  f ron  the  contan lna ted  roo f  o f  the  bu l ld lng  a t

50  Yardboro  Avenue.  The th ree  scenar ! .os  eva lua ted  are  (1 )  the

expoBure  to  a  roo fe r  repa l r ing  the  roo f ,  (2 )  the  exposure  to  an

of f  iee  worker  wor l r lng  lns ide  the  s t rue ture  a t  50  Yard lboro  lvenue

fu l l  t imer  end (3 )  the  expo6uEe to  a  res ident  tha t  l l ves  on-s i te  and

obta lns  a l l  o f  h ls  f ru i t  and vegetab les  f ron  a  garden conta ln ing  the

eontan lna ted  roo f ing  na ter ia l .  The f i re t  t r to  scenar ios  a re

rea l la t l c  ecenar ios  and very  conserva t ive  assunpt ionE have been

nade.  The th i rd  eeenar io  Is  eons idered to  be  very  un l l l te ly  and '

aga ln ,  conEerva t ive  a6sumpt ions  have been used.  These th ree

acenar loE are  deser ibec l  in  de ta i l  be low.  The assunPt ions  and

paraneter6  used in  ca lcu la t ing  the  dose es t ina tes  no t  g lven  be low

are  deser ibed ln  Append ix  A .

3. I  SCENARIO I :  ROOFER

3.1 . I  Aasuno t iong

I t  uas  aseuned tha t  a  roo fer  engaged in  repa l r ing  the  contan lna ted

roof  a t  the  50  Yardboro  Avenue loca t ion  ln  Co lon ie ,  New York .  wou ld

be erpoeed to two pathwayB of  exposure:  external  gamna radiat ion

and lnha la t lon  o f  a l rborne  contan lna ted  Par t l c lee  re leased c lu r ing

the  roo f lng  ae t l v l t l es .  Aeeunp t ione  ueed  ln  ee t ina t ing  the

goten t la l  doee to  the  roo fer  a re  g iven be low.

7



Thc doae reeu l t lng  f ron  expoBure  to  ex ternar  ganna rad ia t ion  wae
ca leu la ted  baeed on  the  ne thod de ta l led  ln  the  euBp lenent  to  the  DoE
guLder lnee (Ref .  { ) .  Dose eonvere lon  fac to rs  used ln  the  DoE
rupp lenent  a re  based on  da ta  fo r  an  adu l t  ln  the  rn te rna t iona l
conn lss ion  on  Rad lo rog ica r  p ro tee t lon  ( reRp)  pub l i ca t ion  30
(Ref .  5 ) .

The l t ker lhood le  n ln inar  tha t  rad lonuc l ldes  In  na ter ta ls  f l xed  in
tal  on a roof gurface gould becone reeuspendted ln air .  However,  to
ca lcu la te  tbe  uax inun po ten t la l  doee f ron  th ie  exposure  pa thway,  the
uran lun  concent ra t lon  ln  the  a l r  can  be  es t lDated  by  nu l t lp ly i rng  the
average concentEat lon  o f  u ran lun  tn  the  roo f ing  na ter la l  by  a  DaE6
load ing  fac to r  fo r  the  area .  The Env l ronnentar  p to tee t lon  Agency
(EPA)  has  ind ica ted  tha t  da ta  f rom the  Nat lonar  A l r  surve i l tance
Network  sugge6t  annua l  nean DaEE coneent ra t lons  o f  o .05  x  Io -4  to
0 .5  x  1o- {  g /n3  fo r  the  count ry  as  a  whore ,  iDd a  nean naBE
concen t ra t ion  o f  approx ina te ly  o .os  x  ro - {  g /n3  fo r  the  co lon ie
area  (Re f .  6 ) .  To  carcura te  the  dose  f ron  th is  pa thway ,  a
con6erva t ive  Bean mas6 concent ra t ion  o f  I  x  Io - {  g lm3 is  assumed
for  the  per iod  dur ing  wh ich  the  worker  l s  engagedt  in  re roo f ing
ac t  i v i  t  i es  .

An  inhara t ion  ra te  o f  B , roo  r3 /y .  ( ro9 ,gzz  ya3 ty r )  fo r  an  adur t
na le  l s  aseuned  (Re f .  r l ) .  O ther  paEanete rs  and  de ta i l s  o f  the
ne thodo logy  used  to  ca lcu la te  po ten t ia l  doees  aEe inc luded  in
Agpend ix  A .

l c tua l  rad lonuc l lde  concen t ra t lons  in  the  roo f lng  na te r ia l
(erDreeeed in BCl/g) were not neasured. t r leasuregent of  beta-gamna
act lv l t l z  uas  con8 ldered to  be  the  most  accura te  way o f  de tern in lng
uran lun  eoncen t ra t ton  tn  the  roo f lng  na te r la l ,  s tnee  Dos t  o f  the
a lpha ac t lv l t y  o f  the  uran lun  tha t  n ig ra ted  ln to  the  ta r  woutd
l l l se ly  be  eh le l r led  f , ron  neasurenent .  The coneent ra t ione repor ted  in
Tab le  3 -1  were  ca lcu la ted  by  conver t lng  the  neaeured to ta l
be ta-ganrna ac t iv i t y  (nR/h)  varues  ln  Tabre  3-z  to  pc i /g .  Th ls

I
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TABLE 3-1

SOURCE TERI{S: RADIONUCLIDE CONCENTRATIONS
IN ROOFITIG }IATERIAL AT

50 YARDBORO AVENUE, COLONIE, NET{ YORKA

Radlonuel l i le concentrat lon (pc i /g)

Uraniun-238
Uranlun-235
Uranlun-23t

120
2

36

rRrdlonueltde eoneentratlons are catculated based on neasured
I  g ro !8  bc ta-ganna ae t lv l t y  (dpE/ IOO cn2)  fo r  dep le ted  uran iun
J  en i l  on  a  dene t ty  o f  t .ZB 9 /cn3  fo r  ta r  na te r la l .

I
I
t
l
I
I
I
I
I
I
I
I



conver8 lon  Procedure  le  exp la lned and denonst ra ted  ln  Append l r  A .
The ca leu la ted  rad tonuc l lde  concent ra t lon  in  the  roo f ing  na ter ia l  i s
baeed on  lso top lc  anarys ls  fo r  depre ted  uran lun .

The e lose  resu i t ing  f ron  exposure  to  ex terna l  ganna rad ia t ion  was
ca leu la ted  based on  the  ne thod de ta l led  ln  the  eupp lenent  to  the  DoE
gu lde l ines  (Ref .  l ) .  The ex terna l  gauna rad la t lon  erposure  ls
cst lnated based on actual  beta-ganna BuEvey Deasurenents nade at
I  cD (c .39  ln . )  above  the  sur face  o f  the  roo f  (Taure  3 -2 )  (Re f .  3 ) .
Ganna rad la t ion  e rpoEure  ra teE a t  r  eo  (0 .39  in . )  f rou  the  roo f
surfaces Here calculated based on f te ld l  Deasurenants of  a t lcgleted
uran lun  Eouree w i th  a  geonet ry  tha t  approx lna teB en ln f ln l tc ly  th ick
souree (Ref .  7 ) .  The be ta-ganua doee ra te  f rou  th is  BouEce averaged
210 nrad /h ,  and the  dose ra te  f ron  the  ganma rad la t lon  was
approx ina te ly  S  n rad /h .

Ganna tad ia t ion  dose  Ea tes  a t  I  n  (3 .28  f t )  were  no t  neaeured  and
were  conEerva t ive ly  assuned to  be  the  6ane as  those a t  L  cm
(0 .39  in . ) .  The  neasured  be ta -ganna  dose  ra tes  a re  shown In
Tab le  3 -2 i  the  gamna ra te6  ca lcu la ted  fo r  the  roo f  su r faces  a re
shown in  Tab le  3 -3 .  A  fae to r  o f  0 .95  n ren /nR was  used  fo r  d i rec t
convers ion  o f  measured exposure  in  raR/y r  to  the  e f fec t i ve  dose
equ iva len t  in  n ren /y r  (Re f .  { ) .

3 .1 .2  In te rna l  Exoosure  to  a  Roo fe r  F ron  Inha la t ion  o f  A i rborne
Dep le ted  Uran iun

I t  wa6  assuned  tha t  wh i le  repa i r ing  the  roo f  a t
ln  Co lon ie ,  New York ,  a  roo fer  wou ld  be  expoeed

50

to

Yardboro  Avenue

a i rborne  dep le ted
uran lun  dur ing  any  cu t t ing  or  renova l  opera t ions .  The exposure  o f
the  roo fer  le  l l l te ly  to  be  less  than a  wee l r  and wou ld  genera l l y  be
l ln l ted  to  t ro r l r lng  hours .  As  a  uors t -case seenar io ,  t t  wa6 assuned
tha t  th is  t fPe  o f  opera t ion  sou ld  be  condueted  over  a  per iod  o f
2 l  houre  w l thout  resp lEatory  equ ip rnent -  Thusr  in  occupancy  fac to r
(OF)  o f  2 .7  r  IO-3  e t  +  8 ,260)  was  assuned .

1.0



I TABLE 3-2

SOURCE TERI.IS: ALPHA ACTIVITY lItID EXTERNAI.

BETA-GAilUA LEVELS I{EASURED ON ROOF

AT 50 YARDBORO A\IBNUE, COLONIE, ITETI YORKA, 
b

Nunber of
Heaeure-

nente

Average
Alpha Act lv l ty

(dpn/100 cnz)

Average
Beta-Ganma

Level  (nR/h)

t l
I3

170
o.z7

l
I
I
I
I
I
I

aSur faee DeaButenent6  nade a t  the  s l te .

Source :  Re fe rence  3

I

I

I I



TABLE 3-3

SOURCE TERI'IS: ETTERNAL ETPOSURE TO

A ROOFER AND AT{ OFFICE IIORKER

AT 50 YARDBORO AVENUE, COLONIE, NEW YORK

I
I
]

I
I

Beta-Ganna
(Root  1a

(ER/h )

Ganna
(Roof  )b

(aR/h)

Garuna
( l fork  teve l )e

(DR/b)

o.27 5. t  r  1o-3 I . l  r  IO-3

I

J " tur faee 
radlat lon levels neaeured on roof .

, .  bcanna expoguEe rates caleulated baeed on sat lo of  beta to 9anna

I ln- i "p i . ied uranlun (z percent of  beta-ganna level  at  surface ls
r  due io  ganna) .

I  scd. lena exposure ratee at  worklng levels lnslde the bul ld lng
I  ; i i . ior i i ia ai"urolng thar the atr  and roof lng nater la l  could be

cxper,: ted to attenuate ?5 Percent of the ganna tay6.

I
t
il
I
I
I

l l

L2
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I
l

I  eonnl t tcd c f fect lve dose equlva lent  o f  { .1  I  1O-2 Eren was

trt lnatrrt  for tnternal axPoeure durlng root repalr sorlr  at

SO yardboro Avenue. Thus, Gven l f  thle unl l l rely seenario were to

occur ,  the est inated ln terna l  exposuEe that  would be reeelved at

th le  proBer ty  f ron lnhalat lon of  resuspended contanlnated dust  would

be very low.

3.1 .3 Doee Reeul t lno Fton El te tnal  ExpoeUre Dur lno Roof  Repal r

fn ovaluat lng the naxlnun potcnt la l  external  erpoBuEe to a roofer

fron contanlnat lon on the roof.  l t  was con8orvat lvely aesuned that a

roofcr would apend 2l  houre rcpair ing the roof at  5O Yardboro

lvenue. Baeed on the hlghest el te lnal  gauua exPosure rate of

5 . {  x  1O-3  nR/h  ca lcu la ted  fo r  the  50  Yardboro  lvenue Et ruc ture

(Tab le  3 -3) r  l t l  annua l  who le-body  dose o f  0 .12  DteE wou l i l  be

rece ivec t  by  the  roo fer .  He cou ld  rece lve  an  add l t lona l  e rPosure  o f

IO nren /y r  to  the  e l r in  o r  to  ex t ren l t lee  t f  he  were  to  Ea ln ta ln

con8tan t  ek ln  eontac t  s i th  the  eur faee be ta-ganna ae t lv l t y  dur lng

reroo f lng  opera t lone.  The va lues  shown ln  Tab le  3 -3  represent  the

erpogures  f ron  ex terna l  rad la t lon  a t  the  Et ruc tuEe8 eurveyed.  The

ca lcu la ted  uax imun Poten t ia l  dose o f  O. I2  DreD reeu l t lng  f ron

erposu3e to  e t te rna l  ganna rad la t ion  la  on ly  0 .12  Percent  o f  the  DOE

rad la t ton  pro tec t lon  s tandard  o f  l0O nren /y r  (Ref .  21 .  A t  the

curEent  t lne  the  DOE has  no t  f lna l l zed  a  rad la t ion  pro tec t ion

s tandard  fo r  the  genera l  pub l l c  fo r  exPosuEe to  s l r in .  However ,  the

ca leu la ted  nax lmun poten t ia l  ex te rna l  be ta  exPosu le  to  the  ek ln  o f

10  nren /y r  le  on ly  O.O2 pereent  o f  the  5o ,ooo nren /y r  occuPat lona l

Gxposure  s tandard  es tab l l shed by  DoE (Ref -  8 ) -

3 .1 .1  SumBarv  o f  DoBe to  Roofer

The to ta l  es t ina ted  dose to  a  roo fer  dur lng  repa l r  o f  the  roo f  a t  50

yar r tboro  lvenue tn  Co lon le  l s  approx tna te ly  0 .2  n ren /y r ,  we l l  be low

thc DOE etandard of  100 nrenlr t .  APProxIBately ?5 Percent would

rceu l t  f ron  the  ex terna l  ganna rad ia t ion  doee i  25  Percent  wou ld

rcsu l t  f ron  the  in te rna l  doEe th rough the  inha la t lon  Pathway.

]

I
I
I
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E=ff leB IABBREVIATIONS

cpm* counts  per  minu te

f t  fee t
- . . )
f Lz  square  fee t

g  g ram

h  hou r

i n .  i nch

, .i n .  z  squa re  i nch

uC i  m i c rocu r i e

uC i , / n l  n i c rocu r i e  pe r  m i t l i l i t e r

m I  m i l l i l i t e r

mrad  m i l l i r ad

mrad r /h  m i l l i r ad  Pe r  hou r

mren  n i l l i r em

nre rn , / y r  m i l l i r em pe r  yea r

pC i  p i cocu r i e

y r  yea r

@g inbo Id facep r i n ta reexp1a ined in theg Iossa ry .
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1 .0  INTRODUCTION
E - 0 l e8

The  pu rpose  o f  t h i s  r epo r t  i s  t o  documen t  Bech te l  Na t i ona l ,  I nc . r s

(BN I )  pos t - r e rned ia l  ac t i on  samp l i ng  o f  ce r t a i n  p rope r t i es  i n  t he

v i c i n i t y  o f  t he  f o rmer  Na t i ona l  Lead  (NL )  I ndus t r i es  p l an t  i n

Co lon ie ,  New  Yo rk .  Th i s  r epo r t  b r i e f l y  desc r i bes  t he  o r i g i n  o f  t he

rad ioac t i ve  con tan ina t , i on  on  t he  p rope r t i es ,  t he  me thods  used  t o

de te rm ine  t he  ex ten t  o f  i t ,  and  t he  t ypes  o f  r ened ia l  ac t i on

pe r fo rmed .  I t  a l so  p rov ides  t he  gu ide l i nes  used  i n  pe r f o rm ing  t he

remed ia l  ac t i on  and  da t . a  on  t he  cu r ren t  r ad io l og i ca l  s t a tus  o f  Ehe

p rope rb ies .

Backg round

The  NL  p lan t  began  wo rk i ng  w i t h  dep le ted  u ran iun  i n  1958 ,

pe r f o rm ing  ope ra t i ons  dea l i ng  w i t h  t he  cas t i ng ,  mach in i ng ,  and

m i l l i ng  o f  t h i s  u ran ium i n to  va r i ous  i t ems .  I n  subsequen t  yea rs ,

Ehe  p lan t  p r ima r i l y  made  dep le ted  u ran ium coun te rwe igh t s  f o r

a i r p l anes  and  p ro j ec t i l e s  f o r  t he  a rmed  se rv i ces .  I n  1980 ,  t he

S ta te  o f  New  Yo rk  o rde red  t he  p l an t  t o  r educe  i t s  l eve l  o f

p roduc t i on  because  u ran ium dus t  was  be ing  re l eased  i n to  t he  a i r ,  and

in  t he  sp r i ng  o f  1984  ope ra t i ons  we re  ha l t ed .  I n  Feb rua ry  f 984 ,  t he

Depa r tmen t  o f  Ene rgy  (ooe )  t ook  possess ion  o f  t he  p l an l  t o  beg in  t he

c leanup  p rocess  as  pa r t  o f  t he  f o rmer l y  U t i l i zed  S i t es  Remed ia l

Ac t i on  P rog ram (FUSRAP)  a f t e r  Cong ress  ass igned  t he  s i t e  t o  DOE.

FUSRAP i s  a  DOE e f f o r t  t o  i den t i f y ,  decon tam ina te ,  o r  oLhe rw i se

con t ro l  s i t es  whe re  l ow- l eve l  r ad ioac t i ve  con tam ina t i on  (exceed ing

cu r ren t  gu ide l i nes )  r ema ins  f r om the  ea r l y  days  o f  t he  na t i on rs

a tom ic  ene rgy  p rog ram.  A l t hough  t he  con tam ina t i on  a t  t he  Co lon ie

p rope r t i es  d i d  no t  r esu l t  f r om the  a tom ic  ene rgy  p rog ram,  i t  was

inc luded  as  pa r t  o f  FUSRAP by  the  DOE a f te r  Congress  gave

respons ib i l i t y  f o r  t he  s i t e  t o  DOE.  FUSRAP i s  cu r ren t l y  be ing

managed  by  DOE 's  Oak  R idge  Ope ra t i ons  O f f i ce .  BN I  i s  t he  P ro jec t

Managemen t  Con t rac to r  and  ac t s  as  DOErs  rep resen ta t i ve  i n  t he

p lann ing ,  managenen t r  and  imp lemen t ,a t i on  o f  FUSRAP.



Rad io l og i ca l  Su rveys E;0 f es f

Te ledyne  I so topes  (Re f .  l )  su r veyed  t he  ne ighbo rhood  su r round ing  Lhe

NL  p lan t  f o r  r ad ioac t i v i t y  i n  1980  and  de te rm ined  t ha t  u ran ium

re leased  i n to  t he  a i r  had  depos i t ed  on  res i den t i a l  p rope rE ies  and

s t ruc tu res .  Te ledyne ' s  f i nd ing  a l so  showed  t ha t  t he  na jo r i t , y  o f  t he

con tam ina t i on  was  i n  t he  d i r ec t i on  o f  t he  a rea rs  p reva i l i ng  w inds .

I n  Oc tobe r  1983 ,  t he  Oak  R idge  Na t i ona l  Labo ra to r y  (ORNL)  pe r f o rmed

no re  de ta i l ed  rad io l og i ca l  su r veys  o f  t he  i nd i v i dua l  p rope r t i es

su r round ing  t he  NL  p lan t  (Re fs .  2  t h rough  I 0 ) r  wh i ch  i nc l uded

p r i va te  res i dences .  These  su rveys  we re  des igned  t o  l oca te  a l l

p rope r t i es  on  wh i ch  u ran ium con tan ina t i on  exceeded  DOE gu ide l i nes .

2 .0  REI " IEDIAL  ACTION GUIDEL INES

The  c l eanup  gu ide l i ne  f o r  t he  Co lon ie  p rope r t i es  was  de r i ved  based

on  s i t e - spec i f i c  i n f o rma t i on  conce rn ing  t he  d i s t r i bu t i on  o f  t he

u ran ium i n  t he  so i l .  Based  on  d i scuss ions  w i t h  New Yo rk  s ta te  and

EPA o f f i c i a l s ,  t he  DOE ag reed  t o  c l ean  t he  p rope r t i es  t o  a  u ran ium

concen t ra t i on  o f  35  p l i / 9 .

Fo r  su r f aces  o the r  t han  so i l r  t he  DOE gu ide l i ne  i s  t ha t  Ehe

rad ia t i on  dose  ra te  mus t  be  l ess  t han  0 .2  mrad /h  ave raged  ove r  10
. . )

f l ' ( 1  m ' )  o r  a  max imum o f  I . 0  mrad , / h  i n  any  15 - i n . z
)

(100 -cm- )  a rea .  These  gu ide l i nes  we re  adop ted  f r om Nuc lea r

Regu la to r y  Conmiss ion  gu ide l i nes  f o r  t he  re l ease  o f  f ac i l i t i e s  ( such

as  t he  f o rmer  NL  p lan t )  f o r  un res t r i c t ed  use .  These  gu ide l i nes

a re  g i ven  i n  Tab le  1 .

A l l  so i l  con ta i ns  some  t r ace  amoun ts  o f  r ad ionuc l i des  because

u ran ium i s  a  na tu ra l l y  occu r r i ng  e l emen t .  Typ i ca I l y ,  so i l  con ta i ns

abou t  L  pC i /S  o f  u ran ium,  r ad ium,  and  t ho r i um.  These  amoun ts  a re

ca l l ed  ' backg round '  I eve l s ,  and  do  no t  o r i g i na te  f r om

manu fac tu r i ng  ope ra t i ons  us ing  rad ioac t i ve  ma te r i a l s .  The  annua l

dose  t o  a  New Yo rk  res i den t  due  t o  backg round  rad ia t i on  i s  t yp i ca l l y

100  mrem.
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3 .0  REMEDIAL  ACT ION E-StzBl

AfLe r  a  p rope r t y  was  de te rm ined  to  be  con tamina ted  based  on  the  ORNL

su rvey ,  BN I  began  eng inee r i ng  des ign  wo rk  based  on  t he  su rvey  da ta .

These  ac t i v i t i e s  i nc l uded  h i r i ng  l oca l  subcon t rac to r s  t o  pe r f o rm  the

c leanup  wo rk  (Re f .  1 l ) .  A l so ,  BN I  and  i t s  r ad io l og i ca l  suppo r t

subcon t rac to r ,  Ebe r l i ne  Ana l y t i ca l  Co rpo ra t i on  (EAC) ,  aga in  su rveyed

Lhe  p rope r t y  f o r  r ad ia t i on .  Th i s  su rvey  more  accu ra te l y  de f i ned  t he

bounda r i es  o f  con tam ina t i on .

BNI /EAC Survey  MeLhods

To  conduc t  t h i s  su rvey ,  each  p rope r t y  was  subd i v i ded  i n to  g r i ds  t ha t

i { e re  t yp i ca l l y  6  f t  by  6  f t .  A t  each  g r i d  i n t e r sec t i on ,  a  r ad ia t i on

measu remen t  was  made  us ing  a  ' F IDLER"  t ype  de tec to r .  The  F IDLER i s

a  spec ia l  t ype  o f  r ad ia t i on  de tec to r  t ha !  i s  made  f o r  de tec t i ng  t he

ve ry  l ow  ene rgy  gamma rad ia t i on  em i t t ed  by  dep le ted  u ran ium.  The

F IDLER was  ca l i b ra ted  by  measu r i ng  t he  rad ioac t i v i t y  i n  t he  so i l

on  t he  f o rmer  NL  p lan t  s i t e  us i ng  t he  F IDLER,  t , hen  re rnov ing  t he  so i l

and  hav ing  i t s  u ran ium con ten t  de te rm ined  unde r  l abo ra to r y
cond i t i ons  by  EAC.  F rom th i s  ca l i b ra t i on ,  i t  l r as  de te rm ined  t ha t  a

F IDLER read ing  o f  11 r000  cpm rep resen ted  a  u ran ium concen t ra t i on  i n

the  so i l  o f  35  p3 i / g .  The  ca l i b ra t i on  l i ne  i s  shown  i n  F igu re  I
(Page  7 ) .  The  F IDLER measu remen ts  l t e re  checked  pe r i od i ca l l y  by

tak i ng  a  so i l  samp le  and  ana l yz i ng  i t  a t  t he  EAC l abo ra to r y  t o

ensu re  t ha t  t he  ca l i b ra t i on  rema ined  cons i s ten t .  By  p l o t t i ng  a I l

Ehe  read ings  t aken  on  t he  p rope r t y  i n  excess  o f  111000  cpm,  t he

a reas  o f  con tam ina t i on  we re  mapped  (ne f .  L2 ) .

To  de te rm ine  i f  su r f aces  o the r  t han  so i l  we re  con tam ina ted  (e .9 . ,

aspha l t '  conc re te ,  o r  wood ) ,  a  pancake - t ype  be ta -gamma de tec to r

was  used .  Th i s  de tec to r  was  ca l i b ra ted  so  t ha t  bhe  read ings  i n  cpm

cou ld  be  conve r ted  i n to  mrad /h  and  compared  t o  t he  app rop r i a te
gu ide l i ne .  I n  gene ra l ,  r ad ioac t i ve  con tam ina t i on  o f  t hese  su r f aces

was  f ound  on l y  on  p rope rE ies  immed ia te l y  ad jacen t  t o  t he  f o rmer  NL

p lanL .  I t  was  usua l l y  f ound  i n  r ough  su r f aces  (e .g . ,  wood  o r



asphart )  where i t  wourd become t rapped and would not  wash F tFf f r8 1

a l l  cases ,  t he  u ran ium con tamina t i on  v tas  on l y  found  on  the  ou te r

su r f ace  o f  t hese  ma te r i a l s .

C leanup /Decon tam ina t i on  Ac t i v i t i e s

Draw ings  show ing  t he  ex ten t  o f  t he  con tam ina t i on  i n  t he  so i l  on  each

p rope r t y  we re  t hen  g i ven  t o  t he  excava t i on  subcon t rac to r .  The

subcon t rac to r  r emoved  t he  so i l  as  i nd i ca ted  i n  t he  d raw ings r  pLaced

i t .  i n  cove red  boxes ,  and  t r anspo r ted  i t  t o  t he  f o rmer  NL  p lan t .  I t

i s  be ing  s to red  t he re  un t i l  a  pe rmanen t  d i sposa l  s i t e  i s  se lec ted

fo r  t h i s  ma te r i a l .  The  shaded  a reas  i n  F i gu res  2  t h rough  l I

i nd i ca te  t he  I im i t s  o f  con tam ina t i on  and  excava t i on  f o r  each

p rope r t y .

Fo r  mos t  excava t i ons ,  t he  dep th  was  l ess  t han  3  i n .  The  u ran ium

re leased  wh i l e  t he  p l an t  was  ope ra t i ng  was  i nso lub le  ( i . e . ,  wou ld

no t  d i sso l ve  i n  wa te r )  and  depos i t ed  i n  t he  t op  f ew  i nches  o f  t , he

so i l .  I n  a  f ew  cases ,  excava t i on  was  s l i gh t l y  deepe r  because  t he

u ran ium had  washed  deepe r  i n t o  t he  so i l  a round  roo t s  o f  t r ees  and

sh rubs .  ou r i ng  excava t i on ,  t he  subcon t rac to r  was  requ i red  t o  keep

a l l  a reas  f r ee  f r om dus t  and  t o  avo id  sp i l l i ng  t he  con tam ina ted  so i l

on to  any  c l ean  a reas .  Pe rsonne l  t r a i ned  i n  r ad iaE ion  p ro tec t i on

obse rved  a I t  ope ra t i ons  t o  ensu re  t ha t  sa fe t y  p rocedu res  we re

fo l l owed .  A i r  r non i t o r i ng  du r i ng  remed ia l  ac t i on  showed  t hab

a i rbo rne  u ran ium concen t ra t i ons  we re  be low  DOE rad ia t i on  p ro tec t i on

gu ide l i nes  f o r  members  o f  t he  gene ra l  pub l i c .  F i f t y -e i gh t

measu remen ts  we re  t aken  rang ing  f r om 0 .0007  x  10 -12  Eo  0 .8  x
- ' l  t

I 0  L '  uC i /m l .  Fo r  compar i son ,  t he  DoE  s tanda rd  i s
1 a

5  x  10 - ' z  uc i /m I .

Remova l  o f  some  ma te r i a l  o the r  t han  so i l  was  a l so  requ i red  t o  comp ly

w i t h  t he  DOE su r f ace  con tam ina t i on  gu ide l i ne .  Th i s  i nc l uded  remova l

o f  t a r  paper  f ro rn  one  f l a t  roo f ,  scabb l i ng  o f  aspha l t  on  two

p rope r t i es ,  r enova l  o f  a  s tone  d r i veway r  and  rep lacemen t  o f  a  wooden

doo r  t o  a  coa l  chu te .  The  no tes  on  F igu res  2  t h rough  1 I  i nd i ca te

any  re rned ia l  ac t i on  t aken  on  Lhese  t ypes  o f  ma te r i a l s .



4 . 0  P O S T - R E M E D I A L  A C T I O N  S A M P L I N G

Af te r  t he  so i l  con ta i n i ng  t he  u ran ium was  removed ,  ano the r

rad io l og i ca l  su r vey  was  conduc ted  t o  ensu re  t ha t  t he  p rope r t y  was

indeed  c l ean  (no  u ran ium concen t ra t i ons  i n  excess  o f  35  pc i /S l .

Th i s  su rvey  used  two  t echn iques .  F i r s t ,  ano the r  F IDLER scan  o f  t he

excava ted  a reas  r r ras  made .  I f  t he  F IDLER showed  some rema in ing

con tam ina t i on ,  mo re  so i l  was  removed  un t i l  t he  F IDLER i nd i ca ted

leve l s  be low  35  pc i , / g .  So i l  samp les  r ^ re re  taken  a f te r  t he  F IDLER

scan ,  v te re  ana lyzed  by  the  EAC labo ra to ry ,  and  showed  con tamina t i on

leve l s  be lo - r , s  35  p3 i /g .  The  numbered  l oca t i ons  i n  F igu res  2  th rough

1 l  i nd i ca te  whe re  so i l  samp les  we re  co l l ec ted  a f t e r  t he  c l eanup  had

been  pe r f o rned .  These  l oca t i on  numbers  co r respond  t o  t hose  i n

Tab les  2  t h rough  I l  and  g i ve  t he  concen t ra t i ons  o f  t he  rad ionuc l i des

rema in ing  a t  t hose  l oca t i ons .

Fo r  t hose  cases  whe re  su r f aces  o the r  t han  so i l  r equ i red  remed ia l

ac t i on ,  t he  pancake  be ta -gamma de tec to r  was  used  to  pe r fo rm ano the r

su rvey  a f t e r  r emova l  o f  t he  con tam ina ted  su r f ace .  I f  no  add i t i ona l

con tam ina t i on  i n  excess  o f  DOE gu ide l i nes  was  f ound ,  t he  su r f ace  was

res to red  (when  necessa ry ) .  No tes  on  t he  f i gu res  i nd i ca te  t hese

t ypes  o f  r emed ia l  ac t i on .

I n  add i t i on  t o  t he  sanp l i ng  pe r f o rmed  by  BN I  f o r  DOE,  New Yo rk  s ta te

o f f i c i a l s  pe r f o rmed  an  i ndependen t  su rvey  o f  some  p rope r t i es  as  Ehey

were  c l eaned .

5 .0  POST-REMEDIAL  ACTION STATUS

As  shown  i n  Tab les  2  t h rough  11 ,  t he  samp les  t aken  a f t e r  r emov ing

the  rad ioac t i ve  ma te r i a l s  show  tha t  t he re  i s  no  a rea  whe re

rad ioac t i ve  con tam ina t i on  ex i s t s  t ha t  exceeds  t he  remed ia l  ac t i on

gu ide l i ne  o f  35  pCL /g  f o r  u ran ium ag reed  upon  by  t he  S ta te  o f  New

York  and  DOE.  An  i ndependen t  rev iew  o f  t he  remed ia l  ac t i on

pe r fo rmed  by  BN I  on  t he  pa rce l s  d i scussed  i n  t h i s  r epo r t  has  been

conduc ted  by  t he  Oak  R idge  Assoc ia ted  Un i ve rs i L i es  Rad io l og i ca l  S i t e

E.sfPgl
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r  Assessment '  p rogram.  The purpose o f  t ,he  assessment  was to  ver i f y  the
t

da ta  suppor t i ng  the  adequacy  o f  t he  remed ia l  ac t i on  and  to  con f i rm

r  t he  s i t e ' s  comp l i ance  w i t h  r emed ia l  ac t i on  gu ide l i ne  ag reed  upon  by

r  t he  S ta te  o f  New York  and  DOE.

I  gased  on  a I I  da ta  co l l ec ted ,  t hese  pa rce l s  con fo rm  to  a l l  aPp l i cab le

rad io l og i ca l  gu ide l i nes  es tab l i shed  f o r  r e l ease  o f  t hese  p rope r t i es

I  f o r  un res t r i c t ed  use  (ne f .  f 3 ) .

I n  add i t i on  t o  t he  su rveys  t ha t  have  been  pe r f o rmed  on  beha l f  o f

DOE,  measu res  have  been  t aken  by  t he  New Yo rk  s ta te  o f f i c i a l s  t o

rnon i t o r  r emed ia l  ac t i on  ac t i v i t i e s .  These  measu res  i nc l ude

1 observ ing  on-s i te  opera t ions  and  p rocedures ,  and  ana lyz ing  a rch ived

so i l  samp les .
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TABLE I

REMEDIAL ACTIO.J GUIDELINES FCR SIRUCTURE SURFACES

Indoor,/Oltdoor Sfrucfure Surface Contanlnailon

Radlonucl  ldeb

Transuranlcs, Ra-226 Ra-229, fh-230, fh-Z2g
Pe23l ,  Ac-227,  t -1 l2 j ,  l - l?g

Th-Natural, Th-252, Sr-90, Ra-22j, Ra-224
u -232 ,  l - 126 ,  l - 151 ,  l - 155

U-Natural , lJ-23j, lJ-239, and assoclafed
decay producfs

Beta-ganma emlf ters ( rodlonucl  ldes r l th
oecay modes other  than a lpho anlss lon
or spontaneous flsslon) except Sr-90
and qfhers nofed above

Al  lowable Surface Resldual  Contanlnai lona
' (dpml  lQg  -21

Aver egec, d

t 0 0

1 ,000

5,000a

Maxlmumc,e

500

5,000

t5,0ooa

Removob lec, f

20

200

1 , 0 0 0 4

5,000 p -  v t 5 , 0 0 0 p - Y |  ,0oop - Y

aAs used tn th ls  table,  dpm (d ls lntagrat lons per  mlnufe)  means the rafe of  ern lss lqr  by radlooct lvematerlal as determlned by correcflng the counts per mlnute observed by an approprlate defector forbackground,  ef f lc lency,  and geanefr lc  factors assoclated y l th  the lnst rumenfaf lon.

b lvht t t  sur focs contamlnat lon by both a lpha-  and beta-garma-emlt i lng radlonucl ldes ex ls ts ,  the l lml fsestabl  lshed for  a lpha-  and beta-ganrna-ern l f f lng radlonucl  ldes shal l  apply lndepenctent ly .
cMeasurements 

of average contanlnatlon should not be averaged oy€r more than I m2. Fr obJects of lesssurface area, the oyerag€ shall be derlved for each such obJect.

dThe average and mexlmum radlaf lon levels ossoclated v l th  sur fae contamlnat lon resul t fng f rqnbeta-garrna ernltters should not exced 0.2 nrad/h at I on and l.o nrad/h at I cm respectlvely, measuredthrough not more than 7 ng/an2 of total obsqber.

nhe maxlmum contanrnaflon rever appiles fo an area of not more than loo onZ.

) cnr2 of surface area should be determlned by
raper,  apply lng moderate pressure,  measur lng the
rppropr lafe lnst rument  of  known ef f lc lencv.  When
ess than 100 cn2 ls  determlned,  the act lv l ty  per

column are maxlmum anounts.  
I  ent l re sur face should be v lped.  The numbers ln  th ls
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CENTRAL AVENUE

A
B

c
D

ASPHALT SCABBLED
ROCKS/DIRT ON TOP OF ASPHALT
EXCAVATED - ASPHALT SCABBLED

TAR PAPER ROOF REMOVED
SMALL GRASS STRIP REMOVED
(3-IN. DEPTH) AND REPLACED
ASPHALT

ffi
m

AREAS REOUIRING REMEDIAL ACTION

BUILDING

r NUMBERS INDICATE SOIL SAMPLING LocATIoNS

1" = 20'

FIGURE 2 REMEDIAL ACTION AT 1114 CENTRAL AVENUE
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TABLE 2

POST-REMEDIAL ACTION SAMPLING RESULTS
11 I4  CENTRAL AVENUE

Samp le  No .
Concen t ra t i ons  (pCL /q l

I
2
3
4

2 .0  +  0 .2
3 .0  T  0 .3
3 .0  T  0 .3
s .0  T  0 .4

SURFACE CONTAMINATION SURVEY

Survey  Loca t i on Measur  emen ts  *
Average

mrad, /h

Range

mrad /h

Roo f (A rea  C )

Scabb led  aspha l t

on  s i de  o f  dwe l l i ng
(A rea  A )

Scabb led  aspha l t
(A rea  B )

330

r56

L20

0 .1

0 .1

0 .1

0 . I  0 .1

0 .1  0 .  3

0 .  1  0 .2

*Measu remen ts  rA re re  t aken  a t  each  i n te r sec t i on  o f  a  l -m  g r i d .

10
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TABLE 3

POST,REMEDIAT ACTION SAII{PLING RESULTS

LL44/I}44A CENTRAL AVENUE

Sanp le  No .
Concen t ra t i ons  (pC i / q l

U ran ium-238

I
2
3
4
5
6
7
I
9
IO
I1
L2
I3

,14
I5
I5
L7
I8
I9
20
2L
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
4T
42
43
44

<2 .O
<2 .O

2 .2  +  I .O
<2 .O
<5 .  O
<r .4
<5 .  O
<1 .4

2 .O  +  0 .8
<2 .O

I .0  +  0 .2
3 .0  +  0 .3
I . ?  +  O .5

13 .3  +  I .O
<5 .  O
<r .4

I .5  +  O.7
<r .  5

2 . 5  +  O . 7
< 2 . O
< 5  . 0
<r .4

2 .4  t  O .6
<1 .4

3 .O  +  O .8
6 . I  r  0 . 7

<5 .O
<5  . 0
<1 .6
<L .2
<2 .  O
< I .  34

2 .3  +  O .7 |
<5 .O
<5 .  O

4 .0  +  I .O
8 .O  +  l - . 4

< I .  6
L .7  +  L .2

< r .7
I .O  +  O .7

< I . 4
6 .0  +  I . 4
5 .3  +  O .7

L2



E,Sl2SlTABLE 3

Paoe 2  o f  3

Sanp le  No . Uran iun-238

45
46
47
48
49
50
5 I
52
53
54
55
56
57
58
59
50
6 I
52
63
54
65
55
67
68
69
70
7 I
72
73
74
75
76
77
78
79
80
8 I
82
83
84
85
85
87
88
89
90

16 .  3  !  1 . 4
13 .O  +  I .O
I I .  1  +  0 .6
L2 .2  !  0 .4

8 .4  +  L .O
3 .0  s  1 .O

<2 .  O
O.4  +  I .O
2 .O  +  O .7

<L .2
<2 .O
< I .4
<2 .  O

2 .O  +  O .4
<5 .O
<5 .  O

I . I  +  0 .6
<5  . 0

3 .O  t  O .4
3 .0  s  1 .o
2 .3  +  0 .3
3 . I  +  O .3

<2 .  O
2 .4  +  O .5
5 .0  +  O .8
8 .3  +  L .2
I . 6  +  I . 3

<5 .  O
3 .O  +  l .O

<5  . 0
<5 .O

3 .O  +  O .8
I . 5  +  0 .3
2 .2  +  O .3

<2 .O
7 .2  +  O .8
2 .2  +  L .O

<2 .O
2 .0  +  0 .8

<2 .O
2 .O  +  Q .7
3 .2  +  O .0
L .5  +  I . 0

<5 .  O
<2 .O
<r .  4

I3
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TABLE 3

P a q e  3  o f  3

Samp le  No .
Concen t ra t i ons  (pC i / q )

Uran ium-238

9 I
92
93
94
95
96
97
98
99
roo
I O I
LOz
r03
ro4
r05

2 .4  +  O .7
2 .O  +  O .7

<5  . 0
<5 .  O

I . 4  +  0 .6
<5 .0

2 .3  +  0 .3
15  . 0  +  0 .4

<5 .0
9 .0  +  1 .3
9 .0  +  I .O
4 . I  +  O .7
3 .2  +  O .3
5 .4  +  0 .3
5 . I  +  O .4

SURFACE CONTAIITINATION SURVEY

Survey  Loca t i on
Number of

Measuremen ts *
Average
n rad /h

Range
m r a d / h

Scabb led  aspha l t
(A rea  B )

50 o.2 0 .  I  0 . 4

tMeasu remen ts  t aken  a t  each  i n te r sec t i on  o f  a  I -m  g r i d .

1 4



l

E-St28t

uJ
f
z
UJ

s(

E
Fz
lu
U
o)
lo
=

F
<(

z
o
tr
C)

g
o
uJ

uJ
E

sf
uJ
E
:)
I
II

r.r)
t

l l l

oz
o
t-
<L()
o
(9
z
=
o-

o
J

6
o
Iu
l-

9
o
z
U,
E,
Lu
CD>
l
z
a

i o
T I.lJ
CD (J

< d l O O u J  l !

z
o
tr

Jg
o
IIJ

lll
cc
(9
z
E

o
He

z.

24
l l l  J

( r l

ffiN

CENTRAL AVE.

t_5



E=filaBl

POST-REIT{EDIAL

l r59

TABLE 4

ACTION SAI,IPLING RESULTS

CENTRAL AVENUE

SampIe  No .

I
2
3
4
5
6
7
I
9
10
I I
L2
I3
I4
I5
I6
L7
I8
I9
20
2L
22
23
24
25
26
27
z8

<5 .  O
<5 .0
<2 .5
<1 .4
<2 .O

6 .3  +  O .5
4 .5  r  0 .9
3 .0  +  O .6
2 .3  +  O ,7

<r .6
<2 .O

2 .3  +  O .5
< r .  6

L4 .7  r  I .  1
<2 .  O

5 . I  +  0 .9
2 .3  +  0 .8
2 .Q  +  0 .6

<5 .O
<5 .O
<5 .O
<2 .O

3 .0  +  0 .7
<2 .O
<5 .O
<2 .0

I . 5  +  I . 0
<2 .O

I 6



UJ
fz
UJa
E
UJ

Js

A CONCRETE WALK
B ASPHALT WALK
C STEPS
D GRASS
E GRASS REMOVED (3-IN.

DEPTH) AND REPLACED

ffi
m

AREAS REOUIRING REMEDIAL ACTION

BUILDING

. NUMBERS INDICATE SOIL SAMPLING LOCATIONS

1" = 20'

FIGURE 5 REMEDIAL ACTION AT 33 PALMER AVENUE

I 7
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TABLE 5

POST-REITEDIAL ACTION SAII{PLING RESULTS

3 3 PALT,fER AVENUE

Samp le  No .
Concen t ra t i ons  (pC i / q )

Uran ium-238

4 . 0  +  O . 7
8 .2  r  0 .8
5 .3  +  0 .9
5 .2  +  O .7
5 .O  +  O .9

<2 .0
3 . I  +  0 .8
2 .2  +  O .7

I 8
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TABLE 6

PO$T-REMEDIAL ACTION SN{PLING RESULTS

27129 YARDBORO AVENUE

Concen t ra t ions  (PCi /a )

$ample  No.  Uran iun-z3B

I
2
3
4
5 .
6
7
I
9
IO
I I

1: ]

2 .0  +  O .6
5 .O  +  1 .O
4 .0  t  O .3
2 .5  +  O .3

14 .O  +  L .O
4 .O  +  O .9

IO .O  +  L .2
I . 4  +  0 .7
6 .0  +  0 .5

13 .2  +  L .2
1 .0  a  I . o

,,1
I
"1

;l

zo
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FIGURE 7 REMEDIAL ACTION AT 52 YARDBORO AVENUE

YARDBORO AVENUE

A
B
c
D

STEPS
CONCRETE WALK

CONCRETE WALK CLEANED

GRAVEL EXCAVATED AND

REPLACED
GRASS
GRASS REMOVED (3- IN.

DEPTH)  AND REPLACED

ffi
m

AREAS REOUIRING REMEDIAL ACTION

BUILDING

. NUMBERS INDICATE SOIL SAMPLING LOCATIONS
E
F

1" = 20'

2T



1

E - il | es I
TABLE 7

POST.REMEDIAL ACTION SN{PLING RESULTS

52 YARDBORO AVENUE

SamPIe  No .
Concen t ra t i ons  (PC i / q )

Uran ium-238

I
2
3
4
5
5
7
I
9

t0
I I
L2
13
I4
I5
I6
I7
I8
I9
20
2L
22
23
24

3 .O  +  O .3
3 .6  +  O .3
6 .2  +  O .4
I . 7  r  O .2
5 .3  +  L .O
I . 5  a  O .3
3 .5  g  O .5
2 .6  +  O .5
3 .6  +  O .3
4 .9  +  O .3
8 .7  +  I .O
3 .3  +  O '6
3 . I  +  0 .7
4 .2  +  O .7
7 . I  3  O .9

<5 .  O
2 .3  +  1 .O
4 .0  +  O .7

<5 .  O
< I . 7

I . 1  g  O .6
5 .2  +  O .7
3 .4  +  O .8
5 .O  +  O .5

z2
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TABLE 8

POST-REMEDIAL ACTION SAII{PLING RESULTS

68 YARDBORO AVENUE

Samp le  No . Uran ium-238

I
2
3
4
5
6
?
I
9

IO
I I
L2
I3
I4
15
16

<5 .O
0 .9  +  O .5
4 .3  +  O .5
1 .2  +  O .5
I . 4  +  O .7

<5  . 0
I . 4  +  O .3
5 .0  +  0 .3
3 .3  +  O .7

<1 .7
<2 .O
<r .5

I . 7  +  O .7
3 .0  +  O .5
2 .5  +  O .8

<1 .7

j

,i

I

I
.i
I

l 24
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YARDBORO AVENUE

A
B
c

STEPS
CONCRETE WALK

GRASS REMOVED (3.IN.

DEPTH) AND REPLACED

GRAVEL REMOVED (3 . IN.

DEPTH)  AND REPLACED

GRAVEL
ASPHALT

ffi
a

AREAS REOUIRING REMEDIAL ACTION

BUILDING

E
F

. NUMBERS INDICATE SOIL SAMPLING LOCATIONS

1" = 20'

FIGURE 9 REMEDIAL ACTION AT 74 YARDBORO AVENUE

25
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TABLE 9

POST-REI,IEDIAL ACTION SN{PLING RESULTS

74 YARDBORO AVENUE

$ampIe  No .
Concen t ra t i on6  (pC i / q )

Uran iun -238

I
2
3
4
5
6
7
I
9

10
I1
L2
I3

O .7  r  0 .3
6 .O  +  0 .4
3 .0  +  0 .4
3 .3  g  O .3
I .O  +  O .3
2 .5  +  0 .3
7 .5  2  L .2
2 .5  a  0 .6
5 . I  +  1 .4

I5 .0  +  0 .4
6 .0  a  0 .4
6 .2  +  0 .3
5 .3  +  0 .3

26



i
,,1

. i

4
J

I
i : i

J

A
B

YARDBORO

STEPS
GRASS REMOVED (3- IN.  DEPTH}
AND REPLACED
SIDEWALK
STONE DRIVEWAY REMOVED,
REPLACED WITH CONCRETE
CONCRETE PORCH AND STEPS
GRAVEL
COAL CHUTE DOOR WAS REPLACED
CONCRETE
WOOD SHED

AREAS REOUIRING REMEDIAL ACTION

BUILDING
c
D

E
F

G

H

I

.  NUMBERS INDICATE SOIL SAMPLING LOCATIONS

1" = 20'

FIGURE 10 REMEDIAL ACTION AT 78 YARDBORO AVENUE

21
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TABLE IO

POST-RE}iEDI,AL AETION SN,TPLING RESULTS

?8 YARDBORO AVENUE

Samp le  No . Uran iun-238

O.5  +  O . I
L .4  +  O .4
3 . I  +  O .3
3 .0  +  O .2
1 .4  +  O .3
3 .0  +  O .3

< I .  5
O .7  +  O .2

28



YARDBORO AVENUE

A STEPS
B CONCRETE
C GRASS REMOVED (3 . IN.

DEPTH)  AND REPLACED
D  F E N C E

ffi
a

AREAS REOUIRING REMEDIAL ACTION

BUILDING

. NUMBERS INDICATE SOIL SAMPLING LOCATIONS

1" = 20'

FIGURE 11 REMEDIAL ACTION AT 80 YARDBORO AVENUE

29
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TABLE }I

POST-REMEDIAL ACTION SN{PLING RESULTS

80 YARDBORO AVENUE

Samp le  No . Uran ium-238

t
2
3
4
5
6
7
I

1 .O  +  0 .4
5 .4  g  0 .3
2 .2  +  O .3
2 .0  g  0 .3

I I .O  +  O .3
9 .1  t  0 .6
6 .O  +  O .3
1 .O  +  O .2

,.i

l
l

i
li

30
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R E F E R E N C E S

Te ledyne  I so topes .  A  Su rvey  o f  U ran ium i n  So i l  Su r round ing

the  NL  Bea r i ngs  P Ian t ,  IwL -9488 -461 ,  OcEobe r  31 r  1980 .

Oak  R idge  Na t i ona l  Labo ra to r y .  Resu l t s  o f  t he  Rad io l og i ca l

Su rvey  a t  1144  Cen t ra l  Avenue ,  Co lon ie ,  New  Yo rk  (AL  010 ) '

Oak  R idge ,  TN ,  l ' l a r ch  1984 .

Oak  R idge  Na t i ona l  Labo ra to r y .  Resu l t s  o f  t he  Rad io l og i ca l

Su rvey  a t  1144A  Cen t ra l  Avenue ,  Co lon ie ,  New  Yo rk  (AL  010 )2

Oak  R idge ,  TN ,  l , l a r ch  1984 .

Oak  R idge  Na t i ona l  Labo ra to r y .  Resu l t s  o f  t he  Rad io l og i ca l

Su rvey  a t  33  Pa lmer  Avenue ,  A lbany r  New Yo rk  (AL  006 Oak

5 . Oak  R idge  Na t i ona l  Labo ra to r y .  Resu l t s  o f  t he  Rad io l og i ca l

Su rvey  a t  27 /29  Ya rdbo ro  Avenue ,  A lbany ,  New Yo rk  (AL  012 ) t

Oak  R idge ,  TN ,  Ma rch  1984 .

Oak  R idge  Na t i ona l  Labo ra to r y .  Resu l t s  o f  t he  Rad io l og i ca l

Su rvey  a t  52  Ya rdbo ro  Avenue ,  A lbany r  l ew  Yo rk  (AL  005 ) r  Oak

R idge ,  TN ,  l ' l a r ch  1984 .

7 . Oak  R idge Na t i ona l  Labo ra to r y . Resu l t s  o f  t he  nad io l og i ca l

Su rvey  a t 68 Yardboro  Avenue A lbany ,  New Yo rk  (e l  004 ) ,  oak

8 . Oak  R idge  Na t i ona l  Labo ra to r y .  Resu l t s  o f  t he  Rad io l og i ca l

Su rvey  a t  74  Ya rdbo ro  Avenue ,  A lbany ,  New Yo rk  (AL  003 ) r  Oak

R idge ,  TN ,  I * l a r ch  1984 .

Oak  R idge  Na t i ona l  Labo ra to r y .  Resu l t s  o f  t he  nad io l og i ca l

Su rvey  a t  78  Ya rdbo ro  Avenue ,  A lbany ,  New Yo rk  (AL  001 ) ,  Oak

2.

3 .

4 .

6 .

R idge ,  TN ,  l ' l a r ch  I 984 .

R idge ,  TN ,  Ma rch  1984 .

9 .

R idge ,  TN ,  Ma rch  I 984 .

31
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10 .  Oak  R idge  Na t i ona l  Labo raLo ry .

E=0128
Resu l t s  o f  t he  Rad io log

Survey  a t  80  Yardboro  Avenue A lbanv ,  New York  (a l  OOZ, oak

I I . Depar tmen t  o f  Energy .  Remed ia l  Ac t i on Work  P lan  fo r  t he

Co lon ie  I n te r im  S to rage  S i t e '  ORO-847 , Rev is ion  1 ,  (P ra f t ) r

Oak  R idge ,  TN ,  MaY  1985 .

L2 .  Memorandum,  R .C .  Robe r t son  t o  F i l e .

Da ta  fo r  Remed ia l  Ac t i on  on  Co lon ie

FY  1984 r '  SeP tember  27 ,  1985 .

I 3 .  Oak  R idge  Assoc ia ted  Un i ve rs i t i es .

'BNr , /EAc  Charac te r  i za t i on

V i c i n i tY  P roPe r t i es  Du r i ng

Ve r i f i ca t i on  o f  1984

l
:r

,.1
j

Remed ia l  Ac t i on r  V i c i n i t y  P rope r t i es Colonie Inter im $lPle

s i t e ,  co l on ie ,  New  Yo rk r  (D ra f t ) r  oak  R idge ,  TNr  Feb rua ry  1986 .

R idge ,  TN ,  Ma rch  1984 .
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'l

I  ge ta  Rad ia t i on  -  See  rad ia t i on .

GLOSSARY

i  
^ lpha Rad ia t ion  -  See rad ia t ion .

i  Background  Rad ia t ion  Background  rad ia t ion  re fe rs  to  na tu ra l l y
:j
. i  occur r ing  rad ia t ion  emi t ted  f rom e i the r  cosmic  (e .g . ,  f rom the  sun)

,  o r  te r res t r ia l  (e .g . ,  f ron  the  ear th )  sources . 'Exposure  to  th i s

, l  t ype  o f  rad ia t ion  i s  unavo idab le  and  i t s  leve l  va r ies  g rea t l y

depend ing  on  geograph ic  loca t ion i  € .9 . r  New York  s ta te  rece ives

,  fOO mrem/y r ,  Co lo rado  rece ives  abou t  300  mrem/y t ,  and  some areas  in

Sou th  Amer ica  rece ive  up  to  7000  mrem/y r .  Na tu ra l l y  occur r ing

i  te r res t r ia l  rad ionuc l ides  inc lude  u ran ium,  rad ium,  po tass ium,
' i
' r  t ho r  i um,  e t c  .

Ca l i b ra ted  -  Rad ia t i on  de tec to r s  t yp i ca l l y  measu re  t he  number  o f

r ad ioac t i ve  pa r t i c l es  t hab  en te r  t he  de tec to r .  These  a re  ca l l ed

i  
' coun t s "  because  t he  de tec to r  coun ted  a  rad ioac t i ve  em iss i on  (wh i ch

cou ld  be  a l pha ,  be ta r  o r  gamma) .  When  measu r i ng  rad ioac t i v i t y  i n

so i l ,  t he  measu remen t  i s  used  t o  de te rm ine  t he  concen t ra t i on  o f  Ehe

rad ionuc l i de  i n  t he  so i l  i n  p i cocu r i es  o f  r ad ia t i on  pe r  g ram o f

so i l .  Ca l i b ra t i on  o f  t he  de tec to r  i s  done  so  t ha t  t he  " coun ts ' can

be  conve r ted  t o  p i cocu r i es  pe r  g ram o f  so i l .  Th i s  i s  usua l l y  done

by  see ing  how  many  ' coun t s '  t he  de tec to r  r eg i s te r s  when  measu r i ng  a

known  amoun t  o f  r ad ia t i on  as  de te rm ined  unde r  l abo ra to r y  cond i t i ons .

Con tamina t i on  Con tamina t i on  i s  used  he re  to  mean  the  sane  aS

say ing  "dep le ted  u ran ium i n  t he  so i l  above  t he  DOE gu ide l i nes . '

cPm Coun ts  pe r  m inu te  re fe r s  t o  t he  number  o f  r ad ioac t i ve

em iss ions  i n  a  m inu te  t ha t  a re  measu red  by  a  de tec to r .  The  number

o f  coun t s  i s  ca l i b ra ted  as  desc r i bed  above .

Dep le ted  U ran ium -  U ran ium i s  f ound  i n  na tu re  as  an  o re r  s im i l a r

t o  coa1 .  When  m ined ,  i t  con ta i ns  t h ree  ma jo r r  s l i gh t l y  d i f f e ren t

33
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, j  f o rms  o f  u ran ium ca l led  u ran ium-234 t  u ran ium-235 ,  and  u ran i [m-z38 .
t  Uran ium-235 is  the  type  o f  u ran ium used to  make fue l  fo r  nuc lear

t : l  povrer  p lan ts  and f  o r  nuc lear  v reapons.  In  na ture ,  on ly  0 .72  percent

, j  o f  u ran ium is  u ran ium-235 i  u ran ium-238  (99 .27  percen t )  and

. ,  u ran ium-234  (0 .0055  percen t )  accoun t  fo r  the  rema inder .  oep le ted
' I
j  u ran ium is  u ran ium tha t  i s  le f t  over  a f te r  the  u ran iun-235  and

ran iun-234  have  been  par t ia l l y  removed  fo r  o ther  uses .  In  dep le ted
' ,  s ran ium,  99 .80  percen t  i s  u ran ium-238 ,  0 .20  percen t  i s  u ran ium-235 ,

and  0 .0015  percen t  i s  u ran ium-234 .  Dep le ted  u ran ium is  abou t  35

, i  
e rcen t  less  rad ioac t i ve  than  na tu ra l l y  occur r ing  u ran ium.

I  Dose  Dose  i s  used  to  re la te  rad ia t ion  exposure  to  an  e f fec t  on

I  the  body .  Dose  i s  measured  in  mrem.  Exanp les  o f  dose  a re :  a  dose

, l  
o f  5001000  mrem to  the  who le  body  in  a  shor t  t ime  causes  deabh  in  50

: j  pe rcen t  o f  the  peop le  who  rece ive  i t ;  a  dose  o f  510001000 mrem nay

be  de l i ve red  Eo  a  cancerous  tumor  dur ing  rad ia t ion  t rea tment ;  no rma l
l
I  background  rad ia t ion  resu l t s  in  an  annua l  dose  o f  abou t  I00  mrem New

york  s ta te ;  DOE rad ia t ion  p ro tec t ion  s tandards  l im i t ,  the  dose  to

, l  members  o f  the  genera l  pub l i c  to  100 rn rem/yr  above background
1' I  

l e ve l s ;  a  t yp i ca l  ches t  x - ray  g i ves  a  dose  o f  abou t  40  n rem;  l i v i ng

I  
t n  a  b r i c k  house  resu l t s  i n  a  dose  o f  abou t  75  mren / y r .

, ,  Ga tnma Rad ia t , i on  See  rad ia t i on .
' j

i

Gram -  A  g ram i s  a  me t r i c  un i t  f o r  we igh t .  I t  t akes  454  g rans  t o
"i
, l  make I  pound;  I  ounce equa ls  28  grans .

rn l  A  m i l l i l i t e r  i s  a  un i t  o f  measure  fo r  vo lumes .  There  a re

3785  ml  in  I  ga l lon .

rn rad  -  n rad  is  the  un i t  o f  measure  fo r  dose absorbed per  un i t  o f

mass .  I t  i s  genera l l y  expressed  in  te rms  o f  a  ra te  Per  hour ,  i . e . ,

mrad, /h .

I  
uC i  -  A  m ic rocur ie  i s  I r000r000  p icocur ies  (see  p icocur ies  fo r

"  add i t i ona l  exp lana t ion ) .
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mrem -  n rem is  the  un i t  used  to .  measure  the  e f fec t  o f  rad ia t ion

doses  to  the  body .  The DOE l im i t  i s  100 mrem above background

leve ls  in  any  one year  fo r  members  o f  the  genera l  pub l i c .  For

compar ison ,  a  t yp ica l  med ica l  x - ray  i s  abou t  40  mrem.  Na tu ra l l y

occur r ing  rad ioac t i ve  subs tances  in .  the  g round  resu l t  i n  an  average

year l y  exposure  to  everyone  in  New York  o f  abou t  100  mrem.  To  da te ,

no  d i f fe rence  can  be  de tec ted  in  the  hea l th  o f  popu la t ion  g roups

exposed to  I00  mrem/yr  above background leveLs  and in  the  hea l th  o f

g roups  wh ich  a re  no t  exposed .

Pancake Type -  A  pancake- type de tec tor  p r imar i l y  neasures  be ta  and

gamma rad ia t ion .  The  de tec to r  i s  ca l led  a  'pancake '  because  i t  i s

round  and  fa i r l y  f l a t .

P icocu r i es  -  A  p i cocu r i e  i s  t he  un i t  o f  measu re  f o r  r ad ioac t i v i t y

j us t  as  an  ounce  i s  a  un i t  t o  measu re  we igh t .  One  p i cocu r i e  means

tha t  one  rad ioac t i ve  pa r t i c l e  i s  r e l eased  on  t he  ave rage  o f  eve ry  27

seconds .

Rad ia t i on  The re  a re  t h ree  p r ima ry  t ypes  o f  r ad ia t i on :  a1pha ,

be ta ,  and  gamma.  A lpha  rad ia t i on  t r ave l s  l ess  t han  an  i nch  i n  a i r

be fo re  i t ,  s t ops .  A lpha  rad iaE ion  canno t  pene t ra te  t he  ou te r  l aye r

o f  sk i n  on  t he  body .  Be ta  rad ia t i on  can  pene t ra te  t he  ou te r  l aye rs

o f  sk i n ,  bu t  canno t  r each  t he  i n te rna l  o rgans  o f  t he  body .  Gamma

rad ia t i on  i s  t he  mos t  pene t ra t i ng  t ype  and  can  usua l l y  r each  t he

in te rna l  o rgans .  Ho \ . r eve r ,  t he  gamma rad ia t i on  g i ven  o f  f  by  dep lebed

uran ium does  no t  have  much  ene rgy  and  t , he re fo re  i s  l ess

pene t ra t i ng .

Rad ionuc l ide  -  A  rad ionuc l ide  i s  ano ther  word  mean ing  a  par ' t i cu la r

rad ioac t i ve  e lement .  For  example ,  u ran ium-235  i s  a  rad ionuc l ide t

u ran ium-238  i s  ano ther ,  tho r ium-232  ano ther ,  and  so  on .

Remed ia l  Ac t i on  -  Remed ia l  ac t i on  i s  a  genera l  t e rm used  to  mean
' c l eanup  o f  con tam ina t i on . "  I t  r e fe r s  t o  any  ac t i on  requ i red  so
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tha t  a  p roper ty  can
noncon tamina ted .  In
so i l r  cu t t i ng  t rees ,

Unres t r i c t ed

used  fo r  any

to  be  on  the

a  res i dence ,

Use -  Unres t r i c ted  use
purpose  w i thou t  regard
proper ty .  These  uses
a  p layground ,  e tc .

neans  tha t '  a  p roper ty  can be
to  the  rad ioac t i v i t y  wh ich  used

cou ld  inc lude  any th ing  fa rm ing ,

be re leased for  unrest r ic red use as$ -  S l  E ,g
pract ice,  th is  may mean removing grass and
r emov ing  aspha l t ,  e t c .

scabb l ing  -  scabbr ing  is  the  name o f  the  process  used to  renove
rad ioac t i ve  con tamina t ion  f rom the  upper  rayer  o f  aspha l t .  A
mach ine  i s  used  wh ich  g r inds  o f f  the  aspha l t ,  usuar l y  Ehe  Eop  r /4
inch ,  in  wh ich  the  rad ioac t i ve  mate r ia l  was  f i xed .

:]
I

j
J
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3.3 SQEN4RIO 2: tfgRKER INsrpE THE BUILDTNG

3.2.1  Aeeunot lons

lor the gecond ecenarto, l t  uae aseuned that a sorker lnslde the
butlding would be expoeed only to erternal gaune radlat lon fron the
contaninated roof .  lBeunpt lone for  Gst lDat lng the potent la l  dose to
the eorlreE lnelde the bul ldlng ase given below.

In  dctcrn ln tng the doge rate due to  the roof lng uatcr la l ,  the Bame
attunpttona aE were aade ln Scenarlo I  ucre alco uacd tn evaluating
seenarlo 2. The ganna oxposuEe ratGe are glvcn ln Tabre 3-3.

No beta-ganma radlat lon eurveys ueEe nade lnside the connerclal
s t ructutes.  To eet lnate the potent ia l  dose reeul t lnE f ron external
gaEBa rad lat lon expoaure to  an ofGlee t ror l rer  gpending 3,OOO h/yr
(60 h/wk,  50 wl r /yr )  lns lde the bu l rd ing,  the ganna rad iat lon
exPo8ure ra te ua6 ealcu la ted baeed on conservat lve eh le ld lng
est tEate8 for  the low-energy ganna rad lat ion eu l t ted by depleted
uranlun.  The ealcu la t tons ln  Sect lon IV of  Appendix  A ehow that  a l r
and roof ing nater la l  eould be Grpeeted to  a t tenuate roughty
75 percent  o f  the ganna radLat lon.

3 .2 .2  Externa l  Expoeure to  an o f f lce  t fo rker  Fron Roof  Contaminat ion

lesunlng that  the occupancy factor  for  a  petgon wor f r lng ln  the
bul ld tng is  the exposuEe rate 1,1 r  1o-3 nR/h at  the wor t r  1ocat ion
(Table 3-3) ,  the resul t lng exposure would be an annual  dose of
I  nren.

Thle doee la  seI I  be low the DOE radlat lon protect ton etandard of
100 ureB' lyt and le approxinately 5 pereent of the natural beta-ganma
baekground of  63 uren/yr  for  the Colon ie,  New Yor ls ,  area (Ref .  g) .
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3.3 SCENARI,O 3:  ON-SITE RESIDENT

For  the  on-s l te  res lden t  ecenar io ,  the re  a re  two  poss ib le  case8 .
The  f i r s t  case  i s  tha t  the  res iden t  occup ies  the  bu i ld lng  w l tn  the
eon tan lna ted  roo f  tha t  l s  p reBent l y  on-s i te .  I f  the  f l r s t  case  i s
ueed '  the  exposure  due to  the  eontan ina t lon  wou ld  be  ca leu la ted  ln  a
Danner  e ln i la r  to  Scenar lo  2 .  However ,  the  occupaney fac to r  sou ld
be approx lna tery  doub le  tha t  g lven  fo r  seenar io  z .  s ince  the
bu l ld i .ng  la  a  la rge  lnduet r ia l  B tEuc tu t re ,  the  asgunpt lon  tha t  the
bul ld lng wourd becone a pernanent residence ls very unr l l rery.

The o ther  pocs lb re  cage le  tha t  the  roo f  le  renoved f ron  the
s t tuc tuEe and eontan ina ted  na ter ia l  le  bur led  on-B l te ,  becon lng
n l red  w l th  c lean  eo i l .  scenar io  3  assunes  tha t  the  con tan lna ted
ao i r  l e  ueed  in  a  garden  and  tha t  a l r  o f  the  res tden t rs  g ra ln ,
f ru i t r  i t od  vege tab les  a re  p rodueed  tn  the  garden .  Th iE  scenar lo ,
wh i le  s t i I I  un l i l re l y ,  rep re8en ts  a  ve ry  eonseEva t l ve  es t ina te  o f  the
doee  tha t  cou ld  resu l t  f ron  the  inges t lon  pa thway .  Th ls  ca6e  w i l l
be  deve loped  fo r  Scenar io  3 .

3 .3 .  I  Aseunp t  lons

Por  Scenar io  3 ,  i t  wa6  aesuned  tha t  the  on-s i te  res iden t  you ld  be
exposed  on ly  to  in te rna l  rad ia t lon  f ron  the  lngee t ion  o f  g ra ine ,
f ru l t s ,  and  vege tab les  g roun  in  con tan ina ted  so i I .  The  asounp t ions
fo r  es t imat ing  the  po ten t la l  dose  to  an  on-s l te  res lden t  a re  g iven
be low.

The dose resu l t ing  f ron  exposure  to  ex terna l  ganma rad ia t ion  waE
ca lcu la ted  based on  the  ne thod de ta i led  ln  the  supp lenent  to  the  DOE
gutde l ines  (Re f .  { ) .  Dose  convers ion  fac to rs  used  ln  the  DoE
supp lenent  a re  based on  da ta  fo r  an  adu l t  tn  the  In te rna t iona l
conn lse lon  on  Rad io log iea l  p ro tee t lon  ( reRp)  pub l iea t ion  3o
(Ref .  s ) .
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le tua l  rad lonuel lde coneentrat lone tn  the roof lng nater ta l
(rrpreeecd ln pel/g) scrc not ucasured. l leaeurenent of beta-ganna

rct lvl ty was considered to be the [oBt aceutatG uay of deternlnlng

uranlun concontEat lon ln  the roof lng nater la l ,  a tnce no8t  o f  the

alDha aetlvl ty of the uranlun that algraterl  lnto the tar would

1lhcly be ahlclded fron Deaaursn€nt. The concQntrat lons reported ln

febtc 3-I  were caleulatcd by convert lng tbe neasurcd total

bcta-ganna act lvl t f  (nR/h) values ln Table 3-2 to PCl/g. Thts

convotr lon proccdurq le crplatnerl  anrl  denonetratoat ln APPcndlx n.

Thc ea leu latcd radtonucl lde concentrat lon ln  the roof lng nater la l  ls

baccd on lrotoplc enalyels for dcpletcd uranlun.

The d l lu t lon factor  o f  t0  wae obta lnedt  by aaeunlng the cnt l re  roof

rur lace,  aPProxtnatery  tsz  
"2  

( r ,610 t tz ) ,  l s  contan lnated and l

that  thc  th lekneaE of  the contan lnated tar  !s  I  cn  (0 .39 ln . ) .

Thue,  l f  the to ta l  vo lune of  eontanlnated nater la l  vas un l forn ly

n lxod wl th  the eo l l  f ron a l2  x  10 n gardcn to  a  depth of  15 cn

(6  Ln. )  l to to t  vo lune o f  eoI I  !  18  u3 (23.5  ya3)J ,  a  d l lu t lon  o f

thc eontanlnant  eoncentrat lon by approx lnate ly  a  factor  o f  I0  would

oeeur .

l los t  lngeet lon pathways aseoelated wl th  the contanlnated roof  are

unrca l le t ie  becauae the contaninat ton ls  f lxed ln  p lace in  the

root lng nater la l  and the uranlun ox ide le  fa i r ty  inso lub le.  Th is

c l ln lnates a l l  foreseeable lngest ion pathways aa long aE the

nater la l  renalne f lxed in  p lace on the roof .  Renoval  o f  the roof ing

nater la l  Bt l I l  would not  prov lde any s ign l f lcant  Patht tay6 for

crposure vla lngestlon. t{ueh of the urenlun would renain f ixed in

the roof lng nater la l  and would,  therefoEe,  not  be avai lab le  for

r lgrat lon and upta l re .  Fur thermore,  the uraniun ox ide f ron the

lnc lnerat lon of  uran iun neta l  le  ext reDely  ineolub le,  fur ther

reduclng potent la l  upta l re .

I
I
I
I
I
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t  r f  the  equ iva len t  o f  the  average rad ionue l lde  coneent ra t ion  ln
.  l oo f ing  Ea te l la l ,  ca leu la ted  on  the  bas is  o f  d i rec t  rad ia t ion
I  

y q e - e  v r

J DeaEureDents ,  le  d i lu ted wi th  topso l I ,  the  potent la l  in terna l
expogure f ron lngest lon of  vegetables.  f ru l t r  rnd gra ln  gtown in  the

I  .o t l  sou ld be on ly  1 .7 r ren/yr  e f fect lve doee cgulvarent .  Th lsl
ca lcu la t lon  le  conserva t lve ly  baaed on  the  aeeunpt ion  tha t  a I r  the

I  " "ge tab le8 ,  
f ru t te  rnd  gra ln  eonsuned (eBt lna ted  a t  160 l rg /y r )  a reI'  pEoduced  f ron  the  con tan ina ted  so l l  (Re f .  l ) .

I
J rn ie  doee le  approx inatery  2 pereent  o f  the DoE rad lat lon protect lon
,  Btandards.
1
I

I
I
I
I
I

I

I
I
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I.O SUUMIIRY AI{D EONCLUSIONS

of  the  a86e88ed pa thways ,  the  h lghes t  es t lna ted  po ten t ia l  dose f ron
GxPo8ure  to  the  eontan ina ted  roo f  o f  the  connere la l  B t rue ture  a t
50 Yardboro Avenue would be recelved by a connerclal  wor l rer  Inelde
the bul ld lng- The only Pathway of  exposuEe to th is wortrer would be
the ganna radlat lon enanattng fron the roof eurface. Thle naxlnun
ca lcu la ted  po ten t ia l  to ta l  dose o f  I  u ren /y r  ie  approx lna tery
I  Pe leent  o f  the  DoE rad ia t ion  pro tec t lon  e tandard  o f  100 nren /y r
(Ref -  2 ) ;  a  pergon r l v lng  ln  a  b r le r r  house (baeed on  oecupancy
75 perccn t  o f  the  t lne)  wourd  reee lve  a  dose o f  approx iua tery
{5  n ren /y r  (Re f .  9 ) .

The max inun ca lcura ted  po ten t la l  dose to  a  roo fer  engaged ln
renov ing  the  roo f  f rom the  50  yardboro  Avenue bu i ld ing  ls
o '2  n ren /y r ,  tesu l t i ng  p r i rua r i l y  (?s  pereen t )  f  ro rn  exposure  to
ex te tna l  ganma rad ia t ion ,  a6  shown ln  secenar io  r .  Exposure  v ia  the
lnhara t ion  Pathr tay  wourd  eont r ibu te  approx ina te ly  zs  percent  o f  the
dose-  The  to ta r  dose  l s  onry  0 .2  pereen t  o f  the  DoE t in i t  o f
100 nren /y r .  The grea tes t  po ten t ia l  exposure  o f  r0  n ren /y r  to  the
ek in ,  wh ich  wourd  be  reee ived by  the  roo fer  on ly  ln  the  event  o f
cons tan t  s l r i n  con tae t  w i tn  su r face  be ta -gamna rad ia t ion ,  i s  on ly
approx ina te ly  o .02  pereen t  o f  the  50 ,000-n ren /y r  DoE rad ia t ion
pro tec t ion  E tandard  fo r  the  e l r in  (Re f  .  g ) .

As  descr ibe r l  i n  Scenar io  3 ,  the  l i ke l ihood  o f  i n te rna l  exposure
resur t ing  f ron  inges t ion  o f  con tan ina ted  roo f ing  na te r ia l  i s
n ln lna l .  However ,  an  in te rna l  exposure  o f  on ly  r .?  n ren /y r
(aPBrox l tBa te ly  2  pereen t  o f  the  rad ia t ion  p ro tee t ion  E tandard )  wourd
te8ur t r  aEEUDiD(J  tha t  the  nax inun average concent ra t ion  o f
rad lonue l ides  in  the  too f ing  na ter ia r  (a t  50  yardboro  Avenue)  wourd
be d l lu ted  by  a  fac to r  o f  l0  when n lxed w i th  garden topso i l  and tha t
a  ree lden t  nou ld  ob ta tn  a l t  h i s  vege tab les ,  f ru l t ,  and  g ra ln  f ron
the  con tan ina ted  eo1 l .

I
I
I
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t  l rch of  thtsc occnar los for  a l l  potcnt ta l  cxpo3ure pathyaya Ecsul tg

r  ln e dore that ls sel l  below the DOE rai l lat lon proteet lon r tandard
I

I  l lnt t lng the annual doee to an lndlvldual of the gencral publ lc to
lO0 Dren.

I
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APPENDIT A

DOSE CALCULATION: PARAIIETERS AIID IIETHODOLOGY

I. INTFRNTf, Dosq

I
I

I
I

l .  Pr r ractora usGd tn  ea leu lat lng
rtfrct lvr doec cqulvalent) vla
Prtburys

Feretrtcr

Inhe l r t ton ra tc  (Rcf .  A- I )
l l rrr  loadlng factor
Oecupeney factor (Ret. A-I)

Ingrr t lon ra tc
(vrgr teb l r r ,  t ru l t ,  rnd
gre ln)  (Rot .  r - r )
Drnr l ty  o t  t r r  roof
n t tc r le l  (Rr t .  f -? )
Coneentr r t lon Faetor  for
Uran luu tn  P lants  (B lv ) .
(R r f  .  A - I  )

tn te rna l  doee (conu l t ted

lnha la t lon  and lngeet lon

Unl t  o r  Def in l t lon

8 , loo  13 /y .
r  x  ro- t  9/n3
(Frac t lon  o f  year  Bpent
ln  a rea)

1 .6  x  tOS g /y r

t .28  g /cn3

2 .5  x  Io -3

Radlonucl lde_

Urenlua-238

Unnlun- Z3 s
Urenlun-231

5 x  to-2
5 x  Io-2
5 x  1o-2

1.18  r  1o -1
r .23 r  1o-r
L.32 r  to- l

Y

Y

Y

0578t:DRAFT
l /1 { /89

tB lv  1 r  tho  ra t lo  o f  the  rad lonuet lde  eoneent ra t ton  in
rd lb lo  por t lone o f  the  p lan t  to  the  concent ra t ion  in  the
dry  to l l  (bo t t r  ln  the  g ine  un l tE)  a t  the  t iue  o f  n i i ves t .

-  -  Dose Conver . t ion  Fac tors*
Inges t lon  t
(n ren /oCl r  f I_  (n ren /pc i l  C las i

2 .55  r  1O- l

2.66 r  lo - {
2 .83 r  1o- l

f f i  fac to re  a re  fo r  the  adur t .  The f rac t lon  o f  a
s tab le  c le len t -en teE lng  the  gagt ro ln tee t lna l  t rac t  tha t  reachee
boi l t ly  f lu l i le le teptesented by f t .  Lung craeE f ,or  crearance
of lnhaled radloaet ive nater lats i ron t t r i  lung: y correspondls
to  e  re ten t lon  ha l f - t lne  o f  g rea ter  than I00  days .
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II. EXTERNA.L GAIII,IA DOSE

Paranetere used
(e f fec t i ve  doae

Paraneter
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B'  l le thodorogy  fo r  careura t ing  lnha la t l0n  doee (Ref .  e_1)

Doee (nren,/yr)  -  lconcentrat ion of  radtonuet lde [n tar(pe l /g ) l  Inaes  l0ad lng  fae tor  te rn311 [occupaney fac to rJ
I lnha la t ron  ra te  tn3 ly r1 l  [doee eonvare l0n  fac to r(nrcn/pCl)  !

c '  Hethodorogy  fo r  careu ta t lag  lngeet ron  doee (Rct .  A_r )

Dore (uren/yr)  .  [conccntrat ton of
(pCl /g ) l  Ieoncent ra t lon  fac to r  fo r
[vegetable,  f ru l t ,  rnd graln lntaf ,e
converalon factor (nren/pCl) l

A. ln calculat tng external  ganna doae
equ iva len t l  (Ref .  A_I )

rad lonuet l i te  ln  to t l
plantr (Blv) I

(e /y t11 [dose

0.95  nren /nrad

I

I

(average f rac t lon  o f
year  6Pent  ln  a rea)

ganna doge fron
A-1)

B .

Dose eonvers ion  fae tor(converts BR to ef fect ive
doee equivalent i ; - ; ; ; ; ; -

Depth factor

Area factor

occuPancr factor

t lethodology for calculat lng externar
est lmated ganna expoaute rate (Ret.
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Dose (nreu/yr)  -  lest lnated ga'na erposure at  r  u (DR/h) ![0 .95  (doee convets ion  fac to t ) t  Ioccupancy  (h /y ry3
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A. S1nee the beta-gaDl la aet lv l ty l r  due largely to thc beta

radlat lon f ron Pa-231u, a dore convcrgton feetor of
3.1? r  1o-3 sv/yElBq/ea2 ls urtd ln the convorelon
(Ret .  r - r ) .

lraaplc:

0.27 mrad 1 Bdcrtf Sv

Gy

lGv 60 dpm

lS mrad Bq3.17x10€ Sv/yr

- {$ dpmrbrf

B . Tota l  ea leu la tcd
roo f lng  le tc r te l

concGntrrt  ton
(RGf .  A -Z )

of doplGted uranlun tn

Concentntion (pCi/g) - +f8 dpm/cnra

2.22 dprvgCi

I crn (deph) 1.28 g/cmg (density of roofirq materiat)

- t5g pCre

C. Dcplcted Uranlun

Radlonuel tde

Uranlun-238

Urantun-235

Uran iun-231

specl f lc  Act lv l ty
(c i /q l

TotaI  Act lv l ty
(C l /q l

3 .3  r  l o -7

t .5  r  10 -9

9 .9  r  tO-8

l . l  r  l o -7

t  o f  Ac t iv i t y
ln lC io f
Depletsd u

?6 .27

1 .02

22 .7L

to f
Iton

99 .  ?g

o.  208
0.0016

r 1o-7
r 10-6
r  ro-3

3 .3

2. t
6 .2
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l r tuoo fol lowtng rhleldlng eolponants:

Conoonent Thlekncre (q I  (  tn.  r  . , (cn2/-sr .  ots lcn3 r  (Ref .  A-2 r

roof tng ( ter )  O.Zs 0 .16I  (c r rbon)  l .z t
d lek lng (uood)  o .s  o . l5 l  (eerbon)  0 .6
. t t le  a l r  rpeec l0 .O 0 .16? (e l r )  O.OOIZ93
eol l tug  ( th tc t roek)  O.S 0 .365 (ce lc tua)  z .3 I
r l r  tp rcr  ln  roor  60.0  0 .16? (e l r )  O.OOI293

I r 1 1-Iuat-o -

r  '  10 (0 ' 26 )

.ei iunog sEEv !v!rrg3 gr 'Er_anGrEy r lnee the naJortty of grnnrrad lat lon le  due ro ino i tun-arr  d i iay  icg rnd 93 hev gauna rayo)
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I .O INTRODUCTION

The purpose o f  th is  repor t  i s  to  docunent  pos t - rened ia l  ac t ion
sampl ing  per fo rmed by  Bech te l  Na t iona lT  fnc .  (BNI )  a t  ce r ta in
proper t ies  in  the  v ic in i t , y  o f  the  fo rner  Nat iona l  Lead (Nt )
rndusLr ies  p lan t  in  co ron ie ,  New york .  Th is  repor t  b r ie f l y
descr ibes  che or ig in  o f  the  rad ioac t ive  contan lna t lon  on  the
proper t ies '  the  ne thods  used to  de termine i t s  ex ten t ,  and che types
of  re red la l  ac t lon  per fo rmed.  r t  a lso  prov ides  the  gu ider ines
used in  per fo rming  the  remedia l  ac t ion  and da ta  on  the  cur ren t
rad io log ica l  s ta tus  o f  the  p roper t ies .

Baek  g round

The NL p lan t  began  work ing  w i th  depre ted  u ranrun  in  r95g ,
per fo rming  opera t ions  dear ing  w i th  the  cas t ing ,  mach in ing  and
mi l l i ng  o f  th i s  u ran ium in to  va r ious  i tems.  rn  subsequen t  years ,
the  p lan t  p r imar i l y  nade  dep le ted  u ran ium coun te rwe igh ts  fo r
a i rp lanes  and  p ro jec t i l es  fo r  the  a rned  serv ic€ - . .  rn  19g0 ,  the
s ta te  o f  New york  o rdered  the  p lan t  to  reduce  i t s  rever  o f
p roduc t ion  because  u ran ium dus t  was  be ing  re leased  in to  the  a i r ,  and
in  the  sp r ing  o f  r9g4  opera t ions  were  ha lEed .  For low ing  p lan t
c losure ,  bhe Depar tment  o f  Energy  (DOE)  took  possess ion  o f  the  p lan t
to  beg in  the  c leanuP p rocess  as  par t  o f  the  Former ly  u t i l i zed  s i tes
Remed ia l  Ac t ion  Program (FusRAP)  a f te r  congress  ass igned  the  s i te  to
DoE under  the  1984 Energy  and water  Appropr ia t ions  Acr .  FUSRAp is  a
DoE e f fo r t  to  iden t i f y ,  decon tamina te r  o r  o therw ise  con t ro i  s i tes
where  res idua l  rad ioac t ive  cont ,aminat ion  (exceed ing  cur ren t
gu ide l ines )  rena ins  f rom the  ear l y  days  o f  the  na t ion ,s  a tomic
cnergy  program.  A l though the  contaminat ion  a t  the  co l0n ie
proPer t les  d id  no t  reeur t  f rom the  a tomic  energy  progran,  i t  was
lneluded a8 part  of  FusRAp by the DoE after congress gave
rerpons lb i l l t y  fo r  the  E i te  to  DoE.  FUsRAp is  cur ren t ry  bc lng
l rn rged by  DoEtg  oak  Rtdge opera t ions  o f f l ce .  BNr  serves  r r  p roJcc t
I t rn 'g 'nont  con t rac tor  and le  respons ib l .e  to  the  DoE in  the  prann lng ,
i l l ragaf i rcntr  end rnplcmcntatron of  FusRAp.



l rd lo loEleal  Survcys

Tc ledyne rso topes  (Ref .  r )  surveyed the  ne ighborhood sur round ing  theNL p lan t  fo r  rad ioac t iv i t y  in  1980.  survey  resu l ts  ind ica ted  tha turan iun  re leased in to  the  a i r  had beconre  depos i ted  on  res ident ia l
p roper t les  and s t ruc tu res  and tha t  most  o f  the  contan ina t ion  wasdepos i ted  in  the  d i rec t ion  o f  p reva i l ing  w inds  in  the  area .

Beg inn ing  in  oc tober  1983r  oak  R idge Nat iona l  Labora tory  (oRNL)
began per fo rming  more  de ta i led  rad io l0g ica l  surveys  o f  the
ind iv idua l  p roper t ies  su r round ing  the  NL p lan t  ( inc lud ing  p r i va te
res idences)  to  ident i f y  a l l  loca t ions  where  uran iun  contan ina t ion
exceeds  DOE remed ia l  ac t ion  gu ide l ines  (Re fs .  2  th rough  6 ) .

2 .0  REMEDIAL ACTION GUIDELINES

The c leanup  gu ide l ine  fo r  the  co lon ie  p roper t ies  was  der i ved  basedon  s i te -spec i f i c  i n fo rna t ion  concern ing  the  d is t r ibu t ion  o f  theuran ium in  the  so i l .  Based  on  d iscuss ions  w i th  New york  s ta te  andEPA o f f i c ia l s ,  the  DoE agreed  to  cLean  the  p roper t ies  to  a  u ran iumconcent ra t ion  o f  35  pc i /g  when averaged over  any  l0_m by  lO_n area(Ref '  7 j '  Fo r  spo t ty  con tamina t ion ,  u ran ium concen t ra t ions  shou ldnot  exceed r00  pc i ,zg  in  any  r -m2 area .  Ar r  pos t - remed ia l  ac t ion
ana lys is  resu l t s  a re  rePor ted  as  concen t ra t ions  o f  u ran ium-23g .

A l l  so i l  con ta ins  t race  amounts  o f  na tu ra r l y  occur r ing
rad ionuc l ides .  Typ ica l l y ,  so i l  con ta ins  about  r  pc i /g  each o fu ran ium,  rad iumr  dDd thor ium.  These  amounts  a re  ca r ledrbackground '  

leve ls ,  and do  no t  o r ig ina te  f rom nanufac tur ing
opera t ions  us ing  rad ioac t ive  mater ia ls .  The annua l  dose to  a  Newrork  res ident  due to  background rad ia t ion  is  typ icar ly  r00  nrem.

For  sur faces  o f  s t ruc tu res  and equ ipment ,  the  rad ia t lon  dose ra te
nus t  be  legs  than 0 .2  n rad , /h  averaged over  l0  fEZ ( f  ^2r ,  o r  a
nax lmum o f  1  .0  mad/h  in  any  l5_ in .  2  (  tOO_cm2 )  a rea .  Th isgu lde l lne  t s  g iven  in  Tab le  1 .  rn  add iE ionr  to  p rov ide  a  c rear . rpg f rndard  fo r  con taminat lon  on  sur faees  to  wh ich  access  i . s  l tmt ted
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(aueh as  roo fs ) r  a  supp lenent ,a l  gu ide l ine  has  been deve loped fo r
ac lqe ted  v ie in i t y  p roper t ies .  Th is  supp lenen ta l  gu ide l ine  a l lone
re lease o f  a  Proper ty  fo r  unrce t r l c tcd  u3G i f  i t  i s  shown tha t  the
DOE rad ia t ion  pro tec t ion  s tandard  l i rn i t ing  t ,he  annua l  dose to  an
lnd iv iduaL to  100 nrem is  no t  exceeded.  To  de tern ine  wt re ther  the
res idua l  u ran iun  contan ina t ion  in  the  roo fs  wou ld  resu l t  in  a  dose
of  nore  than 100 mrern  over  a  l -year  per iod ,  the  doses  f ron  th ree
poten t ia l  exposure  pa thways  were  es t ina ted .  Based on  the
assunPt ions  and exPosure  pa thways  cons idered in  the  ana lys is r  the
most  s ign i f i can t  rou te  o f  exposure  wou ld  be  ex terna l  ganma exposure
rece ived  by  ind iv idua ls  work ing  ins ide  the  s t ruc tu res .  Ca lcu la t ions
ind ica te  tha t  the  la rges t  rea l i s t i c  annua l  dose  wou ld  be  6  mrem,
wh ich  i s  on ly  6  percen t  o f  the  DOE rad ia t ion  p ro tec t ion  s tandard .
The  p rocedures  used  to  ca lcu la te  the  es t imated  po ten t ia l  doses  f rom
the var ious  pa thways  eva lua ted  are  eonta ined in  the  hazard
assessment  repor t  be ing  prepared by  BNI .  Once cor rp l iance w i th  these
gu ide l ines  has  been demonst ra ted ,  a  p roper ty  can be  re leased fo r
unres t r i c ted  use .

3 .0  REMEDIAL  ACTION

Af t ' e r  a  p rope r t y  was  de te rm ined  to  be  con tamina ted  based  on  the  ORNL
survey ,  BNf  began  eng inee r ing  des ign  work  based  on  the  su rvey  da ta
(Re f .  8 ) .  BN I  and  i t s  r ad io l og i ca l  suppo r t  subcon t rac to r ,  The rmo
Ana ly t i ca l , /Ebe r l i ne  (T I {A /E ) ,  t hen  pe r fo rmed  ano the r  rad io log i ca l
su rvey  t o  more  p rec i se l y  de f i ne  t he  bounda r i es  o f  conbamina t i on .

BNI /EAC Survey  t l e thods

To  conduc t  t h i s  su rvey ,  each  p rope r t y  was  subd iv ided  i n to  g r i ds  tha t
se re  t yp l ca l l y  6  f t  by  6  f t .  A t  each  g r i d  i n t e r sec t i on ,  a  r ad ia t i on
ncagurenen t  was  nade  us ing  a  F ie ld  Ins t runen t  f o r  De tec t i ng  Low
Energy  Rad ia t i on  (FTDLER) .  The  FTDLER i s  a  spec ia l  t ype  o f
lnc t runent  that  can detect  the very  low-energy gannr  rad ia t ion
cr l l l t ted by depleted uranium. The FTDLER was cr l lbratod by
f iGt tur tng che rad ioaet iv i ty  in  the so i l  on  the former  NL p lant  s l ta
ut lng t 'hc  FIDLERT thcn removing the so l l  and hav lng l ts  uran lum
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eontan t  de ter rn ined by  THA, /E  under  labora tory  cond i t ions .  Fron  th is

ea l ib ra t ion ,  i t  was  de te rmined  tha t  a  F IDTER read tng  o f  10 r500  epr

rcpresented  a  u ran ium concent ra t ion  o f  35  pc i /g  in  t ,he  so i l
(Re f .  9 ) .  The  ca l ib ra t ion  l i ne  i s  shown in  F igure  I .  The  F IDLER
neasurements  r re re  checked per iod ica l l y  by  tak ing  a  so i l  sample  and

ana lyz ing  i t  a t  the  T ! . IA , /E  labora tory  to  ensure  tha t  the  ea l ib ra t ion

rena ined cons is ten t .  The areas  o f  above-gu ide l ine  contaminat ion
were  napped  by  p lo t t i ng  a l l  read ings  exceed ing  10r500  cpm (Ref .10) .

To  de termine whet ,her  sur faces  o ther  than so i l  were  contaminated
(e .9 . ,  gu t te rs ,  aspha l t ,  conere te r  o r  wood) ,  a  pancaka- type
beta-gamma detec t ,o r  was  used.  Th is  de tec tor  was  ca l ib ra ted  so  tha t
the  read ings  in  cpm cou ld  be  conver ted  in to  mrad/h  and compared to

the  appropr ia te  gu ide l ine .  In  genera l ,  rad ioac t i ve  con tan ina t ion  o f
bu i ld ing  o r  s t ruc tu re  su r faces  was  found  on ly  on  p roper t ies

inmed i : l te ly  ad jacent  t ,o  the  fo rmer  NL p lan t .  Ib  nas  usua lLy  found
on  rough  sur faces  (e .9 . ,  wood  o r  aspha l t )  where  i t  had  become

t rapped  and  wou ld  no t  wash  o f f .  In  a l l  cases ,  u ran ium con tamina t ion
was  found  on ly  on  the  ou te r  su r faces  o f  these  mate r ia l s .

C leanup /Decon tamina t ion  Ac t  i v i t i es

Drawings  showing the  ex ten t  o f  the  contaminat ion  in  the  so i l  on  each

Proper ty  were  then g iven t ,o  the  excavat ion  subcont rac tor .  The
subcon t rac to r  removed  the  so i l  f rom the  a reas  ind ica ted ,  p laced  i t

i n  covered  boxes ,  and  t ranspor ted  i t  to  the  fo rmer  NL  p lan t ,  where

i t  i s  be ing  s to red  un t i l  a  permanent  d isposaL  s i te  i s  se lec ted  fo r

th is  na te r ia l .  The  shaded  a reas  in  F igures  2  th rough  26  ind ica te

the  l im i ts  o f  con taminat ion  and excavat ion  fo r  each proper ty .  The

depth  o f  nos t  excavat ions  was less  than 3  in .  The uran ium re leased
dur ing  p lan t  opera t ions  was  inso lub le  ( i .€ . ,  wou ld  no t  d issoLve  in

water )  and was depos i ted  in  the  t ,op  few inches  o f  the  so i l .  fn  a

fcw eases ,  excavat ion  was s l igh t ly  deeper  because the  uran ium had

saghed fu r ther  down in to  the  so i l  and had become depos i ted  around

roo ts  o f  t rees  and  shrubs .  Dur ing  excava t ion ,  the  subcon t rae to r  was

regu i red  to  keep  a l l  a reas  f ree  f ron  dus t  and  to  avo id  sp i l l i ng  the

con tamlna ted  ao l1  on to  any  c lean  a reas .  PersonneL  t ra ined  in
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r {d la t ion protect ion observed a l l  operat ione to  cnsure that  ar fe typnoeedurcs wGre fo l lored.  rn  addi t ionr  on-s i te  renedia l  aet ionret iv i t res were observed by New york s ta te of f ie iars .  A i rnoni tor ing showed that  a i rborne uranium concentrat ions were be lowDoE guide l ine of  5  x  10-12 vc i /a l  for  uran iunr_23g in  a i r(Ref '  1 l ) '  o f  the f i f ty -e ight  neasurenents  obta ined,  coneentrat ionsranged fron 0.0007 x 10-12 to 0.8 x r0-rr  r . iTr i l  
-

Remova l  o f  con taminat ion  in  a reas  o ther  than so i l  was  a lso  requ i redin order to comply wi th DoE rernedial  act ion guidel . ines for  surfacecontan ina t ion '  Hethods  used to  remove th is  contaminat ion  inc ludedvacuuming o f  aspha l t ,  acabb l lng  o f  aspha l t  on  two proper t ieg ,  andc 'ean ing  and rep lacement  o f  gu t te rs  on  seven proper t ies .  The no teson F igures  2  th rough 26  ind ica te  the  types  remedia l  ac t ion  per fo rmed.

4. O PoST-RET.IEDIAL AcTIoN SATTIPLING

Af te r  the  u ran ium-con ta in ing  so i l  was  removed ,  ano ther  rad io log ica lsurvey  nas  conducted  to  ensure  tha t  the  proper ty  was indeed c lean;i  ' e '  r  tha t  the re  were  no  u ran ium-238  concen t ra t ions  in  exces .s  o f35  pc i /g .  th is  survey  used t r ro  techn iques .  F i rs t ,  another  FTDLERscan o f  the  excavar .ed  areas  was per fo rned.  r f  the  FTDLER showedsome rena in ing  contan ina t ionr  more  so i l  l ras  removed un t i l  the  FTDLERind ica ted  leve l .s  be low 35 pc i /g .  A f te r  each F fDLER scan,  l s_cm_(6- in . - )  deep so i l  sanpres  i re re  co l rec ted  and anaryzed by  TMA, /E .Th is  p rocess  con t inued  un t i l  t he  sanp les  exh ib i ted  con tamina t ion
leve ls  be l0w 35 pc i /g .  rn  add i t ion  to  the  sampl ing  per fo rmed by  BNrfor  DoE '  New York  s ta te  o f f i c ia ls  per fo rned an  independent  survey  o faone propert ies as they I rere c leaned.

the  nunbered roca t ions  in  F igures  2  th rough 26  show where  so i lsanples nere col lected af ter  the c leanup had been perforned. Tables2  th rough 25  show the  uran ium-238 concent ra t ions  remain ing  a t  thoseloca t ions  a f te r  the  comple t l0n  o f  remed ia l  ac t ion .  u8e o f  thc  . rees
th6n.  (

rcd lonuc l lde  wag  no t  p reeen t  ln  concen t ra t ions  tha t  a re  guanb t ta t rv r
r l th  t ,hc  ln r t runente  and techn lques  ueed.  The less  than va lue
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t
reFrcsants the lower bound of  the quant i tat , ivG caprci ty of  BhG
lngt runent  and techn ique used and is  based on  va l ious  fac to rs ,
lncluding the vorume, s ize,  and weighb of  the enrnpl .er  Ehe type of
de tec tor  used i  the  count ing  t iner  rnd  the  baekground eount  ra te .
The ac tua l  concent ra t ion  o f  the  rad ionuc l ide  is  less  than the  va lue
ind ica ted .  rn  add i t ion ,  s ince  rad ioac t ive  t lecay  is  a  r rndom
Process t  a  cor re la t ion  be tween the  ra te  o f  d is in t ,egra t ion  and a
g iven rad ionuc l ide  concent ra t ion  eannot ,  be  prec ise ly  es tab l i shed.
For  th is  reason,  the  exac t  concent , ra t ion  o f  the  rad ionucr ide  cannot
be  de tern ined.  As  such,  each va lue  tha t  can  be  quant i ta t i ve ly
deter rn ined has  an  assoc ia ted  uncer ta in ty  te rn  (1 ) ,  wh ich  represents
the amount by which the actual  concentrat ion can be expected to
d i f fe r  f rom the  va lue  g iven in  the  tab le .  The uncer ta in ty  te rm has
an assoc ia ted  cc ' r { idence leve l  0 f  g5  percent .

For  those cases  where  sur faces  o ther  than so i l  requ i red  remedia l
ac t ion ,  the  pancake be ta-ganma detec tor  was  used to  per fo rm another
survey  a f te r  remova l  o f  the  contaminated  sur face .  r f  no  add i t iona l
con tamina t ion  in  exeess  o f  DoE gu ider ines  was  found ,  the  su r face  was
resEored  (when  necessary )  as  ind ica ted  by  the  no tes  on  the  f igu res .

5.0 POST-REMEDIAL ACTION STATUS

As shown in  Tab les  2  th rough 25 ,  ana lys is  o f  the  samples  taken a f te r
remov ing  the  rad ioac t ive  so i l  shows tha t  there  is  no  area  where
rad ioac t i ve  con tamina t ion  exceeds  the  remed ia l  ac t ion  gu ide l ine  o f
35  pc i /g  fo r  u ran ium (when averaged over  a  1o-m2 uy  10-m2 area  )
agreed upon by the state of  Nevr york and DoE (nef .  71.  An
independent review of  the remediaL act ion performed by BNr on the
subJec t  p roper t ies  nas  been conducted  by  the  oak  R idge Assoc ia ted
un lvers i t ies  Rad io tog ica l  s i te  Assessment  p rogram to  ver i f y  the  da ta
supPort ing the adequacy of  the rernedial  act ion and to conf i rm the
tha t  the  s i te  l s  in  compl iance w i t ,h  remed ia l  ac t ion  gu ide l ines
agreed upon by the state of  New york and DoE. Based on alr  data
co l lec ted ,  these parce ls  conform to  a l l  app l i cab le  rad io log ica l
gu ide l ines  es tab l i shed  fo r  re lease  o f  these  p roper t ies  fo r
unrc r t r l c tcd  use  (Re f .  lZ ) .
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FO$T-tl[tDItI. tetrotf 8iltpt rf,c RtguLTE

llor cElTRrL AVElfuts

Sergll Xo. Conclntret lon (oCl/sr
Urenlur-t3g

I

2

3

I

5

6

7

I

9

IO

3 .3  g  0 .6

2 .1  g  2 .1

15 .0  g  3 .  O

I l . I  g  1 .9

5 .3  g  I . r

: 6 . 7  * ,  I . 3

38 .3  g  0 .7 .

27.7  t  5 .s
3 .3  g  0 .5

3 .O  g  O .6

r9enplc  EGata 35-pc1/g guiderrnc when avcraged over a too-n2 aEea.
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POST-REHEDIAI.

I I IS

TABTE I

ACTIOT SI}IPIIDC BESULT8
CEN?RAL TVEIfUts

Sanplc lfo. conegnrr i t ion (pcl lql
Uranlun-Z3B

I

2

3

l

5

6

?

I

I

2O.O g  t .  O
2 .9  a  L .7
2 . 6  +  O . 3

1 . 7  g  0 . 9

3.8  a  1 .1
2 9 . 6  +  l . l

2.2  a  O lZ
< I .5

3 .8  +  2 .5

SURFAEts EONI'AIIINATION MONITOR ING

Tfpr of  Surface
Nunber of

MeaEurenentEr
Avetage
nrad /h

Range
nrad /h

lephett 305 0 .  09 o.  o t -o .  t  ?

I
l
l
;

r
I

rThr EclsuEclente sere baeed on a I_n gr idon eontret  r t  thc four eornerE and ln thebloeh. Thc lcasuranente were taken in theul8 rorcdhtod.

with nea8urcEents tr tGn
center  o f  thG gr ld
areas whcre tha raDhrlt
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TIILE 6

POST-RHIDITL TCTIqI SIf,PLIXG IBSULTS
llt6 cHIlBrI, rvlt|UE

terlrlt Io. Urenlur-lti

I

2

I

I
5

6
7

3 .?  g  1 .2

l l . 5  g  1 .6

5 .5  g  l . l
? .O  g  O . l

? ,L  g  I . l

IO . l  i  l . l

10 .6  ! ,  1 . 5
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POST-REIIEDIAL ACTION sAIIPLING RESULTS
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TABIJB 8

POST-REIIEDIAL TETION SAtIPtITC RESUTTS
ITIS CENTRAI, AvEtrUE

Saaplc  No.

t
2
3

I

5

6

7

I

9

IO

I I

L2

l l . 5  ! .  1 . 6

1 I . 6  g  1 .5

23 .6  ! .  l . l

2O .2  +  5 .  5

11 .3  g  1 .5

2O.Z  +  6 . {

15 .  5  g  7 .8

15 .3  t  3 .2

7 .8  t  3 -7

2 . I  g  O .3

13 .6  +  3 .O

L7 .2  t  3 .9

I
t
{

T
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*
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POST.NFHEDIAL ACTIOH SAUPLITg RESULTS
I15O CII|TRA,[, AVENUE

Sarplo tfo. Cone?n t t l t l on  (pc l l q l
Uranlua-238

I

2

3

4

5

6

7

I

L . 7  2  L . T

2 . 8  g  O . I

3 . 8  +  t . , 3

L 2 . 6  t  4 . 2
' 2 O . 8  

A  t . 9

5 . 9  +  L . 2

L 7  . 7  !  7 . 9

2 . 5  a  2 . 8
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TABTI 10

FOST-RE}IEDIAI TCTIOII EAI{PIJI]IO BESUtTS

II5? CEHTRAL TT'EHUE

Saap lc  No . Uranlun-23E

I
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TABLE 13

POST-REUEDIAL ACTION SAIIPLING TIESULTS

1160/1162 (ALOzO) CENTRAL AVENUE

Sanple No.
conccnt ra t lon  (pc l /o t

Uraniun-238

I

2

3

4

5

6

7

13 .2  g  5 .  o

17 .8  ! .  6 . 3

13 .2  ! ,  2 .  3

3 .6  g  I . 2

I7 .5  I  6 .5

12 .8  t  0 .9

t l . 2  +  0 .3

SURFACE CONTN,IINATION UONITOR ING

Type of  Sur face
Nunber  of

Measurenen ts r
Average
nrad /h

Range
nrad /h

ABpha l t 315 o.  07 o .  o4-0 .  12

r the Doasureuents were baeed on a I -n  gr id  wi th  Eeasurements taken
on eontact  a t  the four  cotners and ln  the center  o f  the gr id
b loc ls .  The ueasurenents were taken ln  the areae where the asphal t
yrg rcuedlatcd.
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CENTRAL AVENUE

REMEDIAL ACNON . O.3"
EXCAVATED. TOPSOIT AND
S@ iEPTACED

iEMEOIAL ACTION .
EXCAVATED >3", BACKFILTED

BU]LDING

NUMIERS INDICATE SOIL
SAMPLING LOCATIONS

A GRASS
B STEPS
C FENCE
D PORCH
C CONCRETE
F SDEUTALK

9ro.o
|r-..-.-l

FIGURE 15 REMEDIAL ACTION AT 1166 CENTRAL AVENUE



POST-REI{EDIAL AETION 8IIIPLIIIG BESULTS

1166 CUNTRII" AVENUEt
]

I
t

Conct4
Seaplc l fo.

I

2

3

I

5

6

7

I

9

10

1 l

1 .5  g  0 .9

2 . I  g  o . I

6 .8  +  1 .7

7 .0  g  l . 4

{ . 6  g  0 .5

8 .9  a  5 . I

2 .8  a  L .2

L2 .L  !  2 .2

12 . I  +  5 .7

28 .5  g  8 .3

9 .8  t  3 .5
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REMEDIAI AC.NON . 0.3"
EXCAVATED, TOPSOL AND
SOD iEFTACED

!UIIDING

M'MIERS INDICATE SOIL
SAMPTING LOCATIONS

A OiASS
! 3l!ns
C CAiAGE
D FEiICE
E AOEWALI(
F OiAVEt t)itvE
G FOiCH
H }SEME'{T
I AStt{AtT

CENTRAL AVEilUE

FIGURE 16 REMEDIAL ACTION AT 1167 CENTRAL AVENUE
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TABLE 15

ACTION SA}IPTIIIC RESUITS

CENTRAL AVENUE

Sanp le  No.
-Conccn!ret  1o4 (oCl/s l

Uran iun-238

2 .6

r .8
t . {

{ . {

3 .0

t . r
L .2

L .2

o.2
1, .  I

+

+

!

+

+
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NEMEDIAL ACNON . 0.3"
EXCAVATED, IOFISOII AND
soo icarcEo
REMEOIAI ACTION.
EXCAVATED >3". IACKFILTEO

REMEDIAL ACNON . GUTTER
CLEANCD

BUITDING

NUI'IERS INDICATE SOIL
SAMPUT{G IOCATTONS

A FolcH
I TiTEFS
c Gt^ss
D IASCMENT

FIGUNE 17 REMEDIAL ACTION AT 1168 CENTRAL AVENUE
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TAEI.E 16

POST-BBHEDITL ACTIOII SNIPLIUC RESULTS
1168 CENTRI.L AI'ENUE

Seap1c f,o.
Csncrntrat lon (pCl/ol

Uranlun-23t

t

1

2

3

I

5

6

7

I

9

10

1 l

L2

13

I l . 7  g  0 .  9

I . l  g  1 .1

I3 .7  !  4 .2

I . l  g  0 .9

8 .2  9  2 .2

5 . I  g  1 .7

e .7  x  L .7

1 .9  a  1 .1

2 .6  +  1 .3

8 .o  a  3 .5

10 . I  g  5 .7

2 .3  +  0 .9

6 .8  r  3 .3
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CENTRAL AVENUE

UJ

2
ura
F
IL

Ev

ffi
F..::F[II
l'.::i;iil

E]
m

o

REMEDIAL ACTION. 0.3"
EXCAVATED, TOPSOIT AND
SOD REPTACED
iEMEDIAL ACTION . CRUSHED
STONE REMO/ED. O.3"
EXCAVATED, STONE REPI.ACED

REMEDIAL ACTION . GUTTER
CLEANED

IUILDING

I{UMBERS INDICATE SOII
SAMPLING TOCATIONS

A GRASS
B STEPS
C IASEMENT DOORS
D TIOOO POACH
E GBAVEL

FIGUHE 18 REMEDIAL ACTION AT 1170 CENTRAL AVENUE



TABIE T7

POST-REI{BDIAI, ACTION SAItlPtIlfC BESULTF

IITO CEIITBAI. AVEIIUE

SraDIo No. Uranlun-23t

3 .2  g  O .2

I5 . r  g  I . 5

5 .9  +  0 . I

1 .6  g  0 .4

2 .9  r  L .2

5 .0  g  0 .7

3 .4  a  0 .9

8 .7  2  O .2

5 .0  g  0 .1

l

i
I

I I
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FIGURE 19 REMEDIAL ACTION AT 1185 CENTRAL AVENUE



FOST-RE}iEDInI

118  5

TABLE IE

ACTION sN{PLING RESULTS

CENIRAL IVEIIUts

Sauplc  No.
ConecntFat lon  (oCl /s l

Ureniun-238

t
r
I
I
I
I
:

;

I .0  a  0 .7
<1 .  3

1 .6  g  1 . I

1 . {  g  0 . r

2 .2  +  I . 1
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FIGURE 20 REMEDIAL ACTION AT 1195 CENTRAL AVENUE
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POST-RBIIEDIAL
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TABLE 19

ACTION SAIIFLIHG RESULTS

EENTRAL AVENUE

Senplc l lo. Urenlun-238

I

2

3

l

< I . 3

<2 .?  g  0 .7

0 .8  a  0 .8

7 .8  g  0 .1

t5
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FIGURE 21 REMEDIAL ACTION AT 10 GARDEN LANE



IABLE 20

FOST-REHEDIAL TCTION SN{PLING REgUI.TS

IO GARDETI LTNE

SanDlc l t lo.
goneentrft lo,n (p$i/,Ft

UtrntuE-238

1 .7  g  O .3

I I . ?  g  0 .1

2 .1  g  O . I

16 .3  t ,  I . 6

8 .0  g  1 .5

26 .  I  g  1 .7

I . 2  g  0 .1

I . l  g  0 .7

17



NLMER AVENUE

A GTASS
! STEFS
C FEtrlCE
D SHED
E TDCWATK
F ETE FIilG SIONES

FIGURE 22 REMEDIAL ACTION AT 7 PALMER AVENUE



TABLE 2I

POST-REIIBDIAL TCTION SNIPLING RESULTS

? PALIIER TVENUE

eone.n t r r t lon  (pe l /o l
Urrnlun-238Saaplr  No.

I

2

3

I

1 .8  g  0 .6

9 .0  t  1 .5

6 .7  g  I . 5

2 .?  g  2 .2

t9
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FIGURE 23 REMEDIAL ACTION AT 5 YARDBORO AVENUE

50
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TABLE 2?

POST-REI{EDIAL ACTION SUTPLING RESULTS

5 YARDBORO TVGNUE

Selp lc  No.
Concrntrr t lon (oCl/ql

Urenlun-238

I

2

3

I

3 .2  g  3 .0

2 .5  g  1 .3

2 .0  g  0 .8

I . 1  g  O .9

5 l



RCMCDIAT ACNON. O.I"
EXCAVITCD. TE?l3Ot Al'D
so itil,ActD

l|.||tD|l{G
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A GnASS
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c sTCrS
O FE}GE
C OAiDEX
F SDMIX
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FIGURE REMEDIAL ACTION AT 24 YARDBORO AVENUE



TTBLE 33

FOST-REIIEDIIL AETION SIIIPLIIIG RESUI.TS

2I YTNDBORO TVENUE

Suplo l lo.
conconttr t loD (Dcl /a)

Urenlun- l3E

t
2

3
I

I 5 . 2  g  6 .7

9 .9  g  3 .o

7 .1  g  0 .9

2 .1  g  o .2
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FIGURE REMEDIAL ACTION AT 25127 YARDBORO AVENUE



TABLE 2I

Po$T-REUEDIAL ActION SI||PLltfc BEsUt TE
25127 YARDBORO II'ET{UE

Sanplo No. Urenlun-238

3 .8  g  0 .6

3 .2  a  O .7

5 .7  +  0 .5

I
t

l

f
l
I
I
}

I
l
I
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FIGURE 26 REMEDIAL ACTION AT 50 YARDBORO AVENUE



TABLE 25

FOST-REIIEDIAL ACTION SA|IPLING RESULTS

50 YARDBORO AVENUE

$anple f,o.
Concrn t re t lon  (pCl /q )

Urenlun-238

il
I

2 .1  g  I . 1

1 .6  g  1 .6

3 .6  g  0 .7

7 .8  g  2 .o

3 .3  g  0 .2

I . 6  a  0 . I

1 .3  t  0 .8

2 .0  +  0 .E
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GLOSSARY

Alpha R.dlat lon -  See radiat ion.

Brchground Radlat lon -  Background radiat ion refers to natural ly
occur r ing  rad ia t ion  ern i t ted  f rom e i ther  cosmic  (e .g . r  f ron  the  sun)
o r  te r res t r ia l  (e .g . r  f rom the  ear th )  sources .  Exposure  to  th i s
type of  radiat ion ls unavoidable and i ts level  var ies great ly
depend ing  on  geograph ic  loca t ion i  e .g . r  New york  s ta te  rece ives
100 nrem/yt ,  Colorado reeeives about 300 mrem,/yr ,  and sone areas in
south America receive up to ?000 mrem/yr.  These dose levels do not
lnc lude the  eoneent ra t ions  o f  na tura l l y  oeeur r ing  radon ins ide
bu i ld ings .  Na tu ra l l y  occur r ing  te r res t r ia l  rad ionuc l ides  inc lude
uran iun ,  rad ium,  po tass iun ,  and  thor iun .

Bota  Rad la t lon  -  See rad ia t , ion .

Ca l lb ra ted  -  Rad ia t ion  de tec tors  typ ica l l y  neasure  the  nunber  o f
rad ioac t ive  par t i c les  tha t  en ter  the  de tec tor .  These are  ca l l .ed
'counts '  because the  de tec t ,o r  counts  a  rad ioac t i . ve  emiss ion  (wh ich
eou ld  be  a lphar  be tar  o r  gamma) .  When measur ing  rad ioac t , i v i t y  in
so i l7  t ,he  measurenent  i s  used to  de termine the  concent ra t ion  o f  the
rad ionuc l ide  in  the  so i l  in  p icocur ies  o f  rad ia t ion  per  g ram o f
so i l .  Ca l ib ra t ion  o f  the  de tec tor  i s  per fo rmed so  Ehat  the  ' counts '
can  be  conver ted  to  p icocur ies  per  g ran  o f  so i l .  Th is  i s  usua l ly
done by  see ing  how nany  .counts .  the  de tec tor  reg is te rs  when
neasur ing  a  known amount  o f  rad ia t ion  as  de termined under  labora tory
cond i t i ons .

contaninat lon -  contaminat ion is used here to mean depleted
uran ium present  in  the  so i l  in  concent ra t ions  exceed ing  the
guidel tnes agreed upon by DoE and the State of  New york for  remedial
ac t^ lon  a t  Co lon ie .

Counts per r lnutc (cpal  -  Counts per minute refers to the nunber
o f  rad loac t ive  emiss ions  tha t  occur  in  a  minu te  as  measured by  a
detec tor .  l l he  nunber  o f  counts  i s  ca l ib ra ted  as  descr ibed above.
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Dapla tcd  Ur rn lun  -  Uran iun  is  found in  na ture  as  an  ore  ( I i ke  i ron

and var ious  o ther  n re ta ls ) .  when n ined,  i t  eon ta ins  th ree  naJor r

e l igh tLy  d i f fe ren t  fo rms  o f  u ran ium ca l led  u ran iu rn -234 ,  u ran ium-235 ,

and uran ium-238.  Uran iun-Z35 is  the  type  o f  u ran iun  used to  nake

fue l  fo r  nuc lear  Power  p lan ts  and fo r  nuc lear  weapons.  In  na ture ,

on ly  0 .72  percen t  (by  we igh t )  o f  u ran iun  i s  u ran iu rn -235 ;  u ran iun-238

lgg .27  percent )  and uran ium-231 (0 .0055 percent )  account  fo r  the

rena inder .  Dep le ted  uran ium is  u ran ium tha t  i s  le f t  over  a f te r  the

uran ium-235 and uran ium-234 have been par t ia l l y  removed fo r  o ther

uses .  fn  dep le ted  u ran ium,  99 .80  Percen t  i s  u ran ium-238 t  0 '20

percen t  i s  u ran iun-235r  lDd  0 .0015  percen t  l s  u ran iun-23{ '  Dep le ted

uran ium is  about  35  percent  less  rad ioac t ive  than na tura l l y

occur r inE  u ran ium.

Dose Dose as  used in  th is  rePor t  i s  ac tua l l y  dose equ iva len t  and

is  used to  reLate  absorbed dose ( rn rad)  to  an  e f fee t  on  the  body '

Dose  i s  measured  in  n rem.  Examples  o f  dose  a re :  a  dose  o f  5001000

mrem to  the  who le  body  in  a  shor t  t ine  causes  death  in  50  percent  o f

the  peoP le  who  rece ive  i t ;  a  dose  o f  5 rOO0r000  n rem may  be  de l i ve red

to  a  cancerous  t ,umor  dur ing  rad ia t ion  t rea tnent ;  normaL background

rad ia t ion  resu l t ,s  in  an  annua l  dose o f  about  100 nrem in  New York

s ta te ;  t ,he  DOE rad ia t ion  pro tec t ion  s tandard  l im i ts  the  dose to

members of  the general  publ ic to I00 rnrenr, /yr  above background

Ieve ls ;  a  tyP ica l  ches t  x - ray  g ives  a  dose o f  about  20  mren i  l i v ing

in  a  b r ick  house resu l t ,s  in  a  dose o f  about  75  mren/y r  above

backg round .

Erposure  ra te  -  ExPosure  ra te  i s  the  ra te  a t  wh ich  rad ia t ion

lmpar ts  energy  to  the  a i r .  Exposure  is  typ ica l l y  measured in

n ic roroentgens  (uR)  and the .exPosure  ra te  i s  typ ica l l y  g iven  as

uR/h. The dose to the whoLe body can be aPProximated by muJ' t ip ly ing

the  exposure  ra te  by  the  nunber  o f  hours  o f  exposure '  For  examPle '

l f  an  lnd iv idua l  were  exposed to  ganma rad ia t ion  a t  a  ra te  o f  20

uR/h  fo r  16g hours  per  week (cont inuous  exposure)  fo r  52  weeks  per

year r  the  who le-body  dose wou ld  be  170 nrem'

6rmr  nadta t lon  -  See rad iaE ion .
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Grr r  (g l  A  gram is  a  met r ic  un i t  fo r  we igh t .
to mahe I  poundi  I  ounce equals 28 grans.

I t  takes  l5 l  g rams

l l le rocur lc  (uCi l  -  a  n icrocur ie  is  the equiva lent  o f  I r000rO00
picocur ies (see the def in i t ion of  p leocur lcs  for  addi t ional
crplanation ) .

l l t l l l l t t c r  ( r1 )  -  A  n t l l i l i te r  i s  a  un i t  o f  neasure  fo r  vo lumeE.
There  are  37E5 ml  in  I  ga l lon .

uni t  of  neasure for  doEe
general ly expressed in terns of  a

l l l l l l rad ( r rad)  -  u i f f i rad is  rhe
absorbed per  un i t  o f  nass.  I t  is
ra te per  hour  2  i .  e .  1  rnrad/h.

i l l l l l r c r  (n rcn)  -  u i r l i ren  is  the  un i t  used to  neasure  rad ia t ion
dose to the body. The DoE l imit  for  the annuaL dose to members of
the"genera l  pub l ie  i s  100 nren  above the  background rad ia t ion
1eve l .  Natura l l y  oceur r ing  rad ioac t ive  subs tances  in  the  ground
resu l t  in  an  average year ly  exposure  o f  about  100 mrem to  res idents
of the state of  New York.  To dater Do di f ference can be deEected in
the hearth of  populat ion groups exposed to 100 mrenr/yr  above
baekground levels and in the heal th of  groups that are not exposed.

Pencake SyPQ - A pancake-type detector measures pr imari ty beta and
gan lna  rad ia t ion .  The de tec tor  i s  ca l led  a  rpancake '  because i t  i s
round and fa i r l y  f la t

l
I
I
I
il
il
I
t

Pleocur lc  (pCf )  -  A  p icocur ie  i s
radioact iv i ty,  just  as an ounce
i lGasurement of  1 picocur ie neans
rcleased on the average of  every

the  un i t  o f  measure  fo r
is a uni t  of  measure for weight.

tha t  one rad ioac t ive  par t i c le  i s
27  secondg.

Rrd l r t lon  -  There  are  th ree  pr inary  types  o f  rad ia t ion :  a lpha,
bcta,  and gamna. Alpha radiat ion t ravels less than an inch in air
be fore  i t  s tops .  A lpha rad ia t ion  cannot  penet ra te  the  ouEer  layer
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of  ak in

o f  ak in t

on tha body. Eeta radiat ion ean pcnctratc tha outcr

but cannot rcach thG internal  orEans of  the body'

laycrs
Grnna

thc
rad ia t ion is thc nost panetrat ing type and ean usual ly rcach

ln terna l  organs.

nrdlonucltdc - t  radionucl ide is another word ncaning a Part ieularI
t
I
,l
I
t

radloact ive c lcaent.  For exanplet

u ran lu rn-238 ls  another ,  thor iunr -232

uran iun-235 ls  a  rad ionuc l lde '

anotherr  l t td 9o on'

n l . l d le lAc t lon .Rcmed ia lac t ion isagenera l ta rn
'e lcanup of  contaninat lon. '  I t  refers to any act ion

tha taProper tycanbere leased fo runreg t r i c teduse
noncontarnlnated. In pract iCe, th is nay nean renoving

so l1 ,  cu t t , ing  t reesr  la tnov ing  aspha l t '  e tc '

ueed to nean
requi red so

as
grass  and

Seebbltng - Scabbling

Iaysr  o f  asPha l t .  A

(usua l ly  the  toP L l l

f i xed .  Renov lng  th i s

contaninat ion that  is

unrrrtr lct ld
uacd for any

tho proPertY
could be used

ot,her PurPose.

is the process used to renove the upper

rnachine is used that gr inds of f  the asphal t

inch)  in  wh ich  the  rad ioaet ' i ve  na ter ia l  was

top layer of  asphal t  removes the radioact ive

conta ined in  i t .

Uta -  Unrescr icted uac neans that a ProPerty can be

PurPogewi thou t regard to therad ioac t i v i t y tha t , r ' ason
pr ior  to rencdial  act ion.  rn ot ,her wordEr the proPerty

fo r  a  res ident ia l ,  commerc ia l '  rec rea t iona l r  o r  any
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PREFACE TO DESIGN CRITENIA

These  des iqn  c r i te r ia  have  been  v t r i t ten  in  a  gener i c  fo rn  tha t

aunnar i zes  c r i te r ia  app t i cab le  fo r  re rned ia l  ac t ion  and  1on9- te rn

Fanaqenent  ae t i v i t i es  assoe ia ted  w i th  the  rad ioac t i ve  was tes  a t  the

FUSRAP and  SFHP s i tes .  S i te -sPec i f i c  i n fo rmat ion  i s  p rov ided  in  the

append iees  to  th i s  gener ie  docunen t .  As  a  spec i f i c  scope  o f  uo rk

fo r  a  s i te  i s  de te rn ined ,  des ign  bases  and  work  p lans  fo r  each  o f

t l ^e  s i tes  w i l l  be  deve loPed.

Append ix  A  con ta ins  de f in i t i ons  o f  te rms  used  in  these  des ign

cr i te r ia  and  re fe reneed  docur , ren ts .  Append ix  B  p rov ides  a  l i s t i ng  o f

FLISPAP and SFMP s i tes  by  I IBS nunber  and conta ins  es t ina ted  waste

guan t i t i es  a t  the  s i tes .  Append ix  c  eon ta ins  the  res idua l

con tan ina t ion  and  was te  con t ro l  c r i te r ia .  Append ix  D  l i s t s  s i te

in fo rna t ion  fo r  spec i f i c  s i tes  wh ich  w i t l  be  regu i red  'as  a  remed ia l

ae t ion  fo r  the  spec i f i c  s i te  i s  deve loped . .  Th is  in fo rna t ion  w i l l  be

inc luded  in  the  work  p lan  fo r  each  s i te '

The  des ign  c r i te r ia  w i l l  be  re fe renced  by  tbe  des igna t ion

I  4501-00-Dc-01 ,

These  des ign  c r i te r ia  w i l l  be  per iod ica l l y  rev ised ,  as  apPropr ia te ,

to  re f lec t  new p rac t i ces ,  add i t i ona l  i n fo rmat ion l  l €v is ions  o f

tPp l i cab le  regu la t ions r  and  s tandard  rev is ions '
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I .  O INTRODUCTION

J .  I  SCOPE

fh i s  docunen t  de f i nes  t he  des ign  c r i t e r i a  f o r  t he  i dcn t l f i ca t i on  o f

na te r i a l s ,  eva lua t i on  o f  r e tned ia l  ac t i on  a l t e rna t i v c r t  t t lGc t i on  o f

des ign  pa rane te r s  f o r  s i t e  . eJeanuP  rened ia l  ac t i ons  and  i n t c r im

s to rage r  ?$d  l ong - te rn  nanagemen t  me thods  f o r  hand l i ng  FUSRAP and

sF l - lP  rad i  oEc t  i  ve  was t  es .

1 ,2  oBJETTVE

The  p r i na ry  ob jec t i ve  o f  t he  Fo rne r l y  U t i l i zed  S i t es  Rened ia l  Ac t i on

Prog ran  {FUSRAP)  and  su rp lus  Fac i l i t i e s  Managemen t  P rog ran  ( s r } tP l

p ro j ec t s  i s  t o  s t ab i l i ze ,  decon tam ina te '  and /o r  d i spose  o f  FUSRAP

and  SF I IP  de r i ved  was tes  i n  such  a  t nanne r  as  t o  n i n i n i ze  t he

rad io l og i ca l  r i s ks  posed  by  t hese  was tes  and  t o  enab le  ce r t i f i ca t i on

o f  t he  c l eaned  uP  FUSRAP and  SFHP s i t es  f o r  un res t r i c t ed  f u tu re

use .  A t  sone  s i t es r  r emed ia l  ac t i on  may  be  i n  s i t u  l ong - t e rm

nranagenren t  w i  t  h  mon i  t  o r i  ng  as  necessa ry  t  o  de t  ec t  any  con t  am inan t

m ig ra t  i on  f r om the  s i t e  i n  excess  o f  r ad io l og i ca l  des ign  c r i t e r i a '

A t  o the r  s i t es ,  an  i n te r im  s to rage  p rog ram may  be  es tab l i 6hed  un t i l

a  dee i s i on  f o r  f i na l  d i sPos i t i on  i s  made '

r . 3  DEF IN ]T IONS

Append i x  A  con ta i ns  de f i n i t i ons  o f

des ign  c r i t e r i a  as  we l l  as  i n  t he

1.4 CHAIIGES TO CRTTERIA- - .

The e r i te r ia

docunen t  a re

regu la t  i ons ,

document  w i  I  l

and  tPProvec l

t  e rms  t  ha t  a re  used  in  t  hese

re fe renced  docunen tg .

fo r  FUSRAP and  SFMP re rned ia l  ac t ions  se t  fo r th  in  th i s

based  on  e lenen ts  o f  va r ious  federa l  o rdc rS '

and  s tandards  tha t  nay  be  sub jec t  to  ch lnge '  Th to

be  rev ised  to  re f lec t  changed  c r i te r l r  r r  ru thor tzcd

by  DoE.
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2.0 APPLICABTE DOCUHENTS

2.  I  GENERAL

The in ten t  o f  these  des ign  c r i te r ia  i s  to  use  DOE Ordcrs  uhere

app l ieab le .  l pP l i cab le  o rders ,  regu la t ions  and  s tandards r  tDd

sec t ions  the reo f ,  as  we l l  as  indus t ry  s tandards t  w i l l  bc

inves t iga ted  on  a  s i te -spec i f i c  bas is  to  fo rnu la te  the  dcs ign  bases

fo r  the  spec i f i c  s i te .

2.2 F,EDERAt ORDERS' REGULAqIoNS' AND STANDARDS

The fo l lowing federa l  orders ,  regu la t ions,  lnd  s t rndards Conta in

e lenrents  that  are genera l ly  aPPl ieable to  the FUSRAP and SFI IP

pro jec ts ,  and are  sunmar ized for  these er i te r ia .

2 .? .1  QuaJ i tv  Assurance

ooe Order  5200.61--Qual i tv  tssuranee and OOn/0n-ruSntp-82-001

Plan for  Qual i tv  Assurance.  The Pro jec t  Qual i ty  Assurancc ProgIar '

conp l ies  w i th  DOE Order  5?00 .6A1 and  the  FUSRAP P lan  fo r  Qua l i t y

Assuranee (  DOE./OR-FUSRI P-82-001 )  .

For  eaeh  rened ia l  ae t ion  s i te ,  end  in te rconnee t ing  ac t i v i t i es  (euch

as  t ranspor ta t ion l r  a  fo rn ra l  eva lua t ion  (oua l i t y  Assurance

lssessnent )  w i I l  be  made o f  the  consequences  o f  fa i lu re  o f  equ iPnent

and  fac i l i t i es  to  per fo rm sa t i s fac to r i l y  i n  se rv iee '  Th is

Asscssnen t ,  wh ieh  w i l l  be  an  ad junc t  to  des ign  eng ineer ing  w i th

rubseguent  nod i f i ca t ions  as  may be  regu i red ,  w i l t  g ive  fu l l

cons idera t ion  to  sa fe ty r  env i ronment t  cos ts ,  schedu le  de lays '

p rogranha t i c  goa ls ,  pub l i c  reac t ion ,  o r  any  o ther  fac to r  inpor tan t

to  ach iev ing  Pro jec t  ob jec t i ves .

t {hcn  thc  fo rna l  eva lua t ion  ind ica tes  tha t  consequences  o f  fa i lu re

n ty  be  unaccePtab la r  s ign i f i can t r  o r  unknown and  the  Probab i l i t y  o f

f r i l u re  t s  h igh  o r  unknown,  add i t i ona l  de l ibe ra te  ac t ions  to  f i nd
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rndpr?vcn tgua l i t yp rob lenc I remandato ry 'Theadd i t ion t l t c t ionB

ts  l saure  gua l i t y  o f  des iEn  and  cng ineer ing ,  and  par t ieu l r r l y  to

rssure  imp le r ren ta t ion  o f  tha t  des iEn  and  eng ineer ing '  w i l l  be

docur ren ted  us ing  a  Qua l i t y  Ac t ion  P lan '

2 .2  .2 Rad ia t  i oR  P ro tec t  i on

DoEorde r54Sg . lA ,Th i so rde res tab l i shescon t ro l ove r t he

env i r onmenJaJ  P ro tec t  i on ,  sa fe t y ,  and  hea l t  h  P ro tec t  i on  p ro9 ra r ' s '

ehap te r  x I r  negu i remen t  s  f o r  Rad ia t  i on  P ro tec t  i on '  A t  t achnen t  x I - 1  I

de f i nes  rad ia t i on  p ro tec t i on  gu ides  f o r  concen t ra t i on  i n  a i r  and

na te r  above  na tu ra l  backg round  wh i ch  w i l l  be  used  as  c r i t e r i a  f o r

re l eases  f r on  DoErs  FUSRAP and  sFMP ope ra t i ons '  chap te r  x I r '

p reven t i on ,  con t ro l r  dDd  Aba temen t  o f  Env i r onmen ta l  Po l l u t i on '

p rov ides  regu i renen ts  f o r  t he  con t ro l  o f  sou rces  o f  env i r onmen ta l

po l l u t i on  i n  acco rdance  w i t h  t he  subs tan t i ve  and  p rocedu ra l  aspec t s

o f  a1 ]  aPP l i cab le  f ede ra l ,  s t a te r  i nd  l oca l  po l l u t i on  con t ro l

s t  anda rds .

DOE Orde r  5480 .2 - -HaZa rdous  and  Rad ioac t i ve  M ixed  l l as te  l l anaqemen t '

Th i s  o r c te r  es tab l i shes  haza rdous  Y tas te  nanagenen t  p rocedu res  f o r

f ae i l i t  i e s  ope ra ted  unde r  au tho r i t y  o f  t he  A ton i c  Ene rgy  Ac t  o f

1954 r  ds  anended  (AEA) .  The  p rocedu res  w i l l  f o l ' t ow '  t o  t he  ex ten t

p rac t i cab le ,  r egu ]a t i ons  i s sued  by  t he  Env i r onnen ta l  P ro tec t i on

tgency  (EPA)  pu rsUan t  t o  t he  Resou ree  conse rva t i on  and  Reeove ry  Ac t

o f  1916  (RCFA) .

DOE Order  5481 .1 - -sa fe ty  Ana lys is  and  Rev iew sys tem'  Th is  DoE o rder
_4

cs tab l i shes  requ i rements  fo r  the  p repara t ion  and  rev iew o f  sa fe ty

!n t l yses fo teachDoEopera t ion , inc lud ing : iden t i f i ca t iono f

hazardsand the i re ] im ina t ionorcon t ro l ;assess 'nen to f r i sk l

docunen t  ed  managenent  au t  hor i  za t  i  on  o f  opera t  i on  i  and  t  r rnspor t  a t  i on

o f  hazardouB mete r ia l s .
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2 "1 .3  tand D lgepq, rL  q f  Rgd iqaet lve  tJag tes

E lcnen ts  o f  the  DOE Orders  and  federa l  regu la t ionE ment ioncd  in  the

fo l lou r ing  sec t ions  p rov ide  techn ica l  gu ide l inee  fo r  long-3s t t ,

near -su r faee  land  bur ia l  fac i l i t i es  and  anc i l l a ry  fac i l i t i ce .

e r  6430 .  l - -Gen Des iqn te r i a a l .  Th i s  o rde r

con ta ins  bas ic  a rch i tec tu ra l .and  eng ineer ing  des ign  regu i renen te  t ,o r

new DOE fac i l i t i es ;  p rov ides  techn ica l  sPec i f i ca t ion  regu i rements ;

and  ou t l i nes  p lann ing  and  des ign  requ i rements  fo r  new fac i l i t i es ,

fac i l i t y  add i t i ons ,  fac i l i t y  a l te ra t ions r  and  bu i ld ing  acqu is i t i ons

to  ach ieve  econony  o f  cons t rue t ion ,  opera t ion ,  and  ma in tenance .

40  CFR 192- -S tandards  fo r  Remed ia l  Ac t ion  a t  Inac t i ve  Uran iun

p rocess inq -S i t es .  Th i s  r egu la t i on  de f i nes  rened ia l  ac t i on  c r i t e r i a

fo r  inact ive  uran ium Process ing s i tes .  Sone e lenents  o f  these

standards are  app l icab le  to  the FUSRAP and SFHP Programs.  Serv ice

l i f e  o f  a  m i l l  t a i l i ngs  d isposa l  s i te  i s  de f ined  in  th i s  regu la t ion

and  has  been  adop ted  fo r  FUSRAP and  SFHP Pro jec ts .  Spec i f i c  se rv ice

l i fe  and  re lease  con t ro l  regu i renen ts  fo r  i n te r im s to rage  s i tes  and

long- te rm management  s i tes  a re  no ted  in  Sec t ion  3 .2  o f  these  Des ign

Cr i te r ia .

2 .2 .4  HandJ ino ,  T ranspor ta t ion ,  and  S to raqe

DOE Orde r  1540 .1 - - t l a t e r i a , l s  T ranspo r ta t i on  and  t r a f f i c  Mana

Hazardous  Date r ia l s  a t  FUSRAP and  SFMP s i tes  tha l l  be  sh ipped  in

accordance  w i th  DOE Order  1540 .1 .  Th is  docunen t  ou t l i nes  DOErs

po l le ies  and  p rocedures  fo r  the  n ranagement  o f  na te r ia l s

t ranspor ta t ion  to  ensure  tha t  i t  i s  acconp l i shed  in  a  manner

conr ' len6ura te  w i th :

(1 ,  Opera t iona l  regu i renren ts  fo r  t ranspor ta t ion  Eerv iees

(21  Es tab l i shed  Prae t i ces  and  p rocedures  fo r  t ranspor t r t i on
t t f c ty ,  econbmy,  c f f i c iency ,  and  cargo  secur i t y
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The Nat isna l  Transpor ta t ion  Po l iey  aa cs t rb l lchcd by
congrers  and eognizant  federa l  agencles

(31

c

( l )  App t i cab te  federa l ,  s ta te ,  l oca l r  and  in te rna t iona l
t ranspor ta t ion  regu la t ions .

In t ra-bu i ld ing and in t ra-s i te  t ransfers  are  exc luded f rom the

prov is ions o f  th is  order .

DOE Order  5480 .14- -Env i ronnen ta l  P ro tec t ion ,  Sa fe tv r  and  Hea l th

Fro tec t ion  Program- for  DOE Opera t igns .  Chapter  3  o f  th is  Order

eon ta ins  sa fe ty  regu i rements  fo r  paekag ing  o f  f i ss i l e  and

rad ioac t i ve  mate r ia l .  f t  a l so  de f ines  the  requ i rements  fo r  des ignr

eva lua t ion ,  and  tes t ing  o f  con ta iners  used  fo r  the  t ransPor t  o f

DOEts  f i ss i le  and  rad ioac t i ve  na te r ia l s .

49  CPR 171- l?9 - -T ranspor ta t ion  o f  Hazardous  Uate r ia l s .  These

regu la t ions  spec i f y  regu i renen ts  fo r  bu lk  sh ip rnen ts  o f  u ran iun  o r

thor iun  o res  and  phys ica l  o r  chern ica l  concen t ra t ions  o f  those  o res

and  u ran iun  ne ta l  o r  na tu ra l  tho r ium ne ta l ,  o r  a l l oys  o f  these

mater ia l s .

2 .2.5 lleattl-glg-Ery

Occupa t  i  ona l sa fe t y  and  Hea l t h  Adm in i s t r a t i on  (osHA)  29  CFR 1910 .

Th is  sec t ion

indus t ry .

eon ta ins  the  hea t th  and  sa fe ty  regu la t ions  fo r  genera l

Oecu t i ona l  Sa fe tY  and Hea l t h  Adn in i t ra t ion osHA)  29  CF

Th is  aec t ion  es tab l i shes  the  genera l  hea l th  and  sa fe ty  regu la t ions

fo r  cons t ruc t ion .

2 ,2 .6  Survevs

Survcys for  character iza t ion and remedia l  ac t ion wi l l  bc  pcr forned

in  accordance wi th  the fo l lowing epec i f ica t ions.



.C laea i f i ea t ion ,  S tandards  o f  Aecur tey ,  and  Gcncra l
s; ; ; i i ic i i lons i , t  ceodet ic contror  surveve'

' $pec i f i ea t i ,on
Accur tcy r  and
Surveys '

'Hanua l  o f  Geodet i c  T r iangu la t ion l ' ' spec i f i ca t ion
Pub l ica t ion  No.  247

to  SuPPor t  C lass i f i ca t ion ,  E tandarde  o f
c i ie i i i - sp i " i f  i ca t , ions  o f  Geodct ic  cont ro l

.De o f  f n te r r usD 'Manu of  Ins uet ions  fo r  che

Surve Pub l i c  Lands  o the t ed  S t '  197 Bu l le t in  5 .

2 .2 .7  l { ea the r

2.3 STATE AND LOCAL REGULATIONS

Sta te  and  l oea l  r egu la t i o . ns  gove rn ing  hand l i ng ,  t r ansPo r ta t i on r  and

s to rage  o f  r ad ioac t i ve  ma te r i a l s  gene ra l l y  f o l l ow  f ede ra l  o rde rs  and

regu la t i ons r  bu t  may  va ry  depend ing  on  Hhe the r  t he  Pa r t i cu l a r  s t a te

i s  an  'Ag reemen t  S ta te '  unde r  t he  A ton i c  Ene rgy  Ac t  o f  1954 r  es

amended .  DOE regu la t i ons  w i l l  be  f o l l owed r  and  s ta te  and  l oca l

r egu la t , i ons  w i l l  be  rev i ewed  on  a  s i t e - spec i f i c  bas i s .

2 .4  DESIGN CODES,  GUIDES '  AND STANDARDS

The fo l lou ing  indus t ry  and na t iona l  codesr

.Pp l i cab le ,  w i l l  a l8o  aerve  as  gu lde l ines

fOt FUSRAP ANd SFII IP:

Btanda rds ,  and  gu ides r  r s

f o r  t he  Des ign  C r i t e r i a la
Aner ican  Aseoc iaC ion  o f  S ta te  H ighway  and  TransPor t r t i on
Of f t c la l :  (AASI ITO)

Amcr ican  concreLe  Ins t i tu te  (Ac I )

6

Nat i ona l  Ocean i c  and  A tmosphe r i c  Adn in i s t r a t i on '  
rConpa ra t i ve

Cl imat i c  Da ta  fo r  tne  q  '
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Ancr le rn  Confc rcnce o f  Governnent  Indus t r ia l  Hyg len i r ts
(  ACGIH )

Amar ican  Ins t i tu te  o f  s tce l  cons t ruc t ion  (A ISC)

Aner ican  Nat iona l  s tandards  Ins t i tu te  (ANSI )

Aner iean  Nuc lear  Soc ie ty  (ANS)

Amer ican  Pe t ro leum Ins t i tu te  (API )

Amer ican  Fa i lway  Eng ineer ing  Assoc ia t ion  (AREAI

Amer ican  Soc ie ty  fo r  Tes t ing  and  Hate r ia l s  (ASTM)

Aner ican  Soc ie ty  o f  Hea t ing ,  Re f r ige ra t ing ,  and  A i r

Cond i t ion ing  Eng ineers  (ASHRAE)

o Aner ican  soc ie ty  o f  l r lechan ica l  Eng ineers  (ASHE)

o  Aner i can  Water  works  Assoc ia t ion  (AwlA)

o  Amer ican  t le ld ing  Soc ie tY  (AwS)

Ins t i tu te  o f  E lec t r i ca l  and  E lec t ron ic  Eng ineers  ( IEEE)

In te rs ta te  Connerce  Cor rm iss ion  (  ICC)

I l l un ina t ing  Eng ineer ing  Soc ie ty  ( IES)

Nat iona l  E lec t r . i ca l  Code  (NEC)

Nat iona l  E lec t r i ca l  Manufac tu re rs t  Assoc ia t ion  (NEMA)

Nat iona l  E lec t r i ca l  Sa fe ty  Code  ( l iESc)

Nat iona l  F i re  Pro tec t lon  Assoc ia t ion  (NFPA)  'Na t ' i ona l  F i re

Code '

l l a t iona l  Geodet i c  SurveY (NGs)

Nat iona l  S tandard  P lunb ing  Code (NSPC)

occupa t iona l  sa fe ty  and  Hea l th  s tandards  (osHA)

Underwr i te rs r  Labora to ry  (UL)

un i fo rm Bu i ld ing  code  (uBc)

U.S .  Arny  co rPs  o f  Eng ineers  Dredg ing  Docunen t l

U .S .  Geo log ica l  SurveY (USGS)

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o
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3.0 DESIGN REQUIRET'IENTS

3.1  GENER+L

FUSRAP Work  may invo l .ve  rened ia l  ac t ion  a t  a  nunber  o f  E i tcs '  The

cur ren t , l y  des ignated  FUSRAP and SFMP s i tes  a re  t i s ted  ln  Append ix  B '

uas te  charac te r i s t i cs  and  es t imated  vo lumes  a t  caeh  s i te  a re  a lEo

g iven .

Add i t i ona l  s i tes  may  be  added  o r  de le ted  w i th  passage  o f  federa l

leg is la t ion ; the re fo re ' the l ie to fs i tesnaybesub jec t to

rev is ion .  The  spec i f i c  t yPe  and  quan t i t y  o f  con tamina ted  mate r ia l

a t  each  s i te r  ds  we l l  as  geo log ic r  meteoro log ie ,  and  o ther  g l te

cond i t i ons  a f fecE ing  the  des ign  and  des ign  approachr  d i f fe r  f rom

s i te  to  s i te .

3.2 RADIOLOGTCAL DE!l-g-N CRTTERTA

The proposed DoE In te r im Res idua l  con taminat ion  and g las te  cont ro l

Gu ider ines  fo r  FUSRAp and  sFMp s i tes  a re  summar ized  in  Append ix  c .

Th is  c r i te r ia  shou ld  be  fo l lowed in  de f in ing  c leanup  requ i renen ts '

deve lop ing  remed ia l  ac t ion  p lans ,  and  per fo rming  and  ver i f y ing  f i e ld

remed l ia l  ac t ions .

3 .3 SPECIF IC  S ITE  CONDIT IONS

The fo l low ing  in fo rna t ion

conp le ted  be fore  or  dur ing

d isposa l  fac i l i t i es .

3.  3.  I  ScoPe of  t lor  k

i s  requ i red  fo r  each

de ta i led  des ign  and

s i t e  and  w i l l  be

eng inee r i ng  o f

Thc Scope o f  Hork  fo r  the  needed remedia l

dc f lned .  th i s  nay  be  in i t i t t ed  w i th  the

Pre l im lnary  Eng lneer ing  Eva lua t ion  Repor t

ac t ions  nuEt  be  c lca r lY

PrePara t ion  o f  the

fo r  each  r l t c  a l th  t



Dcr lgn Bas is ,  or  rs  I  taPt ra tc

* i th  the waEta In tnagenent  P lan
Dceign Cr i tc r ia .

Def ine  the  s i te  cond i t i ons  fo r  each  s i te

dec is ions .  Paramete rs  tha t  n ray  be  needed

Append ix  D  fo r  de ta i led  rdqu i renen ts ) :

o  P rope r t y  su rveys ,  ease tnen t s r  and  da tun

Water  leve ls

Pr  ec ip i  ta t  i  on

Hun i  d i  t y

Groundwate r  tab le

Fros t  Pene t ra t ion

fce  cond i t i ons

A i r  tenPeraEure

No ise  leve ls

Wi  nds

Sc i  gno logy

l l  50 1-00-DC-01
Rcv. I

doeunrent .  t t  w i l l  bc  ln  rceordanEc

ou t l i ned  in  Ece t lon  3 ,3 ,1  o f  thege

3 .3 .2  S ta te -  anQ Loca l  Regu la t ions

fn  eonsu l ta t ion  w i th  aPProPr ia te  DOE-ORO personne l r  aPP l ieab le  sBa te

and  loca l  regu la t ions  and  o rd inances  w i l l  be  rev iewed to  de te rn ine

requ i renen ts  to  ach ieve  conP l iance  w i th  hea l th ,  sa fe ty t  and

env i ronmenta l  regu la t ions .  Const ruc t ion  pern i ts  and loca l  ProPer ty

access  agreements  w i l l  be  ob ta ined  as  regu i red .  Any  pern i t s ,

l i censesr  oE o ther  au thor iZa t ion  regu i red  by  federa l t  s ta te r  o l

loca l  env i ronnen ta l  p ro tec t ion  s ta tu tes t  o r  any  o ther  lega l

au thor i za t ions  regu i red  by  DOE,  w i l l  be  ob ta ined  by  DOE,  Oak  R idge

Opera t ions .

3 .3 .3 S i  t e  I n fo rna t  i on

as  necessarY  fo r  des ign

inc lude  the  fo l low ing  (see

o

o
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Sot l  rnd foundat ion eond i t ions

g i te  h i r to r iea l  ln fornra t ion ( lne ludtng Pat t  end Eurrcnt  r fe l
i i *Uu i l r  des ig i  a i in ings o f  bur led u t i f i t ieer  l t ruc tur tsp  and
systens;  and Ex ie t ing  lnon i tor ing sys teng) .

3.3 .4  was te  eharae te r i za t ion

Comple te  in fo rmat ion  on  the  tyPe ,  quan t i t y l  and  ex is t ing  d ispos i t i on

o f  the  rad ioac t , i ve  was t ,es  a t .any  g iven  s i te  w i l l  usua l l y  be  requ i red

pr io r  to  in i t i a t ion  o f  the  Pre l im inary  Eng ineer ing  Eva lua t ion  RePor t

o r  de ta i led  des ign .  I f  da ta  and  in fo rmat ion  in  ex is t ing  repor ts  i s

no t  conrp le te r  o l  poss ib ly  ou t  o f  da te ,  add i t i ona l  eharac te r i za t ion

survey  work  nay  be  requ i red .  Exanp les  o f  add i t i ona l

charac te r i za t ion ,  to  be  p lanned  by  Bech te l  and  approved  by  DOE on  a

s i te  spec i f i c  bas is  and  accord ing  to  a  p rede te rmined  need ,  inc lude

the  fo l low ing :

Loca t ion  and  dep th  o f  bu r ied  was tes .

Rad io log ica l r  PhYs ica l r  tDd  chen ica l  charac te r i s t i cs  o f
nas tes  in  po iA i r ' under  su r face  wate r ,  and /o r  in  g roundwate r '

Ex ten t  o f  rad io log ica l  m ig ra t ion ,  g roundwate r  f l ow Pa t te rns '
and  seasona l  va r ia t ions .

Was tes , / con tamina t ion  in  bu i td ing  s t ruc tu res  tha t  may  be
scbedu led  fo r  d ismant lenen t  o r  demol i t i on '

3 .3 .5  Suppo r t  Fac i l i t i e s

The iden t i f i ca t ion  o f  the  needed  tenpora ty  and /o r  Pernanen t  suppor t

fac i l i t i es  w i l l  be  nade  and  may  ine lude  the  fo l low ing :

Seeur  i  t y

Conta tn ina t  ion  cont  ro l

S t rue tu res

Egu i ptncn t

t l r t c r  t l ea tmcn t  !nd  eon t ro l

0

I

10
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o Ut i l i t i c r

o  Aeecgs rgutcs

a l {on i  tor  ing eYsten

o Docunrent control

o  Admin is t ra t ion

3,3 .6  Laste  TransPor ta t ion

The fo l low ing  face ts  fo r  t ransPor t ing

inves t iga ted  as  app l i cab le :

l l  50 l-00-DC-O1
Rav. I

the  waste  mater ia ls  w i l l  be

be t ransPor ted

irnpact on eonnuni tY.

o  t {as te  fo rm and  quan t i t y  to

o  Hode o f  t ransPor ta t ion

o  Packag ing  and  con t ro l

o  T ransPor ta t ion  rou tes

o  Loca l  t ra f f i c  Pa t te rns  and

tG



backg round  rad ia t i on

be ta  pa r t i c l e

BT: J
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APPENDIX A

DEF IN I  T IONS

Def in i t i ons

Atomic  EnergY Commiss ion

A Pos i t i ve ly  charged  Par t i c le  emi t ted  f ron

cer ta in  rad ioac t i ve  mate r ia l .  f t  cons is ts

o f  two pro tons  and th to  neut ronsr  hence is

idenL ica l  w i th  the  nuc leus  o f  the  he l ium

aLom.  I t  i s  the  leas t  penet ra t ing  o f  comr ' lon

rad ia t ion ,  hence  i s  no t  dangerous  un less

a lpha-en i t t i ng  subs tances  have  enEered  the

body .

Natu ra l l y  occur r ing  Iow- leve I  rad iaE ion  to

wh ich  a l l  l i f e  i s  exposed .  Background

rad ia t ion  leve ls  va ry  f rom P lace  to  p lace  on

t .he  ear th .

A  par t i c le  emiE ted  f rom sone  a tons

undergo ing  rad ioac t i ve  decay '  A  nega t i ve ly

charged  beLa  Par t i c le  i s  iden t i ca l  to  an

e lec t ron .  A  pos i t i ve ly  charged  be ta

par t i c le  i s  ca l led  a  Pos i t i on .  Be ta

rad ia t ion  ean  cause  sk in  danage ,  and  be ta

enr i t te rs  a re  harmfu l  i f  t hey  en te r  the  body '

Bech te l  Na t iona l ,  fnc .

A- l
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buf fe r  zone

CFR

ei

con tam ina t  i on

daughte r  p roduc t

decon ta rn i na t  i on

d ispan t lenen t
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A por t ion  o f  Ehe  land  d isposa l  s i fe  tha t  i s

con t ro l led  by  the  l i ceneee  and  EhaE l ies

be tween the  d isposa l  un i t  and  the  boundary

o f  the  s i te .

Code  o f  Federa l  Regu la t ions

Cur ie  (Ehe  un i t  o f  rad ioac t i v i t y  o f  any

nuc l ide ,  wh ich  decays  a t  a  ra te  o f  3  ' 7  x

r  o lo  d is in tegra t  i ons /second  )

The  rad ioac t i ve  subs tance  wh ich  i s  no t  a

por t ion  o f  the  n raLer ia l  i n to  and  onEo wh ich

i t  i s  now d isPersed .

The  nuc l ide  rena in ing  a f te r  a  rad ioac t i ve

a tom (paren t  )  has  undergone  rad ioac t i ve

decay .  A  daughter  a to t i l  a lso  may be

rad ioac t i ve ,  p roduc ing  fu r ther  daugh te r

p roduc ts .

The  renova l  o f  rad ioac t i ve  mate r ia l  by

chemica l  o r  nechan ica l  neans  f rom an

undes i rab le  loca t ion  and  p lacenen t  o f  the

renoved  rad ioacE ive  mate r ia l  i n  an

accePtab le  fo rn  and  loca t ion '

The  o rgan ized  nanner  by  wh ich  a  sys ten  o r

s t ruc tu re  i s  segnen ted  in to  comPonent  p ieces

wh ich  can  be  managed.

l -2
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Iso la t ion  o f  was te  f rom the  b iosPhere  rd i th

no  in ten t ,  o f  re t r ieva l  i n  a  nanner  eh ich

does  no t  permi t  easy  accegs  to  the  $aa te '

a f te r  i t s  enp lacenen t r  and  does  no t  regu i re

perpe tua l  na in tenance  and  mon i to r ing '

A  por t ion  o f  a  land  d isposa l  fac i l i t y  wh ieh

is  used  fo r  d isposa l  o f  was te '  I t  cons is te

o f  d isposa l  un i t ' s  and a  bu f fe r  zone '

For  near -su r face  d isPosa l ,  a  ' d i sposa l  un i t '

neans  a  d isc re te  por t ion  o f  the  d isposa l

s i te  in to  wh ich  was te  i s  p laced  fo r  d isposa l '

Depar tnent  o f  Energy

D is in tegra t ions  Per  m inu te

Ex te rna l  gamna rad ia t ion  (ganna  rad ia t ion

en i t t ,ed  f  rom a  source(s l  ex te rna l  to  the

bodyr  ds  oPPosed to  in te rna l  gamnra  rad ia t ion

en i tbed  f rom inges ted  o r  inha led  sources)

Man-made s t ruc tu res  o r  dev ices  tha t  a re

in tended  to  p reven t  an  in t ruder  f ron t

inadver ten t  exPosure  to  rad ia t ion  f ron

cer ta in  was te  o r  to  p reven t  escape  o f

rad ionuc l ides  to  the  env i ronmenE '

Env i ronment ,a l  P ro tec t ion  Agency

d i  sposa I

d i sposa l  s i t e

d isposa l  un iL

DOE

dpn

e9 r

eng ineered  bar r ie r

EPA

G;po8u r  c Magnt tude o f
meaeurcd in
produccd Pr r

rad ia t ion .  I !  l r  dc f lncd rnd

terms o f  e lcc t r ie r l  ehr rgc

un i t  ma8!  o f  r l r .

A-3
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ganna  backg round

ganna ray

ground  wate r

ha l f - I i f e

hea l th  e f fec t
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Forner ly  u t  i  I  i zed  (  MED/AEC )  S i tea  Benred ia l

Ac t ion  Program

Natura l  gamma ray  ac t i v i t y  everywhere

presen t ,  o r ig ina t ' i ng  f rom t ro  6ources !  { f  )

cosmie  rad ia t ion  bombard ing  t ,he  ear th rs

a t ,nosPhere  con t  inua l l y r  and  (21  te r res t r ia l

rad iab ion .  l fho le  body  absorbed dose

equ iva len t  in  the  U .S .  due  to  na tu ra l  gamna

background  ranges  f rom abou t  60  to  125

mrem/y r .

H igh  energy  e lec t ro rnagne t i c  rad ia t ion

emi t ted  f ron  the  nuc leus  o f  a  rad ioac t i ve

a ton ,  w i th  spec i f i c  energ ies  fo r  the  a tons

o f  d i f fe ren t  e le rnen ts  and  hav ing  h igh

pene t ra t ing  Pobre r .

Subsur face  $ ra te r  in  the  zone  o f  fu l l

sa tu ra t  i on  .

The  per iod  o f

the  o r ig ina l
decay  in to  a

t ime requ i red  fo r  one-ha l f  o f

anoun t  o f  a  rad io iso toPe to

daugh t .e r  Produc t .

An  adverse  phys io log ica l  response  to

env i ronmenta l  po l lu tan ts .  t l h i l e

phys io log ica l  resPonses  inc lude

gene t i c  de fec ts ,  and  dea th ,  fo r

one  hea l th  e f fec l  i s  de f ined  as

resu l t i ng  f rom cancer  caused  bY

rad ia t  i on  .

s  i ckness  r

FUSRAP/SFI'IP

onc  dcrbh

cxPotur !  to
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hydrogeo leg ic  un i t

i nadve  r  t en t i n t ruder

i n t e r im  s to rage

i n t ruder  bar r ie r

l and  d i sPosa l

f ac i l i tY

I  4  501 -00-Dc-0r

Any so i l  o r  rock  un i t  o r  zone  wh ich '  bY

v i r tue  o f  i t s  po ros i t y  o r  Permeab i l i t y  o r

lack  t ,he reo f  ,  has  a  d is t inc t  i n f  l uence  on

the  s to rage  o r  novenen t  o f  g round  wate r  '

A  person who might  occuPy the  d isPosa l  s i te

unknowing ly  a f te r  c losure  and engage in

norma l  ac t i v i t i es r  such  as  agr i cu l tu re r

dwe l t ing  cons t ruc t ion r  and  o ther  pursu i t s  in

wh ich  the  person might  be  exposed to

rad ia t ion  f ron  the  was te '

A  shor t - te rm d i .sposa l  hav ing  cont ro l  and

s tab i l i za t ion fea tu resdes igned toensure r

to  the  ex ten t  reasonab ly  ach ievabLer  r l l

e f fecL ive  l i f e  o f  50  years  andr  in  any  case '

a t  l eas t  25  years  a t  wh ich  B ine  u l t ima te

d isposa l  w i l l  be  made '

A  su f f i c ien t  dep th  o f  cover  ove t r  Ehe  was te

tha t  exposure  to  rad ia t ion  by  an  inadver tenE

in t ruder  w i l t  meet  the  s tandards  fo r

p ro tec t ion  aga insb  rad ia t ion  spec i f i ed  in

DOE Manua1 5820 .1  and  in  t0  CFR 6 l '  o r

eng ineered  s t ruc tu res  tha t  p rov ide

equ iva len t  p ro tec t ion  to  the  inadver ten t

in t ruder .

The  land ,  bu i ld ings l  and  equ ipnen t  wh ich  a re

in tended  to  be  used  fo r  the  d isposa l  o f

rad ioac t i ve  was tes  benea th  the  su r face  o f

the  land .



long-tcrn n.nagancnt

LSt

unhor/cn

uR/hr

nF/hr

nrrd/hr

!!ED

nho

l t50 l -00-DC-01

A forn of ul t inatc dirpocrl  rnd rtorrgr
inuolvin! oarE-gurfrcc burlr l  of FUSRAP rnd

SFIIP rrdlorctivc rrttlt. Includrr
aronitor ing rnd eorrret iea let iol l l  l r

orGerfrtlr to enrurl thrt eontrnlntntl lrr

not r igr. t lng fron thr r lBe ln rtct | f  ot

dmlgn erl t tr l r ,  tnd rn lnrt l tut lonrl
eontrol p.rlod not llm thrn thrt rpeettild

tn f0 eFR lte. control rnd rtrbl l lnt lon
freturu rro dr|tgnld to rnrurl to thc

trtrnt nronrbly lchtrvrblrr  rn l f t rct ivr

l l f r  of 11000 l trrrr  tndr ln rny err lr  l t

lmrt 200 Yterr.

Lor speelt ie let ivt tY - A el l t r  ot

redlorct lve rretrrtr l  m drf inrd ln

f t  eFn l?3.3891e) ,

tlleronhor p.R erntlaltrr (10-6 nrho/enl

i lcroro.ntgcn. prr hour (10-6 n/ lrr t

l t t l l t rorntgtnf  par  hour  (10-3 n/hr )

i l t t t i redt pet hour (10-3 ctd/ht l

Hrnhrtten Englnccr Dlt tr lct

A unit  of clcctr icel conductlnccr thc

rcclprocrl  of clcctr icr l  raalt t lncc.

Hariurum pcrniesiblc concentrrt lon rr dcf i t 'cd

p€r  l0  cFR 20.103.



nQ l r - sUr faeo

f r c i  I  i  t y

I 'EPA

NRE

nuc l  i de

pci, /r

F

r ad

rad ioac t i v i t y

d isposa l

I  ' l  501  -00-DC-01

A land  d isposa l  fae i l i t y  i n  wh ich
rad ioac t i ve  was te  i s  d isposed  w i th in  the
upper  15-20  mete rs  o f  the  earEhrg  eur face .

Nat iona l  Env i ronmenta l  Po l i cy  Ae t ,

Nue lear  Regu la to ry  Conn iss ion

A genera l  te rn  app l i cab l .e  t ,o  a l l  a tomic
fo rms o f  the  e lements ;  nue l ides  compr ise  a l l

the  i so top ic  fo rns  o f  a l l  the  e lements .
Nuc l ides  a re  d is t ingu ished  by  the i r  a tomic
nunber ,  a ton ic  mass ,  and  energy  s ta te .

P icocur ie  per  l i t e r  ( ro -12  c r . / t l

Roen tgen  (a  un i t  o f  exposure  to  ion izLng
ra t l i a t ion ) .  I t  i s  tha t  amount  o f  gamna o r
x - rays  requ i red  to  p roduce  an  e lec t r i ca l
charge  tha t  i s  numer ica l , l y  equa l  to  2 .58  x

10-4  cou lonrbs  /Rg .

The  bas ic  un iL  o f  absorbed  dose  o f  i on iz ing
rad ia t ion .  A  dose  o f  one  rad  neans  the

absorp t ion  o f  100  e rgs  o f  rad ia t ion  energy
per  g ran  o f  absorb ing  na te r ia l .

The  spon taneous  decay  o r  d is in tegra t ion  o f
an  uns tab le  a tomic  nuc l€usr  usua l l y
acconpan ied  by  the  en lss ion  o f  i on i r ing

rad la t lon .



rad ioae t i ve  decaY

eha i  n

I  4  501 -00-DC'01

A suceese ion  o f  nuc l ides r  € rch  o f  wh ich

t rans fo rms by  rad ioac t i ve  d i l i n tegra t ion

inLo  the  nex t ,  un t i l  a  s tab le  nuc l ide

resu l t s .  The  f i r s t  nenrber  i s  ca l led  the

paren t ,  bhe  in te r r red ia te  nenbers  a re  ca l led

daugh te rs ,  and  the  f ina l  s tab le  menber  i s

ca l led  the  end  Produc t .

A  rad ioac t i ve ,  chemica l l y  ine r t  gas  hav ing  a

ha l f - l i f e  o f  3 .8  days  ( rad iun-2221 t  fo rned

as  a  daugh te r  p roduc t  o f  rad ium ( rad ium-2261 '

r adon

radon  background

r adon  daugh te r

rened ia l  ac t ion

rdc

Low leve ls  o f  radon  gas  found  in  an  a rea  due

to  t ,he  p resence  o f  u ran ium or  rad iun .  in  so i l

and  bu i ld ing  naEer ia ls .

One o f  the  severa l  shor t - l i ved  rad ioac t i ve

daugh te r  p roduc ts  o f  radon .  (Severa l  o f  the

daugh te rs  enr i t  a lpha  par t i c les '  )

S teps  and  p rocesses  tha t  a re  under taken  to

phys iea l t y  iden t i f y r  decon tamina te '

s tab i l i ze r  o r  o therw ise  p rov ide  long- te rm

management  o f  rad ioac t i ve  na te r ia l s  to

pern i t  ce rc i f i ca t ion  fo r  un res t r i c tcd  pub l i c

use  o f  the  a rea  o r  s i te .

Radon  daughEer  concen t raE ion  ( the

concen t ra t ion  in  a i r  o f  shor t - l i ved  radon

daughte rs ,  usua l l y  expregecd  1n  pc i /1 t  r l so

measured  in  te rms  o f  work ing  l cvc l  ( r fL l  '

A-E
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Roentgen  egu iva len t  th l l l '  The  un i t  o f  dose

egu iva lence fo r  a l l  t yPes  o f  Lon lzLng

rad ia t ion  wh ich  exPresses  thc  c f fes t i veneEo

of the absorbed dose on a cot l l lnon tcale.  The

rem is  the  bas ic  un i t  used  to  rccord  the

accurnu la ted  dose  egu iva lenE to  personne l .

Those ac t ions  tha t  a re  taken uPon eonp le t ion

o f  opera t ions  tha t  P rePare  the  d isPoea l  s i te

fo r  cuscod ia l  ca re  and  tha t  agsure  tha t  the

d isposa l  s i t ,e  w i l l  rena in  s tab le  and  w i l l

no t  need  ongo ing ,  ac t i ve  ma in t 'enance .

Surp lus  Fac i l i t i es  l l anagenen t  Progran

Obse rva t i on  o f  t he  d i sposa l  s i t e  f o t

pu rposes  o f  v i sua l  de tec t i on  o f  need  f o r

ma inLenanC€1  cus tod ia l  ca re ,  ev i dence  o f

i n t r us i on ,  and  conp l . i ance  w i t h  o the r  l i cense

and  regu la to rY  regu i renen ts .

l l o rk ing  leveJ .  A  un i t  o f  radon  daugh te r

exposure r  egua l  to  any  conb ina t ion  o f

shor t - l i ved  radon  daughbers  in  I  l i t e r  o f

a i t ,  tha t  w i l l  resu l t  i n  the  u l t ima te

emiss ion  o f  1 .3  x  tO5  l tev  o f  po ten t ia l

a lpha  energy .  Th is  leve l  i s  egu iv r l cn t  to

the  energy  Produced  in  the  dccay  o f  thc

daugh te r  p roduc ts  tha t  a re  Prescn t  undcr

egu l l l b r lun  cond t t lons  in  I  l l t c r  o l  r l r

con ta in ing  100  pc i  o f  r rd ium-222 '  f t  doc :

no t  inc ludc  dcc ry  o f  l ud -210  122-y r r r

ha l f - l i f c )  tnd  subrGqu.n t  d rugh te r  Produc t f .

ren

s i te  c losure  and

s tab i l i za t ion

SFMP

surve i  I  l ance

WL
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wBs No.

I  f501-00-DC-01

work ing Levc l  Honth -  An Gxpoturc  to  I

one- t {L  eoncentref ign fo t  170 houra Pct  ngnth '

t lo rk  Breakdown St rue turc  idcn t i f l c r t lon

seguence nur rber  des ignated  by  DOE'  (Sce

Append ix  B  fo r  l i s t  o f  i den t i f i ea t ion

numbers  fo r  the  sPec i f i c  s i tee .  I

A. l  0
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APPENDIX C

u. s. oEPAtngir 0F tiErcl GlrlDtLlilES
For msmuAl t^DloAcTlvlil Ar

fo$rtrtv uurlzEo $lrEs rtEDtAL rcrloil tlocufl
r'O

tEroIE, SutpLus rActrlTlEs fi rActltEiT trocuft stlEs

(trv. I, July fgt5)

A. lxTtoDucTl0ll

Thlr docrmnt prr3rntr U.S. Orputnnt of Enrgl (008) rrdlologlcrl
p?otrctlon gulrhllnrr for clmnug of ruidurl trdlorctivr rrtrrlrlt rrul
trmglmnt of the rctultlrp rrrtrl rnd ruldut3.- lt !r rPPllcrblr to tltrr

' lCrnilflotl by thr Fcrrerty-Uttllrrd gttrr lndlrl Actlcn ?rcg-ru (FUSIAP) rnd
rerott rlttt ldrntlflrrl by thr Suralur Frclllt|rr llrnrgurnt ?rogrrr (gfflP).r
lhe toplcr covlrld rrr brilc don llrlt l, gulthllnrr rnd ruthorlrrd lfrltr for
rllourblc l:vrlr cf rrrldurl rtdlorctlvlty, md requlrlrntl for contrcl cf
the rrdlorctlvr rutls rnd rrrldurr.

Prctocolr for ldtntl?ltrtlon, churctmlzrtlon, rnd derlgnrtlon of FUSRAP
rltrr fcr rtnrdirl rctlon3 for lrylmrntrtlon cf thr rmdfel retfon; rnd for
clrtlflcrtlon of r IUSRAP rltr for rrltmr ?or unrlrtrlcttd ute rrr glvrn In r
rgrrtt! docrnnt (U.S. Drpt. Enrrgr lgtt). Frr drtrlhd Infcnrtlcn on
Agllcrtlonr of th. gulrhilnrr grtimtrd hrrr-ln.-lncludlqg grocedrtrrl -for
tilvlrrg rltr-rpeclfli guft|rllnrr for rllonbh hvrlr cf nrltlnl rtdlo'
rtlvltt frcr birlc doti lltftt, lr contrlm! In r_ rrfglnntrt1; doctf,nt'-
nfrrnd to hmrln u the 'lpplcntr (U.3. Drpt. Energ l9tg).

'lrrldurl rrdlorctlvlty' lmluder: (l) ntldurl colrrntrrtlonl cf rldlo-
o|Ellrhr In roll r.tr?lrl;m (t) comrnt?.tlcm c? rlrtcrrr rtdon l.c!I
t?cdrrctr, (t) uttrnrl gdr rrdirtlon hvrl, _rltd (l) rurfrcr ccotrlnrtlcn.
i'bmlc Cor llrlt. lrl Drucrlbd 3trrrhrt fru rhlch lhlt_r_ f9r- qrntltlrl
thrt cm be mnltond rnd 

-controlhd 
m drlvrdi lt lr rpeclf|rd In trnr of

t{r tffrctlvr do6 rqulvrlent u rhflnnf by thr lntrrnrtlonrl Cnl$lon on
llrllolcglcrl ?rotrction (tCtP lttt, l97t). lulc tbn llrltr rFl ujjd
uglfctily for drrlvlng guldrllnrr for rrrldurl conctntr.tlonr cf rldio-
mittorr 

-tn 
rcll mtrriti, ucrpt for thorln rnd rrdln. Gutthllner fcr

t f50 l -00-DC-01

:tc8fio

.A rmotr 3FltP rltt lr onr thrt lr rtclr to 008 grog?ttnrtlc n r$ rnd 13
locrtrd out3ldr r arJor oprrrtlng DOE rrntrch rnd drvrlogarnt o? Droductlcn
aFll.

i3[tr 3rn r3oll mtrrhl" rlflrr to rll rrtrrtrl brlor grr6r hvrl rftu
mrrdlrt .Gtlcn lr ccDlrtrd.

C- l
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308i;o

?rdfr rnd ?cr tjr rthrr Shrm |tllntl.
trtrrnrl gulr ?adlttlcn lryrl, tnd
rtlrp rrdlclcalcrl ;roitctlca rtfrxb?rtl
lucl. trg. Cn. ll2), ?hr rtrndrrCr
: dorr llrltr rl$rln thr umrt lniy ot
rrct lv l ty frn Duls lhft t .

rct lv l ty l r  t  l rvr l  cf  nr ldul l  r tdlo.
I of 3hr rltr lr te br unr$trlctrd.
prrlrntrd hmln m o? tn llndr:

rr trlrn fru ufrtlng rrd{rtlcn grrttc.
guldrllmt drrlvrd frc bmlc rlorr
drtr. Grnrrlc Aulrhllac vrlurt .r!

!3 rnd drtr ?or Crrlvlng rltl-rprclftc
ler:nt.

An rluthorllrd lfrlt ' lr r lrvrl of rcsldurl rrdforctlvlty thrt rutt DotDr uclcclrrl lf thr rucdirl rctlon fr to br conrld:rrd copl'rteC. UMcrnorrrl clrcunrttnct3, uprctrd to occur rt mrt rttri,-l.,i lo?irrrl l lrltr forrrsfclurl rldior.ctlvliy ri 'r ret rqurl to guidrltnr viuic.--grclptlonrl conot-tionr for rhich ruthbrlnct lirtir righf cfirti-rio.-ei,ic.il i l vri,ret ;;-
A rltr rry br rrlmrrrl for unrrttrlctrtl ur:

.s mt rxcrtd guldrllnr vtluu .t th.
rrtrlctlonr rnd contrcl3 on u3. cf thc

lf t 'hc rtrldurl rrdforctlvlty ucrcdr
trolr rnd nrtrletlonr rrr rgeclflrd In

008 pol lcy rrquin3 th.t  r l l  crposurcl to rrdlr t lonbc l l r l t rd to l :v: l r
th.t err 13 lo! !t rrmonrbly rchlrvrble (AIARA). lqlantrtfon cf AIIRAgollcy ls lpcclfltd m grocriurrs to bc rp-pttrc'rftri rtrurorlrod ttlttr-trrvc
b|tn ilt. For rltrt to-b. nhllcd for riirtrtrlctrrt urr, th.-intrit-ir to-rrducr ruldurl rrdlorctlvlty to lrvtlr Utrt ar. m fr-belr rugprlzedlllltr rs rruonrbh consldeitng tlctrnlcrl, rconrti, u Jocth ?r31ort-. lt
lltrr rtrrrt thl ruldurl rrdlor-ctl_vf ty Jr 

-mt 
rrOucic-to iririr ttni-irrrti-

ur!, A$nA -gollqt lr lpltrntrt Dy crtrDllrhtng
unt to hvrlr th.t rr. rt lc u lr nuonrbly 

-
'or lplctrntlng fllm pollcy rn drtcrfhd In $r'13, rnd rctf onr rrt br docrrntad Ind

plctlon of rrrdlrl rctlon tt r rltl.

f. tAstc 00sE urtrs

Thc brr ic l i t i t  for  thr  tnnur l  r rd i r t lon dolr  r lcr ivrd by rn lndlv l t lur l
.cnblr of tht grnrrrl gubllc lc 500 rrrl/yr for r grriod of drposura not to

I

lrclrd 5 yrrrr rnd ln rycr.gG of 100 rrrVrrctso-l yerr3 tnd ln rycr.gC of 100 rrrVyr oy.r I l lfrtfn. lho corlttro
tt t tct lvt  t lorc rquivr lrnt,  rr  drf inrd ln ICRP Publ icrt ien ?6 ( lCtP l f??) rnot r r ts l lv l  00rt  .qulvr l tnt ,  r r  cr f inrd In IGRP Publ icr t ien ?6 ( lctP l f??) rndcltgylrt.d Dy doitrctry r6ortr dmcrtbrd in tctp puuitcrtfon io-(tci i  t idj l
shal l  br  urcd for  d t t tn ln lng th .  dost .
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Cr of roll bclor thr rurfrcr
lryerr cf roll Fr. thrn

C

rY

t .

c. l

rnr cf rrdlcnuclldm In rol
conctntrttlonr tvr?tgod cl
lrm lr ?ound to uitrd I

r fcr locrl Gonctntrttlonr
rr Crprnd cn thr artant ot
thr rugglrtnt.

r.-ealltr"totlTirtarr:l::tlmc ?or r.tlrtutl conc.ntrrilcnr cf rh-2!2, th-230,
- 5 pCl/g, rvtrrgrd ovrr thr flrrt lS
- 15 pCl/g, rvlrrgrd ovrr l3-ct-thlcl

lf cl Drlot thr rurfecr

c.2

C.3 Ertr_url Grrrrr lldletlon

--- -Ih! rv.?rg. . lrvrl of grrnr rrClrtlon fnrldt rItrustgTi cn r rltr to br rllr 'rc tor unirii i ictraDrctgrcund ltvrl !y rort-ini aO-iilr,. 
' r 'ri ! '! ' '-r

- - - , -
.A :crHng frvrl (ft) lr rny cmblmtlcntn ora l tg f?  of  r l r  tnr t  r l l l  nru l t  ln.l ;ctr,nu rt rlghr lnrb.

Dulldlng or tr$ltrblr
urr rhrl I not rrceC the

9f rhgrl.llvrt rrCon drcry D?.{uctrtht ult lmtr rtrrtcn t?-i. i  i- ida'nv

G-3 llv. I
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3C8fio
uF?rcl Cont..f

hdionucl  tCtr?t

Alloyrbh fotrl hrfdurl iurfrcr
Contrnf nrtf on (corTioo ;.ri;i'

i!:iis::!liii,l';13!i,l.it3!i"
Avlrtgltt, lr l tr lrrrl., l l  luovrblt?.,?i

l '125' t ' lza- 
-- .r  a a6' |  

IOO tOO ZOTh-xrturr l ,  Th-232t St90, l r_223,lr-z?f, u-,ta, i:i is,'l:i irl-rli i i l,ooo t,000 ?oo
. U-lltturrl, U-135. U-?lg, tnd'rrroclr t rd 

drcry-groducir---  g,OOOq $,OO0o l ,000o
*!:-q.-. ot rtrrr (rrdtonuct trtrrrrrn occry aodcr ettrrr thrn rlphr
:l::Iol-or^tPont.n *r 

-iiltii[i
ucrgt Sr-90 rrut oth*r notri-i5o"r 5,000!-l 15,000!-1 1.000E-y

| !lpq- rn!_l!t .glr-lltilng rrdto-irhed for rfDhr- ric lrte_ida:-taii,rg
trnily.
ion rhould not br rvmged cyrr an rlrltrt rurfrct arra, ttre-ritrrge rhculrf

t' Thr rvrrrgr rrxl l|rlan tbtr rrtrr urocfrtad ylth rurfrcl contrlnrtfonrerulilm ?T- t !:gr. .ttt*r ir,ouic-ml ucmd 0.? rrrruh mdl.o rrrdlh, rcDecif;.Iy, ii 'r c..
1r 

IiS:Srrur 
contrfnrtfon rrvrr rpgrr* to rn rrlr of not rorr thrn

C-{ RE\" I
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&" &Sove*See hgneuond Rn-?33 €@sceftqe&&$sms $et $&t ot"resphenc &bsva
fea{ l$ ty  o-ur foaes or  opem$m6e nhotr^3 f ts& eBcesd:  (&}  &w p€{ l$-

eg @ny 6t*u 
-pogne, 

(a) ent* ennuCI] &veF€S@ €on€ont'r&&{om Of

&0 p€{/&,* eve!""gFte f,*etl$€y g$&9, eftd (3} &ft &$tfttd&tr &v&r'&98

coneen&nsg$en of  3  pe$/U dg er  ehowe emy Soeat$sm &wgs$dc &he
f lmc$3$&y e$&e (W& {5eder  SAS0. f f i ,  &t t 'oeWmt KB-}} '

€ .  e  one en&ret$@fts  of  nad$onwcX {6ee $m the grounsweEan @r qu&r iE{ t {es

of  res$6u01 ned$sos&$ve wt"qr{aTs shoX} s$sg @sGEed ex$st ' {ng
fedena lu  s te teu  o r  t oee l  $gemderds "

6"  Aeeess &o e s$tse shel l  he ssrs&notr3ed aM s ' [ssrse ef  ems' i t "e
@e&ep$e}  €0r ,&g&ionel@d br  -es ' iduel  eed$oae&$w$ty ghe^t t r  he
prevem&ed &hneugFr oppno-pni ege e&j n{ s&no&$we e orr&ns} s end

funys$aat  bann$eis- -cbt$*c end poss{ve som&ro3s ss deeer$be_d hy
ehe u"$.  gnv{nsmen&etr  Frw&eets$om Ageney ( }9S3--p '  595}"  These
eontroX fee&ures gheuld he des{6med t 'Q emsune,  &e the extent
nease rcah l@,  &n  e f fee t iwe  t r$ fe  o f  a&  Seas& 85  yeans"  The  fede ra l

Wover twent  shel l  have t$ tXe to  tshe peoper ty '

E" e Ir!*eltl_q W_als"eqeqn&

& . A s$tse woy be released underirsten{w wenegwnt. whem &he nes$dual
n 'ed$oect$-w$ty exeeeds gu$den$ne vetrues $f  &.he res{duatr  eed{o'
e*eg*tgV {s 

-$m 
$mesaes; '$hle noqe&$ems aM wu?d he qsmreasonebTy

eostny 
" to Eewwe, pnov{ded &hot e&{n$s&nat$ve esntro!$ eFE

esteb-l{shcd &s ensune &het n@ mee$en wf &M puht$e sheltr
ne,eeive e eed$eB{os1 dose exeeed' f ing &he hes$e dose 3$m$t ' .

The a&$m{stnat$ve eon&neis,  &s epproved by W8, shol l  {nctrude
but mst hc t r {w{ted &o pertod{e mntton$mg, oppropnto&e shieldingr
emy*gial-Uenr$ens &o preveng &€ees$ u emd-opprqr{e&e r-edtolo'g{eatr
"se?ety 

wgsutres dur$ry we{ntenom€@, s\em@wstlon,-6@1{t$onu or
o&hen- eat$w$&$es Q&ae"m$ghg d{39uffi ehe rer{&mtr rsdloeqtiv{ty
@r €&us& $g gs m$gnets"

The wner of  &he e$te sr  appnopr$ate fe 'derelu 8&rte" GF. loea1
euthon{&{es shatr3 be nespom-stble fon *mfere$nq t"he a&inigSrative
eomBeetr s "

f f ,\*-"

h

P

B'3 Lenm-Jsm-W.ns$w
-ur,rcg}w*Jhg:M"*ffi "fl ssg#

&.  eon tno l  smd  s fuah$T$ac&{om fea tunes  sha l ' l  be  des {gned  t . o  Gnsure .
&0  tFe  ex&en t  nemsonahxy  ash ievahxe ,  en  e f fee t i ve  t r$ f s  e f

1 "mOQ years  &nd ,  $m amy  G&$80  a t '  l eas t  300  yea r * '

R ) .  f l on tne l  ens j  s t "eh i l ' i as t i on  femtc ines  sha l l  be  dRc igned  &s  € f t$u re

that Rn-fr?? m,mrnnot. ipn ts) &fle atmospt'rere f rem the waste shra1l

mOt :  (1 )  exe  eed  &n  annuax  &ve r&ge  ne lease  ra te  o f '  R0  pe  ' i , /m* /s ,

end (A)  i *a*ease s"hp Rnnuatr  mverage Rm-3?R emsleerx&r*&inn nt  or

mhmwe any trme mt.ion muts' ieie t"he herundmny wf the e eirtt"am'inated

anea  hy  monm sha r r  0  $  pe  i / 1 .  $  { e1d  v * r i f  i e  * t i e rn  m f  sma t ra t  t 0n
i l& t , es  { s  t l o t  rS rq t l ' i ned "

(-1., b IlL\' . . l
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s .  Fr$oe &o pBe€wsng o f  eny  p@gsmg$et3y  b$odegeodebno eem&ae$-
noted wss&ws $m e 30ng-&er8 &sm6gsen& fae{1{ty,  gueh wac&es
shel! h* peopenly aomd{&$ened &o emssrre thst, (&} &he $enonet{oer@md e6€&po of  hfogemte gosaE w{} l  net  €&u6e &he roqq,r$-nwmm& $m
parogreph b  e f  &h{s  seeg$on {€ .$ }  es  be  eneeeded,  &nd (&}  b$s-
Segrodot ' {om w$&$n$n &he fes$tr$&y w{nT ms& eos{e!& $m pneeegune
$qFwGqu{r '&tr  fe ' i tq*ne tm v$e!€g$qn wf Bhe roqu{!"as*mtg'  $n para-
6raph e  o f  s ,h is  seq&$om (€ .  S) .

d' 6roun&s&en shel l b€ peotee t.ed {m oee ondane e w{ &h e& cFR
&{}c .  t rs (e } (R}  qns  &93"  3s(e} (B} ,  8s  eppn $eahne M FLtsMF emd
n$mo&E SFKp s$&es"

q. &q:cess ge e s '$&e should b@ s$ngrstr  Xed amd m$suse eS sns{€e
wn&erieX esntam{nsted by res{Suel  eod$oeet,$w$&y shou}S heprevem$ed thnough appropn$ete  edm{n$s t rae{vc  gor l&ro ls  end
p h y s $ e a 1  b e n n $ e ! " $ - - e e t { v e  a n d  p o s s $ v @  6 o r " l t r e l g  a s  d e s e n . f l h e d  b v
tshe Lq.  s .  Emw{rowenEct  Fs"o&ee r$oer  A$eney (e$EB--p.  s$s) .  Tneie
controT s shoei ld  be des ' igmed E,o be ef  fee t ,$vc &o $,he ex&ent
neasonabne fon eg least  RSO ycars.  Yhe fedcret r  6ervenrwenB
shal  I  heve &"1Ble &o the pr .oper tgr .

Q_![u= _8 e$_l ef, u_,c I r:qss
f "  Long- term i tsenasef f i@mt sS other  ned$enuaetr$des ohs3t  he {n oeeordanee

w, { th  Chep te rs  8 ,  S ,  emd S  q f  f f i €  Snden  WAS.? ,  &s  epp l$eahT* "

F" E$qLespqs"

^ Hxeept; '{ons &e the nwqu$rememt &hat eugF}or$eed }$m'i&s be set eque3 to the
gu$sel {mes mey he wade om $$ts hcs$s of  sm mmalysts  wf  s{ te-speef f$c 'espeCts og
g qgllgnat'erd e$te t-hst wqns mt tnkem €mco eeebunt, {n aler{v{iag the gu{benines.
Kxq@pg{ons eequ'$s"e epps\swwis os $t"&kd gm $e€g$cm @. See{f$s e{eu6t$oms Bhet
w&rr.&nt except$e,n$ &F€:

&" t#rcne newd$str  ee&$ons wuTd p@se e e lear  and present  r lsk  s f
$m$wry to wenhmns sF sM{$ns of, &$to genenal publ$e o motswt&h-'s8end$mg res$@floebte e&oswnss g& evo{d gn eeduec r{sk.

b. f f iere nemed{el eqg$off is-*even CIf&en a}x neasonabre n{t{gnt{ve
@&srrP8$ have heem Bskem-*wu3d pnoduee env{nomental lurs &het
1q u lear t ry  sx€es$$we €erupared to  &he heotr th  benef i ts  to  pcrsof rs
? {w' img @m sr"  near  af  fe€ted $ ig@su msv @r in  t ,he fu ture"  A
e leen  €xeess  @f  @nv i ronmen t .a l  ha rm $g  hann  tha t  i s  nong- t c rn ,
man i fes tu  &nd  g ross t r y  d {spnopan t ione t .e  &s  hea l th  bene f i t s  gh6 t
eey $ 'e&s@meb' !y  he ant ie$psted.

€ "  whene  the  eps t  o f  nemed ' i a l  &c t$oms  fon  esn tamina ted  ro { !  t s
q rn reEsonab ' l y  h {gh  re la t i ve  &o  Song- te rs  hene f i t s  end  where  the
res idua ' l  nad {oae t i ve  ma te r ia l s  ds  n@t .  pose  a  e lean  pnesen t  on
fu tu re  n {sk  e f te r  t ak ing  neeess i l r y  eon t re l  measures .  Thc
x {ke l {hood  t "he t  hu i xd ings  w{1 t r  he  enee tee t  o r  t ha t  peep le  w$1 t r
$pend  nong  pen ' i oc t s  o f  t ime  c t  sMeh  e  s i t e  shou td  be  eons ide red
$n  eva l i r a t i ng  t h i s  n i sk . .  Re .med ja l  ae t i ons  w i t r l  gene reX l l i  no t

P i l \ ' l
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$Qt?rO
L orcmrrrl *ln rafy rfm? $trntllfl rf rrtftut raalr.
tttlvr rttt?lrlf tFr Inrclvil or rirrr tmftrrt r|dl.|ttfil
mtrnlllr lccu? In rn lmecmrlblr lccrtfrn rt Jtlgi tl lr
rD*lffc ?rctrrr llrft thrlr ht."d rrxl fm $lci ttlrt tm
ccrtly r lllflcult tc r.rov.. trrplu rrr nrlAnt lralf
mtlvr rrtrrlllr mder irr{.lur?mr guDllc restr rnf ffihrfl$.
lrewtd plllc rrulr lfnm, or In ?lncr-port ?rrttlhtllnl. ln
crdrr to Inuclr'thlr_ ucrgtlcn, I tllr.rgrcl?lc rnrlyrlr rot
be grevldrd to rlt.Dllrh thrt ft roulrl nct Grrl. rn fndful*rrt
te rlctlyr r r$lrtlcn 6on In lrclrr o? thr lulc dcm lll|tr
ttrt.d In trctlon f , rnd r rtrtu.nt rgrclfylng thr rultllrl
rrdlorctlvlty urt br Incluclrd ln thr rggrcarftt. rt t arill
lccrl rrcordr.

d. uhrrr thr cort-cf clttnr,p of r contulnrtul Dulltllng lr ctmrly
unrtlrombty hlgh rrlrtlvr to thr btnrfltr. fxtori thrt rhrti
b. lnclutrC In thlr tudgnent m thr rntlclgrtrrf Drr{od of
cccuPrncy, thr Incrm.ntal rrtlirtlon lrvel thrt reuld Dr r?flctrd
by rmrdlrl r-ctlon, _thr rrrldurl unful llfrtlr of t'hr tulftlft4,
thr pottntlrl ?or futurr conrtructlon rt thr rltr, rill thr
rpplierblllty of rrncdlrl rctlonr thrt roultl Dr ldrr Gortly
thrn movrl of thr rrrldurl rrclorctlvr rrtrrlrlr. I ttrtl-
r.nt rp.clfytrq thr rrsldurl rrdforctlvlty ]|rt br fmlurhd In
thr rpgroprlrh rtrtt rnd locel rtcords.

e. Uhtrr th.Fr lr no fmrlblr rucdlrl actfon.

G. sor,RcEs-

lhlt cr Gulrhllnr Sour=r

lrllc Oon Urltr
0orfntry lothl rnd Dcrr

Llr l t r

Alrtorne lrdon Orcry
?roductt

Graclc Gsl(hlfrrr fcr hrfdurl lrdfomtfultv
luldurl Comrntrttlont f0 CFf ltz

cf lrdlrr rn6 llnrlrr
In tcll trtclrl

f0 cFi 192

Ertrnrl Grnr lrdirtlon 40 CFR 192
Surftct Contminrtlon

Inttrnrtlonrl Gnlrrlm on lrdlologlcrl
?rotrctlon (1t77, 1973)

Adrpttd fron U. S. lluclmr hgulrtory
Comlrl lon (f t tA)

Gontrcl of l|dloretlvr yuttr tnd lrrlduu
lntrrlr 3tcn6
Long.fun irnr6mnt

00t 0rr|rr t{t0. U
DOE Orthr 3ff0. Ui f0 CFt lfa

C-8
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fr. $FtR0fcEs

lnt r rnrt{onr l  Cnlrr lon en i td lo loOlcr l  hotrct f$.  l t t t .  lOcnr4t t lonr
cf  thr  lntrrnrt lonr l  Cor l r r l in cn t r r l lotoglcr l  ?rot lct lon (ACoPtrd
Jrnurry l?.  r97?).  lcRP Pr 'o l lcr t ton 26. hrgrrn l r r t t ,  -0r?or{ ._-_t l t
roOlf{ ld by'str tcrnt  f ror  $r1 19?! Stg3ttplr  h l t l4 of  3hr lClP. '
Annr l r  o f  th r  ICRP"  Vo l .  e ,  i c .  I ,  lg? t .J

lntrrnrtlonr' l Con-{rrlon on lrtt loloelcrl Protrctlon. 1978. l. lr ltr for lntrtrr
of Rcd'lonucllrtts by Yorlrrr. A trport of Cnltt lt ? cf thr lntrrnrtlonrl
Coruirr lon on trd{olog{cr l  ?rotrct lon.  At loOtrd by thr  9nl t l lon ln
July I97t .  ICRP Publ lcr t ion t0.  hr t  I  ( rnt l  Supplunt) ,  Ptr t  2 (rna
SupplGtrnt), Prrt 3 (rnd Supglcrtntl I rnd l), r i l  lndrr. Prrgrmn
Prt t r ,  Orfort l .

U.S. Envirorncntr l  Prot tct ton Sgu€1,.  19t3.  Strndrrdr for  lnedl l l  Act lonc
r t  ln rc t {vc  Uren i r .n  Prscer i t r rg  : {  *c ;  F tn r l  tu l r  ( t0  CFR Pr r t  f92) .  Fcc t .
RcAis t .  48(3) :590-604 (J rnur ry  $ ,  1983) .

U. S. Drparuncnt o? Encrgy.  1984. torrar ly Ut i l l rcd Sl ta l  Rucdlr l  Act ion
.  Progrul .  Suunrry-_ Protocol :  !drnt l f lcr t lon '  Chrrrctcr l l r t lon '

Ors ign l t lon  -  R t r id t r l  Ac t ton  -  Ccr t t f l c r t lon .  Of f l c r  o f  tw l . r r -Encr ry .  -
$f f i i r  of  Tcrr inr l  Yaste D{rpot l l  rnd lcrcd{r l  Act ton, Olv l r lon o? Rmcdlr l
Ac t ion  ProJrc t r .  Apr t l  1984.

U.S. Dtprrt^ntnt of Enrrgr. 1985. Srrpglennt to U._S. Ocprltrcqt- of Emrgr -
Guldcl lncs for  RcsiEur l  RrdJorct lv l ty t t  Forur ly t l t l l lzx l  Sl t rs lcrcdi l l
Act lon Progru rnd Rerctr  Surylus Frcl l l t l r r  l l rnrgcrnt  Progr l r  Sl t rs. . .  A
ilanurl for- trplmcntlng lestdurl irdf orEtlvlty Qu'!drl lnrc. Pnrprnd by
Argonnc ltrtlohrl Lrborltory, Lor Aluor lrtlonrl trDorrtotT' 0r! t{Ogt
[r[ ionrl Lrborrtory. rd Picf f lc ibrtlrnrt trborrtory for thl U.S. Ocprrt '
rnt of Enrrgr. (In pnprrrtlon. )

U.S. l luclrrr hgulrtor) Calrlon. fS2. Guldrlltrr fcr 0rcontrlnrtlon o?
Frci l l t l ts  rnd tdulpcnt Pr lor  to lo l r rsr  for  Uarrr t r lc t rd t l l r  or  Tcrr l -
nrtion of Llccnrtr for lyjrorluct, Sour.c!, or Sgcctrl lrx-l||r lrtrrlr l.
0lvlt ion of trnl Cyclr r-nb frtrrlr l Srftty, Urrhlr[ itoh, 0C. July 1982.

t
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A P P E N D I X  D

SITE I } IFORI {AT ION FOR SPECIF IC  S ITES

(See  Des ign  C r i t e r i a ,  Sec t i on  3 .3 .3 )

1.0

2 .0

GENERAL

Th is  append ix  i s  a  genera l  ou t l i ne  o f  the  in fo rmat ion  tha t  w i l l

be  ob ta ined  fo r  a  FUSRAP, /SFHP s i te  th rough  h is to r i ca l  reeearch

and /o r  f i e ld  inves t iga t ion  ac t i v i t i es  dur ing  s i te

charac te r i za t ion .  Th is  in fo rmat ion  w i l l  be  used  as  a  s ta r t ing

po in t  fo r  p repara t ion  o f  Des ign  Bases  fo r  the  s i tes .  The  da ta

un ique  to  a  par t i cu la r  s i te  a re  enc losed  be tween s ing le

as te r i sks  ( r . . r ) .

SURVEYS AND DATUTII

f n fO rma t i on  on  s i t e  dEsc r i p t i on ,  su rveys ,  p l an t  coo rd ina tes '

p l an t  da tumr  P lan t  g rade ,  ho r i zon ta l  and  ve r t i ca l  su r vey

con t ro l  po in t s ,  p l an t  g r i d  no r t h ,  s i t e  bounda ry ,  access  roads ,

ra i l r oads '  e t c . ,  w i l l  be  ob ta i ned .

3 . 0  I J A I E R  L E V E L S

For  s i tes . loca ted  on  r i ve rs ,  l akes ,  o r  a t  the  oeean ,  the

probab le  r rax inum and  n in imun h ta te r  leve Is  and  the i r

f l uc tua t ions  w i I I  be  ob ta ined .  The  des ign  nax imum f lood

e leva t ions r  tS  no ted  be low,  w i l l  be  inves t iga ted  and  recorded

to r  the  s i te :

D- l



l . tax inum recorded h igh  water

10O-year  p ro jec ted  f lood '

Probab le  nax inun f lood

l tax imum pro jec ted  water  leve l  fo r  p lanE sa fe ty

Des ign  h igh  wate r

Des ign  low wate r
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( In  genera l ,  the  100-year  f l ood  sha l l  be  used  fo r  des ign . )

4 . 0  P R E C I P I T A T I O N  ( T . . T )

Ra in fa  I  I
Average  annua l

Da i ly  max imum
Des ign  hour l y  max inum (100-year  s to rm)

Probab le  max inum Prec iP i ta t ion  (PMP)  Per  hour

F lash  f loods  caused by  thunders to r tn  may occur  and are  t 'o  be

cons idered in  the  des ign .  (Note  va lue  to  be  used in  f lood

des ign  as  t . . l  i n .  Per  hour . )

in .
in .
in .

in .

in .
in .
in .
lo .

lb l tq .  f t .

sNo l tFAt t  ( r . . * )

Average  annua l

Season nax inun

l lax inum fo r  t i on th  o f  t . . r

Da i ly  nax inunt

Des ign  snohr  load
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s.0 GEOUNDWATER TABrE

The h igh  wate r  tab le  to  be  used  in  des ign  w i l l  be  c ta tcd .

For  the  des ign  o f  a l l  underg round  s t ruc tu res ,  ehe  h igh  wate r
tab le  w i l l  be  assur , red  as  e leva t ion  * .  .  *  f  t .

r f  app l i cab le ,  i ce  pack  f o rma t i on  w i l r  be  desc r i bed  g i v i ng

app rop r i a te  des ign  l oads .

8.0  a l l l jE r . 'PERATURE ( r . . * )

Average  g roundwate r

6 . 0  F R O S T  P E N E T R A T I O N

Dep th  be low  g rade

7 .0  r cE

l eve l  i s  approx imate ly  a t  * . . *  f t .

t . . l  i n .

o F

o F

o F

o F

o F

and non i to r ing  dur ing  cons t ruc t ion  w i l l
as  regu i red  by  loca l  au thor i t i es .

Ma x i tnurn
Mi  n  imun
Average

Average

Average

des i  gn

des  ign
annua l
wet  bu lb

dry  bu lb

9 .0  NOISE  LEVELS

I to ise  leve l  neasurer , ren t
be  na in ta ined  fo r  s i tes
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Based  on  1O0-year  recur rence  in te rva l r  thc  des ign  w ind

ve loc i t y  sha l l  be  * " . t  nph  a t  r " r  feeb  above  g rade  in

accordance  w i th  the  Un i ' fo rm Bu i td ing  Code (UBC) .  The

preva i l i ng  w ind  i s  in  r . . r  d i rec t ion .  w ind  ve loc i t y  w i l l  be

ad jus ted  as  appropr ia te  fo r  s t ruc tu re  he igh t  and  gus t

fac to rs .  The  e f fec ts  o f  to rnadoes  w i l t  be  inves t iga ted  as

requ i red  bY s i te  cond i t i ons .

I 1  .  O  S F I S T { O L O G Y

The s i te  i s  in  uBc  zone  * . . * .  se ismic  loads  sha l l  be

cons idered  in  accordance  r r i th  Sec t ion  2312  o f  UBC c r i te r ia '

Ver i f i ca | ion  o f  whe ther  a  h igher  zon ing  than  tha t  regu i red  by

uBc  may  be  nore  appropr ia te  fo r  the  parE icu la r  s i te  l , i l l  be

made.

12 .0 G EOTECHNTCAL rNVES?rGAIJoNS

Subsur face  inves t iga t ions  w i l l  P rov ide  a  descr iPC ion  o f  the

so i l  and  geo log ica l  and  hydro log ica l  cond i t i ons  and  o ther  da ta

fo r  the  p repara t ion  o f ' so i l  and  Geo log ica l  Inves t iga t ion

Repor t ' .  The  des ign  bas is  w i l l  l i s t  f rom the  rePor t  the

hydrau l i c  g rad ien t  o f  g round  wate r ,  so i l  p ro f i l e ,  l oca t ion  o f

bedrock ,  de te rn ina t ion  o f  con f ined  and  uncon f ined  agu i fe rs t

es tab l i shnren t  o f  non i to r ing  we l l s r  t ,es t  resu l t s  o f  eo i l  and

rock  p roper t ies ,  a l l owab le  bear ing  and /o r  P i le  capae i t i es  (as

app l i cab le )  fo r  founda t ion  des ign ,  ac t i ve  and  Pass ive  La te ra l

ear th  p ressure ,  e te .  ConPac t ion  c r i te r ia  and  n rax inum s IoPes

fo t  excava t ion  w i l l  a l so  be  spec i f i ed '
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1. SUI.T.IARY OF PROPOSTD ACTIONS

As part of the research and development project authorized by Congress
pursuant  to  the FY 1984 Energy and tJater  Appropr ia t ions Act  (U.S.Congress
f983), the U.S. Department of Energy (DOE) proposes to carry out some remedial
act ions dur ing 1984 at  v ic in i ty  proper t ies near  the NL Industr ies,  Inc. ,
fac i l i ty  in  the town of  Colonie,  New York (F igures 1.1 and L.2)"  The proposed
FY 84 act ions inc lude c leanup of  n ine v ic in i ty  proper t ies and in ter im storage
of  the contanr inated mater ia ls  ins ide the bui ld ing at  the NL Industr ies s i te ,
which was recent ly  acqui red by DOE (February 1984) .  The v ic in i ty  proper t ies
wi l l  be decontaminated under  DOE's Former ly  Ut i l ized Si tes Remedia l  Act ion
Program (FUSRAP).  The major  proposed act ions inc lude:

'  Removal of about 200 m3 (250 yd3) of radioactively contaminated
soi ls  f rom two res ident ia l  proper t ies on Centra l  Avenue in  the town
o f  Co lon ie .

.  Remova' l  o f  about  50 m3 (60 yd3)  of  contaminated so i ls  f rom seven
res ident ia ' l  proper t ies on Yardboro/Palmer Avenue in  the c i ty  o f
Al  bany.

'  Construct ion of  a  vehic le  decontaminat ion area and other  suppor t
fac ' i l  i t i es  on  the  NL  Indus t r i es  s i t e .

.  P lacement  of  the 250 ms (320 yd3)  of  decontaminated so i l  mater ia ' ls
i  ns i  de the NL I  ndustr i  es bui  

' ld i  
ng i  n  bu1 k.

De ta i l s  o f  t he  va r ious  ac t i v i t i es  a re  g i ven  i n  Sec t i on  4  (P roposed  Ac t i on  and
A l  t e rna t i  ves  ) .

The proposed FY 84 act ions involv ing c leanup of  the n ine v ic in i ty  proper-
t ies (F igure 1.2)  are the f i rs t  phase of  remedia l  act ions to  be implemented at
the NL Industr ies s i te .  Congress has appropr ia ted funds for  FY 84 to  in i t ia te
c leanup  ac t i v i t i es .  As  add i t i ona l  f und ing  becomes  ava i l ab ' l e ,  t he re  w i l l  be
separate fu ture decis ions on c leanup of  addi t ional  proper t ies.  Because a
l icensed permanent  d isposal  s i te  is  not  readi ly  avai lab le in  the s tate of
l {ew York,  current  decontaminat ion p lans ca l l  for  in ter im storage of  o f fs i te
nas te  i n  t he  ons i te  bu i l d ing  i n  bu l k .  A  fu tu re  dec i s ion  w i l l  have  to  be  made
re lat ive to  permanent  d isposi t ion of  the contaminated mater ia ls .  The contami-
nated nater ia ls  wi l f  be removed f rom the v ic in i ty  proper t ies accord ing to  the
rcs idual  contaminat ion and waste-contro l  gu idel ine for  uranium-238 of  35 pCi /g.
Fol lowing removal  o f  contanr inated mater ia ls ,  the extent  o f  res idual  contamina-
t ion s i l l  be determined and DOE wi l l  make a decis ion regard ing re lease of  the
proper t ies for  unrest r ic ted use.  Separate envi ronmenta l  analyses wi l l  be
prepared to  suppor t  fu ture decis ions on c leanup of  o ther  v ic in i ty  proper t ies,
decontaminat ion of  the i lL  Industr ies s i te ,  permanent  d isposi t ion of  the con-
taminated nater ia ls ,  and re lease of  the s i tes for  unrest r ic ted use af ter
c  I  eanup.

1- t



l -3

os
Jt

t
|9
oc
,t,
o

L
o
ELo
L
e
!,
o,

a,
G
c

E O
| E + ,

C . / 7
o

c ) | , |
o

O L
at

C |tl
o t

F t l
+ t c
. E H
u
O J
J -

c,g
t
Ctt

TL

I
!'!

a
z

,2
? d

l D



?. HISTORY AND NEED FOR ACTION

2. I  GENERAL SETTING

The former NL Industries site (now owned by DOE) is located in the town
of  Colonie,  New York (F igure 1.1) .  The border  between the town of  Colonie and
the c i ty  o f  A lbany,  New York is  just  south of  the s i te .  The s i te  is  about
9 km (q mi) northwest of downtown Albany, and located in a urban area about
5  *  (g  n i )  sou theas t  o f  t he  v i l l age  o f  Co lon ie  (F igu re  1 .1 ) .  The  NL  Indus t r i es
s i te  is  approx imate ly  4 ha (10 ac ies)  in  s ize,  wi th  the masonry of f ice and
manufactur ing bui ld ing occupying about  0.8 ha (2 acres)  (F igure 1.2) .  The
fac i l i t y  i s  enc losed  by  a  cha in - l i nk  fence .

The neighborhood surrounding the fac i l i ty  is  mixed l ight  indust r ia l ,
commerc ia l ,  and res ident ia l .  The s i te  is  bordered on the nor theast  by State
Route 5,  which is  a lso ca l led Centra l  Avenue or  the Albany-Schenectady Road
(Figures 1.1 anc l  1 .2) .  Heavy t ra f f ic  occurs on th is  route.  To the nor thwest
and west, the site is bordered by open land and a power substation owned by the
Niagara l lohawk Power Corporation. the southeast and eastern boundaries of the
s i te  adjo in  var ious commerc ia l  proper t ies.  To the southwest  and south,  the
fac i l i ty  is  abut ted by the Penn Centra ' l  Rai l road t racks.  Resident ia l  proper-
t ies occur  a long Yardboro Avenue,  which runs para l le l  to  the t racks and in tar-
sects  Centra l  Avenue.  A s t ream passes through the fac i l i ty  in  a concrete
condui t  and empt ies in to Patroon Creek south ot  t t re  fac i l i ty .

Severa l  rad io log ica l  surveys have been per formed on the i lL  Industr ies
site and in the surrounding area in an attempt to define the nature and extent
of the contamination (Jeter and Eagleson 1980; Oak Ridge Natl.  Lab. 1984a-
1984i ) .  A number of  res ident ia l  proper t ies in  the area have been ident i f ied
as being potent ia l ly  rad ioact ive ly  contaminated.  The proposed act ions are to
decontaminate n ine of  these proper t ies dur ing Fy 84;  these proper t ies
(F igu re  1 .2 )  and  the  co r respond ing  rad io log i ca l  su rveys  a re :

'  Two res ident ia l  proper t ies on Centra l  Avenue (Oak Ridge l {a t l .
Lab.  1984a,  1984b) .

'  S ix  res ident ia l  proper t fes on Yardboro Avenue (Oak Ridge l {a t l .
Lab. 1984c-1984h).

'One res ident ia l  proper ty  on Palmer Avenue (0ak Ridge t {a t l .  Lab.
1984i  ) .

The st reet  addresses of  these v ic in i ty  proper t ies are l is ted in  Table 2.1.
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Figure 5.1)  are the pr inc ipa l  contaminants in  the area and that  the contamjna-
t ion is  greatest  to  the nor thwest  and southeast  o f  the s i te .  Very l i t t le
contaminat ion yas found beyond a d is tance of  400 m (1300 f t ) .

Radio log ica l  surveys were per formed at  v ic in i ty  proper t ies by the Radio-
log ica l  Survey Act iv i t ies Group,  0ak Ridge Nat ional  Laboratory (ORNL),  dur ing
0ctober 20-27, 1983 (Oak Ridge Natl.  Lab. 1984a-I984i). A surmary of the
suryey resul ts  is  presented in  the fo l lowing sect ion.

2.3 RADIOL0GICAL C0NTAI.|INATI0N AND NEEO FOR ACTION

The results of the surveys performed by Jeter and Eagleson (1.980) and Oak
Rir lge Nat ional  Laboratory (1984a-1984i )  ind icate that  por t ions of  proper t ies
in  the v ic in i ty  o f  the NL Industr ies s i te  have so i ls  that  are contaninated to
levels  exceeding the proposed New York State res idual  contaminat ion guidel ine
for  uranium-238 of  35 pCi /g.  In  addi t ion to  uranium-Z38,  the other  two uranium
iso topes  assoc ia ted  w i th  na tu ra l l y  occu r r i ng  u ran ium ( i . e . ,  u ran ium-234  and
uranium-235)  as wel ' l  as thor ium-234 and protact in ium-234 (decay products  of
uranium-238)  are a lso present  at  e levated concentrat ions.*  However ,  the
concentrat ions of  uranium-234 and uranium-235 are s ign i f icant ly  lower  than
that  o f  uranium-238.  The concentrat ions of  thor ium-234 and protact in ium-234
are assumed to be equal  to  that  o f  uranium-238 because these two radionucl ides
have  sho r t  ha l f - l i ves .  Hence ,  cu r ren t  e f fo r t s  a re  d i rec ted  toward  c lean ing  up
u ran ium-238 .  I t  i s  an t i c i pa ted  tha t  c lean ing  up  the  res idua ' l  con tamina t i on
leve l  t o  35  pC i /g  fo r  u ran ium-238  w i l l  a l so  resu l t  i n  reduc ing  the  concen t ra -
t i on  o f  u ran ium-234  and  u ran ium-235  to  accep tab le  l eve ]s .

Recen t  ORNL rad io log i ca ' l  su rveys  i nd i ca ted  tha t  t he  u ran ium con tamina t i on
in  the  a rea  i s  dep le ted  u ran ium (Oak  R idge  Na t l .  Lab .  1984a-1984 i ) .  Based  on
these surveys,  two proper t ies located on Centra l  Avenue were ident i f ied as
requ i r i ng  decon tamina t i on .  These  p rope r t i es  a re  l oca ted  a t  1144  and
1144A Cen t ra l  Avenue .  Add i t i ona ' l  a reas  o f  con tamina t i on  were  a l so  i den t i f i ed
on  seven  p rope r t i es  l oca ted  on  Yardboro  and  Pa lmer  Avenues .  These  add i t i ona l
a reas  w i l l  a l so  be  c1eaned  up  du r ing  remed ia l  ac t i ons  i n  FY  84 .

2 .3 .1  Cen t ra l  Avenue  Proper t i es

The two proper t ies at  1144 and 1144A Centra l  Avenue are located on adjo in-
i ng  l and  immed ja te l y  no r thwes t  o f  t he  NL  Indus t r i es  p1an t .  The  con tamina t i on
genera l l y  occu rs  w i th in  the  top  5  cm (2  i n . )  o f  so i l .  The  h ighes t  concen-
t rat ion of  uranium-Z38 measured at  1144 Centra l  Avenue was 740 pCi /g,  and the
average uranium-238 concentrat ion in  the top 5 cm at  th is  s i te  was about
70 pCi /g (0ak Ridge Nat l .  Lab.  1984a) .  The average uranium-238 concentrat ion
be low 5  cm was  no t  s ign i f i can t l y  above  backg round  excep t  i n  l oca l i zed  a reas .

The h ighest  uranium-238 concentrat ion measured at  1144A Centra l  Avenue
and  an  ad jacen t  sma l l  a rea  was  850  pC i lg  (Oak  R idge  Na t l .  Lab .  1984b) .  Th i s
concen t ra t i on  was  measured  a long  the  d r j p  l i ne  o f  t he  house  roo f  w i th in  the

rBecause  the  NL  Indus t r i es  p lan t  u t i l i zed  p rocessed  u ran ium,
neg l i g ib le  concen t ra t i ons  o f  t ho r ium-230  and  a l l  subsequen t
(see  the  u ra r i um-?38  rad ioac t i ve  decay  cha in  i n  Sec t i on  5 ,

the re  w i l l  be
decay proclucts

F igu re  5 .1 ) .



3. THE EXISTING ENVIRONI,TENT

3.1 l.rETEOR0LOcy

The c l imate of  the NL Industr ies s i te  is  typ ica l  o f  upstate New York.
The nean annual  temperature in  the c i ty  o f  A lbani ' is  8 .9oC (48oF).  January is
the co ldest  nonth,  wi th  a mean temperature of  -c . loc (24oF);  and Ju ly  is  i r re

of 22oC (7eoF). The average last date
average f i rs t  date for  f reez ing in  fa l l
p i ta t ion in  the s i te  area is  94 cm
ruted throughout the year, with maximum
;t. The growing season averages about

127 cn (50 in . ) ;  a  h igh of  279 cn
low  o f  35  cm (13 "8  i n . )  occu r red  i n

I '912-1913 (Arnow 1.949) .  The prevai l ing winds are f rom the uest  in  0ctober  and
Apr i l ,  f ron the west-nor thwest  dur ing i t re  winter  months,  and f rom the southwest
dur ing the sumrner  nonths (U.S.  Geol .  Surv.  1970) .

3.2 GEOLOGY AND HYDROLOGY

The NL Industr ies s i te  is  located in  the Pine Bush anea wi th in  the Mohawk-
Hudson lowland,  which is  bounded on the nor th by the Adi rondack l t lounta ins and
on th,e east  by the Rensselaer  Plateau (Halberg et  a l .  1954) .  The s i te  is
under l? ln  by Ordovic ian shale of  the Normanski l l  Format ion at  a  depth of  about
45 to  50 m (150 to  200 f t )  (Bechte l  Nat ' | .  Inc.  f984) .  tTh is  depth was repor ted
by the New York State Department of Environmenta' l  Conslrvation to be about

:k  Contours,  A l  bany Quadrarrg l  e) .  I  Th i  s
da rk -g ray  to  b lack  a rg i l l aceous  sha les
and heavy beds of chert and grft.  The
imperv ious rock and y ie lds only  about
rg p lanes (Heath f964) .  The bedrock is

ove r la in  by  th in  l aye rs  o f  g lac ia l  t i l l  and  s t ra t i f i ed  d r i f t .  These  g lac ia l
deposi ts  are over la in  by a layer  of  c lay and s i l t ,  30-46 m (100-150 f t )  th ick
(Dineen f975) .  Soi l  logs fo i  t t re  areJ surrounding the NL Industr ies s i te
ind icate that  the sur f ic ia l  nater ia l  is  a  f ine bro in sand about  1.5-m (s- f t )
t h i ck ,  and  l aye rs  o f  g rey  sand ,  s i l t ,  and  c lay  ex i s t  w i th in  9 .2  n  (30  i t )  o i
the ground sur face (Jeter  e t  a l .  f981) .  The unconsol idated sur f ic ia l  mater ia l
ya:  r lePosi ted 

_by g lac ia l  r ivers that  bu i l t  a  large del ta  in to g lac ia l
Lake Albany.  The t {L  Industr ies s i te  is  located about  1.5 kn (1 nr i )  west  o f
the  bu r ied  Co lon ie  channe l ,  wh ich  i s  f i l l ed  w i th  P le i s tocene  g lac ia l  t i l l ,
s t ra t i f ied dr i f t ,  lake c lay,  and s i l t .  These outwash-sor ted deposi ts  are
capable of yfelding more than 7,600 mglday (2 mgd) of water to suiply the town
of  Colonie (Sinrpson 1949) .

The s i te  is  located wi th in  the Patroon Creek dra inage basin about  2.6 km
(1 .5  m i )  eas t  o f  Rensse lae r  Lake  (F igu re  3 .1 ) .  A t  t he  A IOany  gaug ing  s ta t i on
on Central Avenue, Patroon Creek has a drainage area of aUoui f i  fmz iZ.O miz)
and f lows east to the south of the t{L Industr ies plant.  Discharges measured
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3. THE EXISTIIG Ei{VIROI}IEIIT

3.I ilETEOROLOGY

site is t3pical of upstatc llcw York.
' of Albany i i 8.9oC (tl8oF). January is
rturc of -l.foC (2{oF); end July ls thc
ot 22oC (72cF). Thc rvcrage last date

rvcr.ga flrst detc for frcczing ln fall
pitation in thc sitc uca is 94 cn
'uted throughout thc ycer, rith raxinum
;t. Thc growing srrson rveregcs about

127 cn (50 in.); a hlgh of 279 cn
low of  35 cr ( f3.8 ln.)  occurrcd in
rinds m: fron tha rcst in 0ctobcr and

hc wintcr nonths, lnd fron the southwest
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3.2 GEOLOGY AND HYDROLOGY

The tlL Industries site is locatcd in the Pine Bush rrea within the i lohawk-
Hudson lowland, which is bounded on the north by the Adinondack lfountains and
on the cast by the Rensselaer Plateau (Halberd'ct al. 1964). The site is

rranskil l Forortion rt a depth of about
l. Inc. f984). [This depth wrs reported
vironncntal Conscrvetion to be rbout
rk Contours, Albany Quadrarrgle).I This
drrk-gray to black argil laceous shales
and heavy beds of chert and grit. The
lpervlous rock and yields only about
g planes (Heath 1964). The bcdrock is
I  and strat i f ied dr i f t .  These glacial
y rnd silt, 30-46 n (100-150 ft) thick
r surrounding the l{L Industries site
; a flne brown sand rbout 1.5-m (5-ft)
rnd c lay exist  r i th in 9.2 a (30 f t )  of

The unconsolidated surficial naterial
bui l t  r  l rgc del te into glacir l
i  located about 1.6 kn (l ni) west ofthc bur lcd Colonlc_chennc_I,  r r i r ich is f i l led r i th pleis io lene | raci i l  t i l l ,

rtrrt lf lcd drift, lrkc c_lay, and silt. These outyash-sortcd icpostts-r"e'
c:p!bl! of ytclding !q19-rhii 7,600 nslday (2 ryd) oi iaie.-iJ Jupprv the town
of Colonle (SirPson f949).

Thc sltc lr locrtld w{thin the Patroon Crcek dralnage brsin rbout 4.6 kn(r .5 r f  )  mrt  of  Rcnsrclrcr  Lakc . (Figure 3- l i . - - i t - i l ,e 'ATdi-g;uglng sir t ion
on Clntrrl Avcnur, Pltroon Crmk his a drrlnige arra of rbout fg hC if-.T-nf tlrml florr c|rt to the routh of thc tfL Industitcs pirnt. 

--Oiic[i.g.t 
iururcd-
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Trblc 3.1. Hrtcr Quallty of Petroon Cr4k rt Crntrrl Avrnul

Concc ntrrt i on-(rql!)-

Constitucnt ult2/79 s8/28179 vl02l80

Crl  c i  m

Chlor ide
Hardncss, total

llagncsiur

llitrogcn l{Hs as }lH.

0rganic Nitrogen as N

Xitrogen as N
l{itrogen KJD
llitrogen NH. as N

tlitr ite + nitrate rs N

Phosphorus as P

Potassi unr

Sodiuttr

t::

0.10

0. ls
0.65
0 .23
0.08

0.43

0.04

0.28

0 .74
0.31
0 .03

0.43

_:'o'

62

120
200

11

0.18
0. 15

0 .76
0 .29

0 .14

o.47
0 .00

2 .5
73

110

Source: Snavely (1983).

quality of water fron the glacial deposits has, on the averag€, ! lover nineral
iontent than that fron thi bedrock (Arnow 1949). Groundnater samples taken
fron the four rells in the surficial aquifer eround the plant site indicate
that the gross alpha activity is lcss than 3 pCi/L, the gross beta activity
rrnges fril lcss ltran Z to 5.1 pCi/L, and uranium concentration ranges from
1.1-to 5 pCi/L (wcddendorf f982i. The primry source of groundweter in the
ryGr cotai fron the infiltration of raiir anO retting tnow' and about 38fr of
prccipitation rcchlrgcs the Pinc Bush aqulfer (Snavely 1983), _T!. groundwater
L$le'tround the plint ranged fron about 0.6 to 4.9 n (2 to lQ ft) below
ground during boritrole drifiing in liuch 1981 (Jctcr ct al. 1_981). l{ater
icpths rcasuicd in the four wcl-ls on l{ovcnber 1, 1982, rlnge! frool 1.2 to 3 n
(4- to 10 ft) bclow the ground surfece (Heddendorf 1982). The grounqa_t^el
itors to thi southcast ol cast in the vicinlty of the site (tteddendorf 1982;
Snrvcly 1983).

3.3 ECOLOGY

Thc llL Industrlcs slte ls locrted within the northern htrduood forcst
r.ct{on of thc Lrurrntlan rixcd forcst (Bailcy f978). Asprn, f irr clnmy'
rh, rnd huthornc lrc Gomon trccs in old fi:lds rnd dlsturtrd rltT; -o^rks
(cnirinut, rtrltc, rnJ rcd) rrc rlio cofinon ln thc llrw York rnr (Grlvfn 1979).
iorevrr, 6rcrul- thr rlta lr locrttd rithin rn urbrn rrtt ing rnd l l on Indus-
trlr l proprrty, l l tt lr to no rcturl f,orrst hrbltrt lr prulnt.
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propcrty and had to rcnt their Property
lotittvety low (34.71) percentage of ol

Bccause of the housing chanactcristics in Albany f+ tl? lietual .1n!
rl i l-bounded location of the Yardboro/Palrer Avenue risidcnces, rlrketabil ity

of these affected propertiet *oul-J't-ii"fi-t"". Uien tov prior to any radio-

logical surveys of arca propertics.

The town of Colonie has cxperiencet

Albany, Albany County, or the state of llew York'

3.5.3 Conmunity Issues and Concerns

The general public and state offici
health efTects aisociatcd with the l lL I

t  the fo l lowing Points:

. Sensitivity of techniques used to ieasure residual radioactivity

. Adequacy of cleanup guidelines used to determine acceptable resi<fual
contaminat ion levels

. Adequacy of the intenim-storage nethod for protection of public health

and safetY

. Hazards to children PlaYing
dumped oi 'bur ied

in an area Yhere naterials nay have been

. Rcsponsibil i ty of NL Industries for damages in the area

Locrl perccptions of the situation wil l vary depending-on-how the above concerns

*c deart with bJ ln.-pi"i i . i  in"orr"o. itr i ettects 6r DgE's proposed remedial

rct ions relat ive-to coimunity concerns are discussed in Sect ion 5 '4 '3 '



f.r pR'p'sED rrt;J::::::r-"EDIAL 

^crl'ns rilD ALTERnATI'ES

{.1.1 Pnoncr.ty Clcrnup

The proposcd rgrdial rctions for FY 8l lnvolvt clonup of tro propcrtics
rdJacrnt to thc ilL Industrics rltc on
114ttA Ccntrrl AvGnue, rnd scven rrsidcr
Avlnucs. Thc rddrrssrs of thcsr pnoPcr
tions rclrtivc to thc rlto err shown lt
uill bc dccontaninatcd using thc rrdiolt
of 35 pCi/g tvcragcd ovcr t dcpth of 5
(1,080 ftz). This guidcline was rtcor
Hcalth (Condon 1984). Brsrd on this cl
of sontrninatcd ratcrials to bc rctovQl

Trblc 4.1. Occontrnination Volunes for
Vicinity Proprrtics l lear l lL Industrics

ll ine
Sitc

Property Addrcss

1144 Gcntrrl Avcnue

1144A Ccntrrl Avcnue
end edjeccnt propcrty

27/29 Yardboro Avcnue

52 Yandboro Avcnue

68 Yerdboro Avcnue

74 Yardboro Avcnue

78 Yrrdboro Avcnue

80 Yerdboro Avcnue

33 Pelrcr Avenue

TOTALI2

128

t29
7

!l

25 33
0.8  1
0.8  I

98

99

5

It

6

0 .8

250

E

J
320

t l  Brscd on clcrnup guidcline for urenim-238 of
35 pCl/g rtcomtended by thc llew York Dcprrtrrnt
of ]hrlth (Condan 1984).

1z Totrlr glvcn to tro rlgnificrnt f lgunr.

4.1
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._ CENTRAL AVENUE <F

a - a -

rt*-

I

A SP HALT

PROFOSED TREI FOR
oEcoNtllflNlTloN

Figurc 1.1. [ocrtion of Proposcd Arcas for Decontrninrtion on Proprrty
rt l14f C:ntrrl Avcnue, Colonia, llcr Yonk.
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RIJBBLE

c-s|DEwA

-  YARDBORO AVENUE->

o4
I_LJJ-J

Melcrs

?ROFOSED ̂RE^ FOt
oEcoilTrrll|rrlo|.

Figure r1.3. Locrtion of Proposed Areas for lecontanination on Property
tt 27129 Yardboro Avenue, Albany, l{ew York'
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HEDGE ROW

CHURCH

i-I-F---
I
I

PARKING LOT
(  ASPHALTI

x1y'-r

C_YARDBORO AVEN' '  -

o4
I t r t l

tetcrs

PhOFOSED ^RE^ FOR
oEcol|rrltl|AiloN

Figure f.5. location of Proposed Areas for Decontamination on Property
et 68 Yardboro Avenue, Albany, l{eu york.
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CONCR

\

DIRT SHED

CHUTE

GRAN ITE
COBBLESTONE
DRI VE WAY

ASPHALT

+-YARDBORO AVENUE.-<>

Figurc {.7. Loeation of Proposcd Areas for Dccontrninrtion on Proprrty
rt 78 Yardboro Avenue, Albany, llcw york.

o
TJJ-LJ
M: lc  ra

PROPOSED TREA FOR
oEcoNTlll lN lTloN

ETE BLOCK WALL

* -  SIDEWALK +

FLAGSTONE A CONCRETE

CONCRETE
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Hrf  t r r

A SPHALT

PNOFOSED AiEA FOR
oEcolfTaHril rTtor{

POWER

EDGE OF
PAVE M E NT

t
I
I

YAR DBORO
AVENUE

CONCRETE

AS PHALT

- -  PALTER AVENUE - - r r

Flgurr t1.9. Locrtion-of Proporrd Arcas for Drcontrminrtlon on proprrty
rt 33 Prlrcr Avenuc, Albrny, llcy york.
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Table 4'2' sururary of lfersurcs to lfitigatc rnd llonitor potcntirl Adv:rschpacts of the propos-o Fy Sl Actions

Gontrols over oossible spreatl of contuinrtion, fncluding: rorkrr rndcnvironmental ionitorinii' ii iont."ination of vihlctcs; rnd crorion- rnddust-control reasurcs.

Erosion and dust.controls, including: rtrgcd, prgrpt rrrtoration/rrv:grta-tion of disturbed *ers eno io+rctTon ;i ;i;;i bctorc rnd of growrngseason; covering truckrords of tontrninrtcd rr-tcrrars.

l i l  ft:t9"!19 for rrdioactive gases rnd contrninrtcd dust ralcrsc throughtne ventilation systcm.

Noise ni t igat ion,  including: per iodic chccks of  ruf f lus,  c6,6prcr5ors,
i l!;;. l l lk 

between 8:00 a.i. aho s,oo-p.i.-i i i inirrze-nuisin"l to nearby

use of temporary snow fences anound cxcavrtion rFGas; prorpt restoretion offences, dr ivevays, l rndscepin! , '  c tc.

scheduling of truck novenents end pnovision of treffic dircctors, asnecessary, to nininize traffic conlestion.

spreading of contaninated water oyer scyeral drys during dry scason andon a  per iod ic  bes is  as  p i t  f i l l s  up .

Per iodic noni tor ing and survei l lance of  the inter im-storage pi le to ensurethc^intcarity of t[e pire and ainii izi poi.niiJi offsite rovenent ofcontrninants.



5. E]{VIRotil,rEilTAL C0ilSEQUET{CES AilD }TITIGATIO}I
5.I RADIOLOGICAL

The analvsis -of potcntial rtosS.s to ncfby f ndividurls rnd to thc aeneralpublic within 
"1 go--F- (E0:;ii radius oi-titini Industrics stte rs basrd onthe fo l lowing essumptioni i -  

-" ' '

'  The radiologicrl irpacts associeted with uranim-235 decay serics radio-nuclicre viil- oc n.fii-ffiJ-eno erc not inclurrccr.

s in thc urrnirn-Z3g decry chain belorvrgible bccausc the NL Indristrie; pl;i';;'l$?il1!r;,ooo"ted bv rier d'il'alu.e-
' 

rht tver'ge concentration of urenitn-238 in the contaninated naterials toDe cxcryated and stored is 100 pCilg.---
' The dumtion of the rctivit ' ies involving clcanup wil l be about three nonths.

5-1
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p. Boclusc thc total sunflcr errr of
00 ftl), :rtfrated pmticulrt: r:lcrscs
,f uranin-Z38 and ell drcqy products in
rding uranin-234.

'I!t. pop-u-lation distrlbution for thc 1.3 rll l lon propl llvlng dthin80 kl (50 ri) of thc llL Industrtcs-iiti-is:stimtia 6riro on lg80 countyG.nsus data.

' 
tt:g"ologicrl eonditions at thc lll Industrics sitc rrc rsstrGrt to bcsirilar to those rt.Arbanv county liriorl (Frgr;;i.i l-d... ntcoro-logical dete ane evaileblc.

' Doscs lrc lvaluatcd in t:rrs of thc 100-yrar cnvirorncntal dosc comit-rcnt (EDc)- Thc 100'yur EDc ts lrrc- tritigr.tcd dol oyp 100 yoysrcsulting froa continuio GxposurG to radiondclldcs rciraica riir,ci-or"ingthc thrce ronths of rcrerliai rctlona. 
----'

d in r rlnn.r to rinfufzc redlrtion
rrs In lccordrncc wlth D0E,s t3-low-rs-

lody, bonc, rnd lung for the grncral.eslnted ln Teblc 5.3. The g-ncrrl
ion of  about 1.3 r i l l ion peoplc (1990
rf  thc s i tc.  These doscs'wi i t  r i t  Ue
lopulrtion wil l roceive fron nrtural

Table 5.1. Estiratcd
of Releeses

Rediological Dosrs to lfcarby Individuals As a Result
During the Proposed 1984 neicOiet nctionsfi

Indiv idual /Locat ion

Oistancc end
Direction fron

Centcr of
Storage Pile

Dose (Orcn)
Hhole
Body Bone

Average
Lung

Rcridcnt

Rrsidrnt

lrrldrnt

Rrrfuhnt

rt 1126

rt llrlf

Central Avenue

Ccntml Avenue

rt

rt

52 Yerrlboro Avcnue

110 Yrrdboro Avcnue

0. t5

0.15

0.17

0. l8

ka llE

ki t{H

f; SE

kn 5t{

0.060

0.u2

0.0097

0.014

0 .97

0.69

0. 16

0 .13

4 .7

3 .3

0 .75

0 .65
tl Bens for rrdlological rnalysis rre given in thc tcxt.
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rd rnd l ir itcd to lcss thrn those rprci-
rnal doscs (c.g., wholc-bo(y doses 

'of

Horkers will bc trrined rith regard to
ics proccdures.

^gposed rcmdial actions. Such release
;ion ln the futurc.

5.2 PHYSICAL AND BIOLOGICAL

rs tlounslopc froa the excavation areas
. t .

stem will be used for equipment decon-
al action period. A steam/hign-fressure
rater use. The anount of yatei do be
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rxPrctcd to follor th: conutlng tmnds- thrt mc rrll rstrbltshrrt for thlsrm'' Imrcts' such tt 
-o.."i,oi 

9t-1d9ii-iiiiir-lnd scrvfccs or. rf.frcrs on thc
Htil iff:Tgd;r'i-.tplcill-io"u. rinrrar'iii-.-p"oji.i'ni-tiir-rrzr (Ansonne

5. { .2

rl rcrs fnrdirtcly rur-
ncts rll l bc rrlrtiO to
thc cont*inrtcd rrtrial s.

ods of thc uhilc exclve-
t In thc tmporrry reaovrl

ls lncrrrscd trrfflc, rre
tc.usC thc truck trrvclino
c trrneportcd ls nrll

y.  trr f f ic yf l l  bc r lnfml

irs trkcs, thc longer the
; undoubtcdly wlll-rffcct
,ry tnd vf ll concmn onlvprop.rt-y. Thc clranup is
rdboro/prltcr Avrnurs' lnd

Thir rchrdule rhould
to thc contrtfnrtfon.

ltvfrtc concrrns rcgerding
r I rlduction in propcrtv-
r, this rould probabiy bi

5.r .3

' 
i::iltt 

of the lfl site rnd builtting now lnd during the interin-storage

' ocsirc of local citizcns to find out what is golng on yith reference torediologlcal survcys enJ ci."nup
' 

SsiltlJtrtotttJaTrrtather than public uelfare as the mJor *ir*ton for
' schcdule of thc clcrnup of lrea propertics lnd the llL Industrics rite
' Plrfornencc,of rdditlonal surveys rt ncarby resldcntirl propcrtfrs todrtcrninc tf rny rroioriliritv ii-p..r.ni':
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1. SISi{ARY OF PROPOSED ACTIOTIS

' Removal of 3!-out ?o.o ql -(260 yds) of radioactively contaminated
;;tl;,J;iL 

two resio"niiai'pnoieriie! on centrar evinue in*tn. to*n

Removal of ebovt^-l3.rt (50.yds) of-contaminated soils fnom seven
ff;lf;:tttt 

properties dn-vira'uoro/p;i;;;"A;.nu. in the city or

'  construction o.{ a vehicle decontamination area and other supportfaci l i t ies on the nr-inouit i t? stte.
. '  Placement

inside the

Detai ls of  the
Al ternatives).

of the 240 nrs (310 yds) of decontaminated soil naterialst{L Industr ies bui ld ing- i"  t r i i . '

various activit ies are given in section 4 (proprised Action and

' the nine vic in i ty proper-
.tions to be inpleinehtei at
re decis ions on cleanup of:rt disposal site is not
decontanination plans cal I
u i ld ing  in  bu lk . '  A  fu tu re
; disposition of the con-
il l  be removed from the
rination and waste-control
. g _rlgnth of 5 cn (2 in. )
idel ine is consistcnt  wi th
y. Following rcmvrl of
bies for futurc usl, ls
b.e prepared to support
l ies, decontrmlnrtjbn anO
rposition of the contunl-

1-1
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2. HISTORY AND IIEED FOR ACTIOT{

2.I GENERAL SETTING

il owned by D0E) ls locrt:d fn thc tarn
border betyeen thc tryn of Golonfc end

outh of the eite. Thc oltc fr ebout
ly, and located In e urbrn rrct tbout
Colonie (Figure 1.f). Thc ltL Indurtrlet

in size, with the msonry offlcc eld
0.8 ha (2 acres) (Figure L.zr .  Th"

tce.

faci l i ty  is  n ixed l ight  fndustr la l ,
is bordered on the northaest by Stete

tvenue or the Albany-Schenectady Road
ccurs on this route. To the norUrcst
and and a power substation oiltcd by thc
ioutheast and eastern boundaries of firc
es. To the souilrwest and south, th.
Railroad tracks. Residential prrycr-
runs parallel to the tracks and inter
through the facil i ty in r concrcte
outh of  the faci l i ty .

been perfonned on the ilL Indurtrirs
ttempt to define the naturc tnd rxtcnt
n 1980; Oak Ridge t{ail. Lab. lg8/fr-
t ies in the area have bcen ldrntlf icd
rninated. The proposcd acfions rrc to
i during FY 84; theoe propcrtfcs
logical surveys rre:

' Tvo resident_ia]- Properties on Central Avenue (0ak Ridgc l letl.
Lab. t984a, 1994b).

' Six relj!e1tJal. properties on Yardboro Avcnue (ork Ridge llrtl.
Lab. 1984c-1984h).

'One resident ia l  property on Palnen Avenue (0rk Rfdg. l l rg.  LS.
1984i ).

The r t reet  addrcsres of  these vlc in l ty propert fm l r !  l l r t rd fn TSlr  l . l .

2'l
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Figunc 5.1') are the principal contaminants in the area lnd that thc conteninl-
t ion is gneatest to the northwest and southeast of the site. Very l itai; 

-

contaminatiqn was found beyond a distance of 400 n (1300 ft).

- . n3Oiological surveJs were perfonned at vicinity properties by the Radio-
logrctl !!ty_"y l9!!ut_liqs Group, Oak Ridge llational-Laboratory (ORNL), during
0ctober 20-27, 1983 (0ak Ridge Natl. t"a6. 1984e-1984i). A iurhary-dt ttre 

-

surv€y results is presented in the following section.

2.3 RADIOLOGICAL CONTA}IINATION ATID I{EED FOR ACTION

The resultg of the surveys perforned by Jeter and Eagleson (1.980) and Oak
!iclge National Laboratory (1E84i-1984i) iniicate that poitions dr properiteJ
!n tle vicinity of the t{L industries site have soils tt iat are contanirirted to
levels exceeding -th-e_ proposed New York State residual contamination guideline
for uranium-238 of 35 pCi/g. In addition to uraniun-238, the other two urenium
isotopes associated with natural ly occuming uranirnn ( i .e. ,  uraniun-Z34 rnd
uranium-Z35) as well as thorium-Z34 and prol,actinium-234 (iecey products of
uranium-238) ane also present at elevatid concentrations.-r tiorievcr, the
concentrations of uranium-234 and uraniun-235 are significantly lowci than
that of uranium-238. The concentrations of thorir,rn-Z-34 and prd'tectinium-iie
are assumed to be equal to that of uranim-238 because these two radionuclides
have short haif-l i les. f le^nce, current efforts are directed toward cleaning up
uranium-238. I t  is  ant ic ipated that c leaning up the residual  contaninat i in '
level  to 35 pCi/e for  uranium-Z38 wi l l  a lso r isui t  in reducing the concentra-
t ion of  uranium-234 and uranium-235 to acceptable levels.

ndicated that the uranium contamination
dge Natl. Lab. 1984a-1984i). Based on
on Central Avenue were identif ied as
Derties are located at 1144 and

on seven properties rocated on yardbo- Slotsll#l'il:ll.f"ril:: lfflllil:f
areas wi l l  a lso be cleaned up dur ing remedial  act ions in Fy 94.

2.3.1 Central  Avenue propert ies

. -The. tyo properties at 1144 and 1144A Central Avenue are located on adjoin-
ing land imediately northwest of the NL Industries plant. The contaminatJon
general ly occurs wi lh in the top 5 cm (2 in.)  of  soi i .  The highest concen-
tration of uranium-Z38 neasured at 1144 Central Avenue yas 740 bCi/g, and the
tverage uraniun-Z38 concentration in the top 5 cm at this sit-e wal about
70-pCi/-e (0ak Ridge l{atl. Lab. 1984a). The average uranium-238 concentration
below 5 cm was not significantly above background- except in localized areas.

The highest uranium-238 concentration neasured at 1144A Central Avenue
end rn. adJacent small area was 850 pCi/g (0ak Ridge ilail. Lab. l964b). This
conccntration was measured along the drip l ine ofthe house roof within the

r8cclurc thc t {L Industr les plant ut i l ized processed uranium, there
rygllgiblc conccntrations of thorium-230 ind all subsegueni decay
(rcc thc uranlum-238 radioactive decay chain in Sectiori s, rigJre

w i l l  be
products
s. 1).
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Quality of Petroon Crerk rt Crntrrl Avrnm

Conq?qtrfHon (rslt)
Constitucnt u/t2/79 wl28/79 ul02/s0
Calcir,n

Chlor idc

Har{ncss, totrl
tlagncsir,n

ilitrogrcn ilHs a$ llHl
0rgrnic llitrogcn as N
l{itrogcn as il
l{itnogen KJD
l{itrogen }lH. as N
Nitrite + nitrate as N
Phosphorus as p

Potassiun

Sodium

120

0.10
0. 15
0.66
0.23
0.08

_ : ' . '

-0. 

*
0 .28

0.74

0 .31

0 .03

0.t13

_:'o'

62
t20
200
ll
0 .18
0.15
0.76
0.29
0.14
0.47
0.00
2.5

73

110

Source: Snavely (fg83).

3.3 ECOLOGY
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fron 1970 to 1980, which ras grtrtcr than th: dccline of rlthrr the county or
ctrto. Thc town of OoloniG grGU 7.9![ frm 1970 to 1980. Thr redlrn household
incorc (f980 dollans) of the town of Colonie is rbout $21,191, vhich lr higher
than that of the city of Albany ($12,511), Albany County ($17,005), rnd thc
strte of l lcu York (915,647) (U.S. Bun. Census 1984).

3. 5. 2 Affected Residential Envi notuent

Seven of the residcntial properties selected for roaedirl rction in FY 84
are located to the south of the tlL Industrics site in thc city of Albany.
0nly tro rcsldential sites are located ln the town of Colonic. The residcntial
propert ies are l is ted in Table 2.1.

The 1980 housing chanacteristics of the town of Colonic, city of Albany,
Albany County, and state of t{ew Yonk vary considerably. Thc irportant cherac-
teristics of the housing narkets ln these polit ical entit les are gfven in
Table 3.3. The city of Albany has the lowest pencentage of ownen'occupied

Table 3.3. Housing Characteristics for the
llL Industries Site Area, 1980

Pol  i t i ca l
Entity

Total
Nunber of
Uni  tstr

I 0nner-
Occupied

Vacancy Rate
(hner-

0ccupiedt2 Rental

Town of Colonie

City of Albany

Albany County

New York State

e6,646

46,L87

114,938

5,699,084

69 .7

34.7

52 .1

46 .0

1 .0

1 .9

1 .3

L .2

4 .5

7 .3

6 .0

4 .1_

Po l  i t i ca l
Entity

I Sub-
standardt3

lledi an lrledi antd
Rent/l,lonth Val ue

Town of Colonie

City of Albany

Albeny County

New York State

0 .6

2 . t

1 .5

2 .5

1242
$us
$187

$210

$42,500

$37,7oo

$41,900

$45,600

tl Total number of year-round housing units.
1z Units for sale.
1s Perccnt substandard is tcchnically defined rs units lrcking

coaplrte plurFing for exclusive use.
t{  l {cdian vr luc is for owner-occupied units. Excludes r:si-

drnccs on tl ha (10 rcres) or nore, nobile homcs, condos,
rnd honps rlth ncdical or comnerclal officrs.

Sosrcr; U.S. Eurmu of thc Ccnsus (1984).



{. PROPOSED REIIEDIAL ACTIOIIS ATID ATTERIIATIVES
{.1 PROPOSED FY 1984 ACTIOilS

4.1 .  I

conGnd.d by thc l{ow York Departmnt of
wlth lXlE'r ALITRA principlc.- Basrd on

olrras of contrninatrd naterials to bo
lncs rhown ln Tablo 4.1 indlcate that

Table l. t. Decontrnination Volrnes for lline
Vicinity Pnoperties ltear ilL Industrtis iit i

Propcnty Address

Approxinate
Decontani nati on Vol unesf I

ts yds

lltltl Ccntral Avenue
1I44A Ccntral Avenuc

and edjacent property

27129 Yardboro Avenue
52 Yer&oro Avenue
68 Yardboro Avcnue
74 Yardboro Avcnue
78 Yardboro Avcnue
80 Yardboro Avenue
33 Palmr Avenue
TOTALI2

22 29
0 .8  1
0 .8  I
811

0 .8  I
240 3r0

130
5
5

98

99

/t
4

t28

t t l!r.9.on clcanup guideline for uraniun-23g of35 pCllg.
Totrlr glvcn to tro sfgnlflcant flguras.t2

4- l
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Locatlon_of Proposed Areas for Decontamination
at 1144 Central  Avenue, Colonie,  l lew Vor i .  
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F igure  4 .  l . on Propcrty



4-5
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o4
Mclcrs

PROPIOSED rREr FOt
DECOilllrrilrTtoN

Figure 4.3. Locrtion of Proposed Areas for Decontamination on Property
at 27/29 Yardboro Avenue, Albany, l{ew York.
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Figure 4.5. Location of Proposed Areas for Decontamination on Property
at 68 Yardboro Avenue, Albany, New York.
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Trble 4.?. Srmary of lhasurcs to llitigetr rnd
Iryacts of the propos-d Fy g4

lbnltor Pohntlal My:rst
Actlons

99_n!rols ovcr posslble spread of contarinatlon, lncluding: rork* end
.nvinonCIcntrl ronitorlng; decontarination of vitrictrs; rid moslon- enddust-control leasurcs.

Eroslon and dust .controls, including: strged, pro4t rcstoration/revegeta-tlon of disturbed rFGrs ano corplrtTon ;i fi;;i Lrioil rna or-tr*iil-
reasoni covering truckloads of contalinated mtcrials

Air ronitgrlp for ndioactivc gascs and contuinatcd dust mlcrsc through
thc vcnti letion syster.

i lolsc rit igation, including: periodic chccks of rufflers, coilpressors,
ctc-; worlt between B:00 r.i. ahd g:00 p.r. to ninirlze nuisancl to nearby
rcrldcnte.

I:: 91 tcnporary snory fcncrs mound cxcrvation rFus; prmpt rastoration of
TCnCes, driycwqysr landscaping, otc.

Schcduling of truck rovments and provlsion of tnaffic dlrectors, as
nccass*y, to rinirlzc traffic congcstion.

Spreading of contrainrtcd wrtcr oyGr scvcral days during dry season and
on a per iodic basis rs pi t  f i i ls  up.

rrtion with local authorit ies and
lrc per iod of  the act ion,  including:
rlng rcetlngs during both the cleanup
rn onsi te publ ic l ia ison pcrson for

Pcniodic ronitoring ang-surveil lrnce of the intcrin-storage pile to ensure
the. integrity of the pile and rinirize potential offsita iovlnent of
contaninants.

pve the contaninated naterials from all
r perranent disposition. This alterna-
o rove the contatinated raterials only
ite has not yet been identificd, cith6n
York, and Congress has dlrected IDE toglv!- P.r-lorlty to ^chaning up thc rcsidentiit properlilJ 

"no 
r,jt mdc fundsrvrflrblc for thls -purpolc.' Any delay in clianfng ,p p.op.r*.s until a

FeT?lt.n!_storrge sltc ls available would result ti 'cdndinued conccrns rbouthrelth rffccts end property values.



5. ENVIROT{IIENTAL COTISEQUENCES AilD }IITIGATIoN

5.I RADIOLOGICAL

The analysis of Potential
publ ic wi th in an 80-kn (50-ni)
the following assuaPtions:

doses to nearby individuals and to the general-ddirJ-of 
tnii lL Industries site is based on

. Radionucl ides in the uranim-238 d
uraniun-238 and uranim-234 are assu
riun. In actuality, the concentrati
Iess than uraniun-238; thus,  th is a

. overprediction of actual inpacts.

. The radiological inpacts associated with uranium-235 decay senies radio-

nucl ide wi l i  be negi ig iute and are not included'

. The contanination fron radionuclides in the uranium-Z38 decay chain below

uranir,rn-234 ye assuned to Ue-nlbllgible Oecause the NL Industries plant

uti l ized pro..JtJ *Jni*. Thi; aslurption is supported by field measure-

nents indicating low concentrations of radiun-226.

r ectivlt ies are lssuned to br
i. Environ. Prot. AgencY f977), lnd
cd soi l  ln the bul ld lng l r t  con'
rascs from thc cxcavrtion rctlvlt lrs

The average concentration of uranium-238 in the contaminated materials to

be excava[ed and stored is 100 pCi/g'

. The duration of the activit ies involving cleanup wil l be about three nonths'

5' l
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lpr Brcrure thr totrl rurfrcl trtf of
000 ftz), eailmrttd prticulrte trlmmr
of uraniun-Z38 and ril drcay pr.oCuctr in
uding urani un-210,

'  lhe populat ion distr ibut ion for  the 1.3 ar i l l ion people l iv fng r f th in80 km (50 ni) of the tlL industries slte-is estimitla-brsad on lgg0 countycensus data.

' l{eteorological conditions at the NL Industries site are esrned to besimilar t-o ttrose 
"i 

nrulnv County airport (Figure 1.1) uhere retcoro-logical  data are avai lable.

the 100-year environnental dose comit-
I the integrated dose over 100 y€ars
to radionuclides released eithei during
tns.

td in a manner to minimize radiat ion
nkers in accordance with D0E's ALARA
measures discussed in Table 4.2 are
individuals are estlmated to be very

e-body doses and specific organ dosei
exposed individual are much loyer than
b le  5 .2 ) .

body, bone, and lung for the general
resented in Table 5.3.  The gdneral
ion of  about 1.3 mi l l ion peop- le ( f980
of the s i te.  These doses wl i t  a i t  Oe
populat ion wi l l  receive f rom natural

Table 5 '1 '  Est imated Radiological  Doses to Nearby Indiv iduals As a Resul tof Releases During [ne proposed rgCe-nemeoiar Aii ionstl

Indi vi dual./Locati on

Distance and
Direction fnonr

Center of
Storage Pi le

Dose (mren'l

tjhol e
Body

Avrrrge
Lung

Rcsident at lL26 Central

fcsident at 1144 Central

Rrrldcnt at 32 yardboro

Rcrldcnt et l l0 yardboro

Avenue

Avenue

Avenue

Avcnue

0.15 km NE

0.15 kn NIJ

0.17 knr SE

0.18 kn Sl,

0 .060 0 .97

0.042 0.69

0.0097 0.16

1.7

3.3

0. t6

0.630.014

tr 8'or for rrdrorogrcrr rnrrysri rrG grvrn {n thr trxt.

0.13
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rd and linitcd to less than those speci-
nal  doses (e.g. ,  whole-body doses of
Workers yill be tralned wlth rcgard to

ics procedures.

Another radiological issue nay be whether the decontaninrtion criteria
for the contaminated aneas are consldered sufficient. The ilew Yorf Dlpartnent
of Health (Condon 1984) has suggested that the cleanup guideline for dilcontani-
nation of residential- properti i i  near the i lL Industribs site should be 35 piife
for uranium-238. Thii vi lue is lower than that proposed by IDE but has bien 

-
used by DOE for this action based the ALARA poli iy. 

'  
Folloiing rcroval of the

contaninated naterials, DOE will certify ttrd proferties for iutune use, rs
appropriate.

5.2 PHYSICAL AND BIOLOGICAL

. The .proposed actions wil l result in some short-tenn irpacts on sunface
water and gr_oundwater. These inpacts wil l be l ir ited to thl period of con-
struct ion.  Disturbed areas wi l l -be subject  to wind and waten'erosion, wl th

dimentat ion,  end dissolved sol ids of
r. The greatest potential for such
;hunderstorn sGason in June, July, rnd
cts wil l depend prinarily on the tining

creek is rocared in an urbanized .... .1.,Tirilt".t:iriltT'.ilti.tt"Ht frf:tT
nonpoint discharges, no noticeable change in the water quality of the crcek
I9sYlting from the proposed actions is eipected. l{ it igattve niasures--such as
l imit ing.  ^the operat ion of  constnuct ion vehic les and oiher equiprnent dur ing
unfavorable weather conditions, ninimizing the tine that thi dontaminated
9Ie3: are -exposed, and using straw bales downslope from the excavation areas(Tab le  4 .2 ) - -shou ld  min imize  th is  impact .

Because most of contaminated materials wil l be renoved fronr the top 5 cm(2 in.  )  of  soi l  and stoned inside the bui ld ing at  the l {L Industr ies s i t ! ,  the
proposed actions are not expected to markedlylffect the quality of groundwater
in the v_icinity of the site. However, during construction, inrfroper-handling
or refueling -of construction equipment and storage of construit ldn naterials-
in an area with a high water t iuie could result in contamination of ground-
vater.  Proper management to contain any spi l ls  or  re lease of  o i ls ,  iuels,
greases, and other potent ia l ly  contaminat ing nater ia ls wi l l  minimi ie th is
irpact.

Hater from a local public supply system will be used for equipment
decontamination at the site during the remedial action period. n itelm/nign-
preesure vater system vil l  be used to minimize water use. The amount of waler
to be used is small relative to the available resources and local demands in
thc town of Colonie. Bechtel National, Inc. (1984), estimates that the aaxinum
nount of  contaninated water wi l l  be about 19,000 l i ters (51000 gal) .  This
ertfnatcd volme ni-ght be larger than the actual volune resutting?rfi washing
thc trucks nceded for the remedial action--about 32 truckloads. 

-As 
discussed

fn Srct lo l  4.1,  lPreadir lg per lodical ly over the exist ing coniarr inat id grass
lrl l  norttucst of the plrnt tppears to be the most viablE option for diiposal
of cont$lfnrtcd retcr. The spreadlng of 19,000 liters of yiter unifornrly over
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t ies,  as wel l  as increased t ra f f ic ,  are
. However, because the truck trav6tins
aterials to be transported is sr"i l 

-- '

creased truck t raf f ic  wi l l  be nininal

5 .1 .3

'Securlty of thr t lL rftr rnd bufldlng now rnd durfng thr tntrrla-rtorlgcp.rtod

'qttlre of l-ocrl cftlzrnr to ffnd out whrt lr golng on rlth rrf*rncr tor$lologlcrl rurvtyr lnO cimnup
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INTRODUCTION

Between 1958 and 1984, the Nat ional Lead Industr ies plant ln Colonle'  New

york, performed various cast ing, machining, and nl l l lng operat lons on uranium.

The plant processed pr imari ly depleted uranium; however,  smal l  amounts of

natural  and sl ight ly enr iched uranium were handled at the si te.  Operat lons

resulted in smal l  quant i t ies of uranium dust being released through exhaust

vent l lat ion stacks. This dust was dispersed and resident ial  and coumerclal

propert ies ln Ehe vicini ty of the plant becane contaminated with low levels of

uranlum.

Teledyne Isotopes surveyed neighborlng propert les in 1980 and reported the

extent of uranlum contaminat lon.t  tn October 1983, more detal led surveys of

individual propert ies were ini t iaLed by Oak Ridge National Laboratory (ORNL) aE

the direct lon of the U.S. Department of Energyrs (DOE) Divls ion of Renedial

Act ion Projects.  The purpose of the ORNL surveys was to ident i fy those

propert les with uraniun contaminat ion levels exceeding guidel ines establ ished by

DOE, EPA, and New York State off ic ials (Appettdix A).

The House and Senate Conference Report' accompanying the Energy and Water

Development Appropriat lons Act of 1984 directed the DepartmenL to give pr ior i ty

to the undertaking of a decontaminat ion research and developuent project

involving the Nat lonal Lead Industr ies si te and vicini ty propert les. This work

is being conducted under the Forrnerly Ut i l ized Sites Rernedial  Act ion Program

(FUSMp). During August and September 1984 Bechtel  Nat ional,  Inc. (BNI),  the

ProjecE l"Lanagement Contractor for FUSMP, conducted addit ional character izat ion

surveys, where necessary, to more accurately def lne the boundaries of Ehe

uranium contaminat ion on ten propert ies ident i f led by ORNL. These propert ies

a r e :

1114 Central  Avenue

II44/ 1144A Central  Avenue

l l59 Central  Avenue
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33 Pahoer Avenue

27129 Yardboro Avenue

52 Yardboro Avenue

68 Yardboro Avenue

74 Yardboro Avenue

78 Yardboro Avenue

80 Yardboro Avenue

r-eaa27

The locat ions of these propert les, relat ive to Ehe former NL Industr les Plant,

are shown on Flgure l .  Infornat lon on the radlological  character lzat ion survey

f indings ls presented in ORNL and BNI documents.2-14

Durlng late 1984 BNI performed renedial  act ion on the ten properEles

ident i f led above. This remedial  act ion was in accordance wiEh BNIts June 1984

work plan for the Colonle Slte. l5 Cleanup conslsted pr lnar lLy of excavat lon of

contamlnated surface sol l ;  howeverr ln several  cases addit ional act lons, such as

removal of  roof ing, scabbl lng of asphalt  and concrete surfaces, removal of  a

stone dr iveway, and replacement of a wooden coal chute door,  I tere required.

Fol lowing conpleEion of the rernedial  act lons, a fol lowup survey was perforned by

BNI to demonstrate compl l-ance wlth the cleanup guldel lnes. Remedlal  act lons at

each of the propert les and results of Ehe fol lowtrp surveys are presented in a

post-renedlal  act lon report  prepared by BNI. I5 Act iv l t les to tdent l fy and

renove contaminat lon on addlt lonal v lc ini ty propert les is cont lnuLng.

I t  ls the pol lcy of DOE to perform lndependent ( t t r t ra party) vert t tcattons

of the effect iveness of renedlal  act lons conducted withln FUSRAP. The

Radtologlcal  Sl te Assessment Progran of Oak Ridge Assoclated Universi t ies (ORAU)

has been designated by DOE as the organlzat lon responsible for this task at the

Colonie sl . te.  During November 1985 - January 1986, ORAU performed veri f icat ion

act iv l t les for the t ,en Colonie propert ies at which rernedial  act lon was performed

in 1984. This report  descr ibes the procedures and f indings of Ehat

ver i f l ca t ion .

t,t
:i
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PROCEDURES

0bJ ect lves

The object lves of the ver i f icatLon were to conf lrm that remedLal act lons

have been effect lve ln meetl-ng establ lshed guldel lnes and that documentaElon

accurately descr lbes the post-remedial  act lon radiologlcal  condit lons of the

proper t ies .

Procedures

Radiologtcal  character lzatLon reports (references 2'L4),  the work plan

(reference 15),  and the posE-renedlal  act lon report  (reference 16) were

reviewed. Data were evaluated to assure that areas exceeding

guidel lnes l rere ident i f led and had undergone renedLal act lon.

Post-remedial  act ion uranLun soi l  concentrat lon and surface..dose rate

data were compared to guldel lnes and the post-remedial  act lon report

was reviewed for general thoroughness and accuracy.

Thir ty soi l  samples ( fron 2 to 5 from each property),  col lected by BNI

durlng the posE-remedl.al  act ion survey, were selected by ORAU from data

tables ln the post-remedial  act lon report . .  These samples were obtalned

frorn BNI and lndependently analyzed for U-238 by ORAU laboratorles to

confirm the accuracy of BNI analyses.

A survey t,eam from ORAU visited the Colonie area and performed visual

lnspect ions and l tni ted lndependent gamma scans, beta ganrna

measurements, and sol l  sanpl lng on three of the ten propertLes, whLch

had undergone remedi-al  act lon. The propert ies selected for lndependent

ORAU evaluatlon \rere:

8o  l l14  Cent ra l  Avenue (o r ig ina l l y  surveyed as  parE o f  the  l l lS

Central  Avenue property) -  an auto servlce buslness.

52 Yardboro Avenue - a resldence

68 Yardboro Avenue - a church and adjoining parking loE.

l .

2 .

3 .

b .
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the post-renedlal  acElon report ,  and the establ lshed Colonie

guldel lnes. Measurement and analyt lcal  equlprnenE and procedures are

described ln furLher detal l  ln Appendlces B and C.

FINDINGS AND RESULTS

Document Revlews

Review of the ORNL survey reports lndicated approprlate declsl 'ons in

designat ing Ehe ten properEies as exceedlng the U-238 soi l  contamlnatLon

guidellnes. There was one roof area (74 Yardboro Avenue) which had an average

Leta-gamrna dose rate of 0.29 nrad/h -  s l lght ly hlgher than Ehe guldel lne level

of 0.20 rnrad/h -  whlch was not deslgnated for remedial  act lon. The reason was

that the roof was in poor condlt ion at the t lne of the survey'  and before

renedial  act ion was lni t laEed, the property owner had repaired and recovered the

roof.  This recovering was suff lg ient to reduce the dose rate to below the

guldel lne level and also to el lminate the potent lal  for spread of contarnlnat lon

by run off .

Character lzat lon data col lected by BNI ldent l f ied addtt tonal smal l  areas of

conEaninat ion on f ive of the propert les and these areas were approprlately

included for rernedial  act ion as descrlbed in the PosE-remedlal  act ion report .

The BNI addlt lonal character izat ion pr imari ly ut l l lzed ln si tu measurements with

a FIDLER deEector,  cal ibrated speclf ical ly for the Colonle sLte conEaminant.

The post- remedla l  act ion repor t  accurate ly  por t rayed the areas of  remedia l

act ion,  as ldent l f ied by ORNL and BNI.  No def ic lencles ln  the data in  th is

repor t  were noted.  A11 repor ted U-238 sample concentrat , ions were wel l  below the

average guldel lne level  of  35 pCi /8.

Conf lrrnatory Analyses

Table I  presents the results of analyses perforned by ORAU and BNI on

thir ty soi l  sanples from the remediated Colonle propert ies. Analysis of

var iance on  the  pa i red  daEa y ie lded a  cor re la t lon  fac to r  o f  0 .955.  Pa i red

results were in agreement within Eheir  respect ive 2o conf ldence l in i ts for.26 of

:\
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the 30 sanples analyzed and wlthln the 3o conf idence l lmits for al l  30 of the

sanples. The three sanples having the great,est difference between BNI and ORAU

analyses were those contaLnlng the hlghest concentraElons of U-238. In each of

these three samples the ORAU'analyses lndicated sl ight ly higher U-238

concentrat lons than were reported by BNI. However,  considering the associated

analyEical  uncertalnt les and the fact Chac none of the sanples fron the BNI

post-renedlal  act lon survey exceeded 507" of the establ lshed guidel lne level,

t ,hese di f ferences are considered accepEable. The accuracy of the BNI data is

therefore confLrmed.

Independent Surveys

1l l4 Central  Avenue .

Vlsual lnspect ion ident i f ied the areas of renedial  act lon were as

descrlbed ln the post-renedlal  act lon reports.  No areas of elevate.d

ganma radiat lon were ldentt f led by surface scans. Soi l  samples fron 4

locatlons and gamma-bet,a surface measurements at 4 locatlons were well

below the guidel ine levels (refer to Figure 2).  The maximum U-238

concentrat ion measured in sol l  was 10.6 p9t/g (Table 2).  Thls sample

was from a smal l  grassy area near the fronE of the property,  whlch had

not undergone renedial actlon. The beta-gamroa dose rates ranged from

0.01 to  0 .03  rn rad /h  (Tab le  3 ) .

52 Yardboro Avenue

The areas of remedial  actLon were conf lrned by visual lnspeet lon.

Surface gaxnna scans ldent i f led one smal l  area (about 0.5 m x 0.5 n) at

the rear of Ehe house, wLth a 1evel approximately twice anbl.ent

background (Figure 3).  This snal l  area had not received renedLal

actLon but was lmmediately adjacent to an area thac had been cleaned.

The U-238 sot l  concentrat lons presented in Table 2, lndlcate chat the

surface sample (2a) from that locat lon contalned 83.3 pcI lg and that

the soi l  (2b) beneach the 5 cm surface layer contained 24.2 pCL/9.

AlthouSh the concentrat lon in the surface sample exceeds the average

guidel lne of 35 pCi/g, dlrect monitorLng showed that the contaminat l .on

ls  l in i ted  t .o  a  smal l  a reao I t  there fore  sa t is f ies  the  add i t iona l
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crLter la of 100 pCL/g for areas of I  n2 or less, and. also, averaglng

over the surrounding 100 ^2 of soll (much of whlch had received

rernedial action) reduces the average concentration to bel-ow the

35 pCt/g level.  None of the other soi l  samples col lected during the

independent survey contained in excess of 35 pCL/5. A11 beEa-gamrna

measurements (presented in Table 3) for thls property were below the

0.20 rnrad/h guidel ine leve1.

68 Yardboro Avenue

As wi th the other  two propert ies v isual  inspeet lon conf i rmed that

remedia l  act ion areas were accuraEely descr lbed in the BNI repor t .

Gamma sur face scans d id not  ident l fy  areas I f i i th  radiat ion levels

signiflcant.ly above the ambient background. The soil sample results in

Table 2 indicate that  sample I  conta ins a U-238 concentrat ion of

66.5 pCL/g.  Thls sanple was obta ined f rorn.behind a wooden barr ier  at

the edge of  the park ing lo t  (F igure 4) .  A shal low sur face deposi t  o f

soi l  ln  a narrow st r ip ,  about  0.1 m x 14 m, had accumulated in  th is

area as a resul t  o f  run of f  f rom the propert ies to the nor th and west '

o f  the park ing lo t .  Averaging the concentrat ion at  th is  locat ion over

the adjacent  100 *2 wi l l  fesul t  in  an average concentrat ion of  less

than 35 pCL/g;  other  samples f rom the property  conta ined less than

35 pCi /S of  U-238.  Dose-rate measurements at  7 locat ions were less

than  0 .20  mrad /h  (Tab le  3 ) .

Addi t ional  Analys is

Levels of  radlonucl ides,  other  than uranium, in  samples f rom the Colonie

propert les l rere typ ical  of  concentrat ions normal ly  occur ing in  soi ls  f rom th is

area of  New YorkIT.  Four samples were selected at  random for  determinat ion of

isotopic uranium concentrat ions.  These analyses show the weight  rat io  of  U-235

to U-238 ranges f ron 0.22 to 0.327.  as compared to the natura l  rat io  of  0.7267. .

Thls confirms that the uranl-um contaminant ls depleted in U-235.
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CONCLUSIONS

Based on the reeults and f indings of thls lndependent ver i f lcat lon study'

i t  Ls the oplnlon of the ver i f lcat ion contractor,  Oak Ridge Associated

Universi t iesr Radlological  Si te Assessment Program, that remedlal  act ion has

been effect lve ln meetlng the guldel lnes for the ten Colonie si te vic lni ty

propert les descr lbed ln this report .  I t  ls also the opinlon of OMU that the

documentat ion adequately and accurately descr ibes the act lv l t ies related to

these propert ies and the current radlologleal condit ions of the propert les. A

letter surnmarlzlng these conclusions has been subnltted to the Department of

Energyrs Divis lon of RemedlaL Act lon Projects.



' ' '1
: r '1
. l

I

.ir

' , ]

..i
ii:

:
:al

' t l

28B?1

Locat ions oF
the Fonner  No ' t ionot

i

J

2

t

/

t.r 
^"o\

l n \

O 2OO FEET

O 60 METERS

Sect ion of  cotonie, ,  NY,  Indicat ing
Vic in i ty  Pnopert ies ReIqt ive to
Leod Industr ies Pto.nt

/,4

/

"&

, i l
F \
l r
E

\r

I  r 4 4 A  >

F IGURE ] :



E-7S02?

i 1
:ii

ct)
.E
lJ
go)
- Y C
T =
c O -

E
- d

U C/)
f
c T
O J C

d

f !
6 ' c
-o
a -6

c
L O
o, o-
o- ql
O - O
L c

o _ H

s Q -
O O

c l/l
d5
o-p
-L) d

b3
0 _ J

ru
LJ
v.
=
I-f

L-

F
z
ld=
IJ
Uur
d=
uvt  o- .4
= , 2  = z

tr l  <E
h -  t / 1  -
. t F  f

; i <  r {
x7(J  t (J
= E  E E
t r f J  . A J

'i
, t
?)

1

;i

ii
,.1
i

V,
cq
3u.
:tr(/)

o'
o

J
"1

,.i
'.1

F
J
{
I
0-
1t',L_-

(u
J
E
(J

o
Io

@
I

@
l/l

:u
o- =

t - v
v < E
trJ trl trJ
o-z  (J
E f  z .
V .E LJ
L g l  l r

,{

nt&.
l u l
I F

o lE

a^4
4 Z &
04 {+
f.5 A

t5
z
trl
J

=
m



E-2S027

1 q
l u
l u J

.]E

o)
s
f
6
-Vgt-6E

; ;o-
E

n l d
j a
C
0 r E

.t

, l

1

"1
'1

i:,

=
J
t . A= z
< E
v t -

r {
= L J
Etr I
t a J

I  t \ l

I
I  F { l

Fz
LJ
=
ul
u
f
v1
4
u . a
= z

E
F l <

F3
= E
E E J

/A
s./

I
a
\y

xa
t ru
Hu u
v.z trl
lrl LJ l4l
Q - l &  -

:1
.1

ng
J-)r J J

6 ' c
-o
fE
L O
or o-
o- or
O U
L c

L H

e- q-
O O

cu l
65

tL ;l
-L) 6'e3
L J

Cr)

IJ
u
=g
L-

c'l
J
tl
qJ

t5
z.
\l
v
(L

t 0



[-20827
I

.1

utz
f
o- tA
=z
<tr !
t A i

r <
E ( J
tf tf
t a J

A
I \t-, I

I
rf,

F
z
bJ
=
Ll
u
f
t
{
U V t=z

E

l r F
t r *gE
t r t J

r+\
\7

I
A

v
bJ
t-
t , l
= L J

uz
uJ Ul
( L L

F ( l 1
fla <
lrl trl
o - z
E =
vtrl
o- rEl

CD
.g
f
6
.U s)-6 

_g
LL

t
nl 6
j n
C
0 r T

B!
-L)' !
6 ' C

- 0 J

fE
Lor
or o-
O - g
O - O
L C

o_ r<

11 <+
oO

cLnd5
o-p
- p 6

e3
0 - J

+
LI
u.
l
g
LL

j

I

1r

UJ
F
uJ :lgd
z>
trt
(J

@
o

o
o

! !c
= E F
t E z
/  4 l t )

3."fi
LJF- c

o : l
bs?
<5H
uL)

@
o

@
o

@o

J
trl
LJ

l 1



E-2S0?l
TABLE I

RESULTS OF CONFIRMATORY U-238 ANALYSES
COLONIE REMEDIA], ACTION

ON SOIL SA},TPLES
PROPERTIES

FROM 1984

U analysis
Property and Sarnplea

l l l4 Central  Avenue
I
4

IL44/ 1144A Central  Avenue
T 4
2 4
4 6
8 1

1 0 0

l l59 Central  Avenue
6

1 6
2 5

33 Palner Avenue
3
5

27129 Yardboro Avenue
2
6

l 0

52 Yardboro
4

1 l
t 8
2 2

Avenue

58 Yardboro Avenue
3

L2
l5

74 Yardboro Avenue
I
7

l l

U-238 Concentrat lon
BNI ys is

2 .O
5 .0

cL/

+
+

+
+

13 .3  +  2 .0
<17c

13 .0  +  2 .0
2 .2  

-+  
2 .0

9 .0  T  1 .3

6 .3  +  I . 2
5 .1  T  1 .8

<s;0

5 .3  +  l . g
5 .0  T  I . 8

5 .0  +  2 .0
4 .0  T  l . g

L3 .2  a  2 .4

L .7
8 .7
4 .0
5 .2

0 .4b
0 .8

0 .4
2 .0
1 .4
1 .4

2 .08
7 .34

17 .5
I  . 93

18 .  I
4 .57

10 .3

0 .51
2 .04

+  1 .6
T  t . 19
7  2 .4
T  l . g5
!  z-zi

!,

5.37  +  l .7O
6.32  a  2 .72
1 .03  T  1 .57

4 .3  +  1 .0
<lJ

2 .5  +  I . 6

7 .10  +  2 .03
6 .gg  T  0 .90

3 .67  +  0 .61
4 .95  a  O .64

2O.2 !  Z. l

2 . 23  +  1 .60
9 .55  T  2 .33
6 .42  a  0 .70
4 .41  T  0 .96

3 .09  +  0 .81
1 .23  T  1 .31
0 .63  T  0 .52

2 .01  +  1 .33
6 .05  T  1 .99
6 .84  T  1 .13

+
T
T
;

0 .7
7 .5
6 .0

+
T
I

0 .6
1 .4
0 .8

I2
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TABLE I (Conttnued)

RESULTS OF CONFIR!,IATORY U-238 A}IALYSES ON SOIL SAI'{PLES
COLONIE REMEDIAL ACTION PROPERTIES

Property and Sanple U-238 Concentrat lon
BNI analysls

Yardboro Avenue
2
6
8

Yardboro Avenue
3
8

E = esge?
FRoM 1984

analysls

78

80

1 .04  +  0 .59
3 .61  T  0 .52
o .77  a  O .7L

i

-l
,

ii
.:i.il1
l

;
i l
::

2 .64
1 .33

+
+

1 .30
0 .61

asample ldentt f icat lon as Presented ln the BNI Pos!-remedlal  act lon

,aoot t .  I  6
bEriore are 2o based only on count ing stat lst lcs.
c(<) Indicates concentrat ion less than measurement capabl l l ty of

analyt lcal  procedure.

1 .4  +  0 .8
3 .0  T  0 .6
0 .7  T  0 .4

13



TABLE 2

U-238 CONCENTRATIONS IN SOIL SMPLES
FROM SELECTED COLONIE VICINIIY PROPERTIES

H-2SB2l

U-238 Concentratton (PCi/g)

<0.49
0 .gg  +  1 .02b

<o;4s
I . 2g  +  L .74

ro.6 I  r .+
2 .62  +  L . zL
r .3z  i  L .7z

32.4 + 2.5
93 .3  T  5 .9
z4.z T s.z
zs .4  f  3 .1
15 .7  T  I  .9
6 .L5  T  z .zs
6 .68  T  I .5 l

10 .9  +  I  .6
5 .99  T  r .96

r2 .o  T  2 .9
5 .96  T  1 .52

66.5  +  5 .8
l .o3  T  l .06
r .16  T  l .2o

zg.4 T 1.8
2s.3 T 3.2
2 .49  i  r .36
3 .82  T  r .7B
3 .70  T  l .2o
z .Bg  T  z .z3

<47t+O
2.08  +  1 .29
1 .39  T  1 .16
1 .98  T  r .64

il

,

Property and Locat lona

l l14 Central  Avenue
I a
1 b
2a
2b
3a
3 b
4

Yardboro Avenue
I
2a
2b
3a
3b
4a
4b
5a
5b
6 a
6b

Yardboro Avenue
I
2a
2b
3a
3b
4 a
4b
5a
5b
6a
6b
7a
7 b

aRefer to Figures 1-3.
DErrors axe 2o based only on count ing staEist ics.

52

6 8

Sanple Depth
( cn)

0 -5
5-15
0 -5
5- l  5
0 -5
5-r5
0 -5

0 -5
0 -5
5-1 5
0 -5
5-15
0-l 5
5-15
0 -5
5-r 5
0 -5
5-15

0 -5
0 -5
5 -  l 5
0 -5
5-15
0 -5
5-r5
0 -5
5-  15
0 -5
5 -15
0 -5
5-r 5



E-?0027

zai
l

.ll

TABLE 3

BETA-GA},IMA MEASUFGMENTS ON SELECTED COLONIE VICINITY PROPERTIES

Property and Locatlona Beta-Garnma Levels

dpn/loo cn2 nrad/h

52 Yardboro
A
B
c
D
E
F
G
H

'l
I
ii

{
1

I
:4
j

1114 Cent ra l
A
B
c
D

Avenue

Avenue

68 Yardboro
A
B
c
D
E
F
G

Avenue

aRefer to Flgures 1-3.

0 .0 I
0 .03
0 .02
0 .02

0 .02
0 .02
0 .03
0 .04
0 .03
0 .01
0 t  l l
0 .02

0 .03
0 .02
0 .01
0 .03
0 .01
0 .02
0 .02

510
1260
930
630

810
690

1320
1870
I I lO
450

4480
690

1 l  10
660
360

t t  l 0
600
990
990
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GUIDELINES APPLICABLE TO THE COLONIE SITE
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APPENDIX A

Guldel ines Appltcable to the Colonie Site

E-20CI27

Site speclf ic guldel ines for Colonie propert les nere developed by DOE

with lnput by New York state and EPA off ic ials.  These guidel lnes are:

l .  S o t l

3.c Thir ty-f ive pCI/g depleted uranium (U-238) averaged over a 5 cm

( 2  1 n . )  d e p r h  a n d  a  1 0 0  m 2  ( I , 0 7 6  f t 2 )  a r e a .

b. One hundred. pCl/g ("hot spot")  averaged over a 5 cm (2 1n.) depth

and I  12 ( to trz) wtt l  be removed.

2. Structures and surfaces other so11

Lo Surface contamlnat, ion of 51000 dpn/1OO cm2 averaged over up to

l  12, with a maximum of l5rOOO dpn/100 
"r2 

ln areas noc to exceed

100 cn2.

b. Rernovable contaminat lon of 11000 dpn/100 cn2.

co Average and maxLmum radlat lon levels assoclated with surface

contamlnaEion result ing fron beta-gama emit ters should not

exceed 0.2 mrad/h at I  cm and 1.0 nrad/h at I  cm respect lvely,

measured Ehrough not Bore than 7 ug/cm2 of total  absorber.

A*i
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APPENDIX B

Major Sampllng and Analytlcal Equlpnent

The display or descr lpt lon of a speclf ic product ls not to be const,rued
as an endorsement of that product or i ts manufacturer by the authors or thelr
dmployer.

A. Dlrect Radlat lon } teasurements

Eberl lne MSCAL
Portable Scaler/Ratemeter
Model PRS-I
(Eberl ine, Sante Fe, NM)

Eberllne PRM-6
Portable Ratemeter
(Eberl ine, Sante Fe, NM)

Eberllne Beta-Gamna pancake probe
Model HP-260
(Eber l tne ,  Sante  Fe,  NM)

Vlctoreen NaI Gamna Sclnt i l lat lon probe
Model 489-55
(V l .c t ,o reen,  Inc . ,  C leve land,  OH)

B. Laboratory Analysis

Ge(L t )  Derecrors  (Z)
Model L6CC2220SD, 237( efflctency
(Prlnceton Gamma-Tech, Prlnceton, NJ)

Used ln conjunct ion with:
Lead Shield, SpG-16
(Appl led Physlcal  Technology, Smyrna, GA)

Hlgh-PurlEy Germanlum Detector
Model GI.{X-23195-5, 23% ef.ftciency
(EG&c ORTEC, Oak Ridge, TN)

Used ln conjunct lon wlth:
Lead Shei ld,  c-16
(Gar ra  Produc ts  Inc . ,  pa los  H i l l s ,  IL )

ND-66/ND-680 Sysren
(Nuclear Data, Inc.,  Schaurnburg, I t )

I
-J
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: . J' ;1 Alpha Spectrornet,ry Systen

Tennelec Electronlcs, EG&G ORTEC
i . l  .
i t  Surface barr ler detectors
,.1 (Tennelec, Inc.,  EG&G, Oak Rldge, TN)
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APPENDIX C

Measurement and Analytical Procedures

E - 20a?,7

Gamna Surface Scans

Walkover surface scans were perforued aE I  meter lntervals,  using
Eberl ine Model PRM-6 portable ratemet,ers wlth Victoreen Model 489-55 gamma

sc ln t l ' l l a t lon  probes ,  con ta ln ing  3 .2  cm x  3 .8  cm NaI (T l )  sc ln t i l l a t ion

crystals.  Relat lve counE rates were monltored uslng earphones and increased
rates above the ambient background levels were noted.

Beta-Garnma Dose Rate Measurenents

MeasuremenEs of dlrect beta-ganna radiation levels erere perforrned using
Eberl lne Model PRs-l  portable scaler/ratemeters wlth Model Hp-260 thln-window
pancake G-M probes. Count rates (cpn) were converted to dlsintegrat ion rates
(dpn/ 100 crn2) by dividing the net rate by the 4n eff lc ieney and correcr lng for
the act ive area of the detector.  The effecEive window area Ls 15 crn2 for the
G-M detectors. The average background count rate rras 40 cpm for the G-M
probes. Dose rates were calculaEed by applying the conver 's lon factor of
I ,400 cpn/urad/h to the net count rate.

Sol l  Sanple fuialysls

Gamrna Spectronetry

Sol l  samples were dr led, mLxed, and a port ton placed In a 0.5 I  Marinel l l
beaker.  The quant i ty placed in each beaker was chosen to reproduce the
cal ibrated count ing geomeEry and ranged frorn 600 to 800 g of soi l .  Net soi l
welghts were determined and the samples counted using intr lnsic germanium and
Ge(Li)  detectors coupled to a Nuclear Data Model ND-680 pulse height analyzer
system. Background and Conpton str ipplng, peak search, peak ident i f lcat ion,
and concentratLon calculat lons were perforned using the computer capabl l i t ies
lnherent ln the analyzer system. Energy peaks used for determinat.Lon of
radLonucl ldes of concern were:



I

I
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E-2afi27
U-238 - 0.094 MeV frorn Ih-234 or

1.001 MeV frorn pa-234 (secular equi l ibrtun assuned)

Alpha Spectronetry

Uranlum lsotoplc analyses were performed by dtssolvlng a sanple al lquot by
pyrosulfate fusion and precipi tat ing with barlum sulfaEe. The barium sulfate
preclpl tate was redLssolved and the uranium separated by l lquid -  l lqutd
extract lon. The uranlum was then preclpi tated with a cer lum f luor ide carr ler
and counted usLng surface barr ier detectors, alpha spectropegers, and an ND-6d
Mult lchannel Analyzer.

Errors and Detect lon Linl ts

The uncertaint ies assoclated with Ehe analyt , ical  data, presented in the
tables of this report '  represent the 957( (2o) conf ldence levels based only on
count lng stat ist lcs.  Other sources of error assoclated with the sanpl lng and
analyses lntroduce an addlclonal uncertalnty of + 6 to IO7" ln the results.

CalLbrat lon and Qual i ty Assurance

Laboratory and f leld survey procedures are documented Ln manuals developed
specif ical ly f ,or the Oak Rldge Associated Universi t les I  Radlological  Si te
Assessment Program. Instruments were cal lbrated wtth NBS-traceable
standards. Qual i ty cont.rol  procedures on al l  instruments included dal ly
background and check-source measurments to conflrn equlpnent operation withln
acceptable staEist ical  f luctuat ions. The ORAU laboratory part , ic ipates in the
EPA and EML Quality Assurance Programs. A11 sanples analyzed by ofu\U as part
of thls ver l f lcaElon have been pernanent ly archLved.
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Results of Conf lrmatory U-23g Analyses on
1985 Colonle Remedlal  Act lon propert les .

TABLE I:

TABLE 2:

TABLE 3:

TABLE 4:

uranlun-238 concentratrons in sorr sanpres from serected
colonle vtclnt ty Propert les r  .  .  .  .  .  .  e .  .  o .  .  .  .

Beta-Gamna Measurenents on Selected Colonle Vtc1nlty
Propert tes .  .  .  .  .  .  .  .  .  .  o .  .  .  .  o o r  .  o .  .  .  .

uranlunr-238 concentratrons ln Sorl samples fron the Areaat l l lS centrar Avenue where Additronal Rernedral  Act lon was

r . 2 3
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VEBITICATTON
OF

I985 REI'{EDIAL ACTI0N
VICINITY PROPERTIES

COLONIE INTERII'I STORACE SITE
CoLoNIE, NEtt YORK

INTRODUCTION

Between 1958 and L984, the Nat lonal Lead Indusrr lee plant fn Colonte,
New York, performed varl.ous castlng, ruachlnlng, and nlll lng operatlona on
uranlum. The Plant processed prlnarlly depleted uranlun; howevern snall
amounts of natural  and sl lght ly enr lched ureniun were handled at the el te.
operat lons resulted ln smal l  quant l t les of uranf.um dust belng releaeed through
exhaust vent i lat lon 6tacks'  Thls dust was dlspersed and resldent lal  and
corat lercial  propert ies in the vlc lnlEy of the plant becane contamtnaEed with
low levels of uranl.urn.

Teledyne Isotopes surveyed nelghboring propert les ln 1980 and reported
the extent of uranlum contaminat lon. I  

In october 1983, nore detal led surveys
of lndivldual propert les were lnl t lated by Oak Rldge Natlonal Laboratory
(oRNL) at the direct lon of the U.S. Department of Energyrs (DoE) Dlvis ion of
Remedial  Act lon ProJects. The purpose of the oRNL surveys rras to ldent l fy
those propert ies with uranlum contamlnat ion levels exceedlng guldel lnes
establ lshed by DE, the Envlronnental  Protect lon Agency (EpA), and New york

Sta te  o f f l c ia ls  (Append lx  A) .

The House and Senate Conference Report acconpanylng the Energy and water
Developnent Approprlat lons Act of L984 dlrected the Departrent to glve
prlor l ty to the undertaklng of a decontanlnat lon reeearch and dcvelopnent
proJect lnvolvlng the Nat lonal Lead Industr les el te and vlclnl ty propert lag.

Thle cork ls belng conducted under the Fornerly Ut l l tzed Sltee Renedlal  Aet lon
Progran (FUSMP). Durlng 1985 Bechtel  Nat lonal,  rnc. (BNr),  the proJect

l ' lsnagement Contractor f  or FUSRAP, conducted eddlt tonal character lset lon

turveyt '  rhere necest.ry,  to nore accurately def lne the boundertcc of thc



uranlun contaelnrtton on
retlone on the fol lowlng

properL lea  ldenr l f l cd
2 2  p r o p e r t l e s l

by ORNL and complctcd reoedlel

h
l
t
t
l
t

l l00 Central  Avenue
l l lS  Cent ra l  Avenue

l l29  Cent ra l  Avenue

l l45 Central  Avenue

l l47 Central  Avenue

l l48 Central  Avenue

l l48 Central  Avenue-Rear (10 Garden Lane)
I l50 Central  Avenue

l l52 Central  Avenue

l160 Central  Avenue

1160/ l162 Cenrral  Avenue

L163 l  l16 l  Cenr ra l  Avenue

l165 Centrct  Avenue

l l57 Central  Avenue

1168 Central rtvanue

l l70 Central  Avenue

l lB5 Central  Avenue

l l95 Central  Avenue

7 Palner Avenue

5 Yardboro Ave

24 Yardboro Avenue

25/27 Yardboro Avenue

t
t

The locat icns of these propert ies, relat lve to the former
are shown on Flgure l .  Infornat ion on the radlologtcal
remedlal  act lon ts presented in ORNL designacion survey
data  fo rms genera ted  by  BNI .2  23

NL Industr ies plant,

condlt lons pr lor to

repor ts  and on  f le ld

RemedLal act lon was tn accordance with BNils August lgg5 work plan for
the  co lon le  s t te .24  c leanup cons ls ted  pr inar l l y  o f  excavat ion  o f  con tan lna ted
surface soi l ;  however,  in several  cases addlt lonal act lons, such as renoval of
contaminated stone, scabbl ing, surfaclng and vacuumrng of asphalt  and concrete
surfaces'  and gucter cLeanlng, rrere requlred. Fol lowlng completron of the
remedlal  act ions, a fol lowup survey was performed by BNr to demonstrate
conpl ' lance stth the cleanup cr i terta.  Remedral act ions et each of thepropert les and results of the folrowup surveys are presented ln a
poot-reoedlal  act lon report  prepared by BNI.25 Act lv l t les to tdent l fy and
remove conta' lnat lon on addltronal v lc lnl ty propertree is cont lnulng.

Ir ls the poLtcy of DOE ro perforn lndependent (ttrtrd perty)
ver l f lcat lona of  the ef fect lvenege of  renedla l  act ions conducted pt th tn
FUSRAP' The Radlologtcal slte Aeseesnent Pro6gran of oak Rtdge Arsocirtrd



unlverstt les (OMU) has been deelgnated by DoE ae rhe organlzetton reeponetble
for thls task at the colonle 81re. Durlng March and Aprl l  lgg5, oRAU
performed veri f icat lon act lv l t les for the 22 coronle propert leg renedlated ln
1985' Thls report  descr lbes the procedures and f indlngs of that ver l f fcatLon.

PROCEDURES

ObJ ec t ives

The object ives

have been effect ive

accura te ly  descr ibes

proper t  ies .

Procedures

of the ver l f lcat lon were to conftrn that renedral  act lons
in  meet ing  es tab l rshed c r r te r ia  and tha t  documenteElon
the post-remedlal  act ion radiological  condlt lons of the

l .  Rad io log ica l  survey  repor ts  ( re fe rences  Z_23) , BNI  f ie ld
charac ter rza t ion  da ta ,  the  work  p ran  ( re fe renc  e  24) ,  and the
post-remedlal  act lon report  (reference 25) were revlewed. Da.a were
eva lua ted  to  assure  tha t  a reas  exceed lng  c r i te r ia  were  ident l f ied  and
had undergone remedlal  act l .on. Post-remedlal  act ion uranl.um soi l
concentrat ions and surface dose rate data were compared to cr l ter la
and the post-remedral act lon report  was revlewed for general
thoroughness and accuracy.

2 '  s ix ty - four  so l1  sanp les ,  co l lec ted  dur lng  the  pos t - rened ia l  ac t lon
survey'  uere obtalned fron BNr. Thlr ty-one of these sanples,
represent lng 19 of the 22 properLres, were selected ac random and
lndependent ly analyzed for u-239 by the ORAU laboratory to conftrm
the accuracy of BNI analyses.

3 . A survey team from

lnepect lons  and

beta-gamma dlrecc

ORAU vlsl ted the Colonie area and perforned vlsuel
lftnlted lndependent gamma Ecans, grnna rnd

measuretrents, and aol l  sarapltng on nlne of the 22



prcq)artlas whtch had undcrgone rrnadlal lctlon.

selrrc-ed for lndepcndent ORAU cvaluatlon wlre;

The propcrtlc.

I
I

8r l l00 Central  Avenue - a

b. l l t8 Central  Avenue - a

cr l l29 Central  Avenue - a

d. 1146 Central  Avenue - a

€r l l47 Central  Avenue - a

f .  Ll67 Central  Avenue - a

g. l0 Garden Lane

h. 7 Palrner Avenue - a

1. 24 Yardboro Avenue - a

buslnees

buelneee

restdence

buslness

buslness

buslness

buslness

resldence

resldence

I
]

I,
r
l
l
]

l
3
}

Ftndings of the lnspect lons and radlologlcal  surveys were compared wlth the

posE-renedlal  act lon report  and the establ lshed Colonle cr i ter l .a.  Heasurenent

and analyt ical  equipment and procedures are descr ibed ln further detal l  ln

Appendices B and C.

FINDINGS AND RESULTS

Document Review

Revlew of Ehe ORNL survey reports lndtcated approprlate declslons ln

deslgnat lng propert tes for renedlal  act lon. Each of the proPert les contalned

U-238 concentrat lons slgnl f icant ly above background levels for the

Colonle/Albany 8!€8r Nlne propert les contalned "hot spot" locat lons exceedlng

100 pci /g ( three t l raes cr l ter la).  The ORNL surveys alEo ldent l f led beta-gauun

dose rares on a roof and paved surfaces at tno propert lesr (1150/1152 Central

Avenue and l0 Garden Lane) whlch elther equal.ed or exceeded the 0.2 nrad/h

average guldellne beta-gaura level.

The BNI character lzat lon pr lnart ly ut l l tzed ln-sl tu measurenent8 nl th a

FIDLER* dectector,  cal lbrated speclf lcal ly for the Colonle 8lBe cont lolnantr

Character lzat lone by BNI ldent l f ted addtt tonal areae of contamlnat lon on elght

*FLcLd Inatrunent for the Detectlon of Low Energy Redlatl'on
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of the propert les'  and these areas were approprlr tc ly Lncluded fot reoedfal!ct10n a8 deecrlbed ln the poet-renedlal  act l0n report .  Three otherlocattons'  tdent l f led by BNr f teld data ag exceedlng 35 pcr/s,  rere rmal l  fnarea and did not regulre remedlal  act lon because concentret lon ayeraglng over100 n2 reduced the levels to below the cleanup cr l ter la.  Baeed on the Ln-sl tumeasurements, four smal l  soi l  areasr lnl t la l ly ldent l f led by ORNL onpropert{es at l l00 central  Avenue, Ll47 centrar Avenue, l lg5 central  Avenue,
and 5 Yardboro Avenue, also did not requrre remedtal  actron becauee of thelrI tmt ted  s lze .

v isua l  lnspec t lon  o f  che  proper t ies  se lec ted  fo r  ver l f l ca t lon
measurenenis by oRAU conf irmed the areas of remedlar act lon indtcated by BNrin the post-remedlal  act lon report .  uranl.um-23g concentrat l .ons reported lnthe BNr post remedlal  actLon , :eport  nere berow the cr l ter lon of 35 pcL,g,al though three sanples could, concelvably,  s l tght ly exceed the 35 pcL/s value,
b a s e d  o n  2 o  s t a t l s t l c a l  u n c e r t a l n t l e s .

Conf irmatorv Analvses

The results of gamma sPectrometry analyses, performed independent ly byoRAU and BNr on thi ' r ty-one solr  samples col lected from Ehe remediated colonie
proper t ies '  a re  p resented  ln  Tab le  l .  A  s tudent  T  tes t ,  us lng  Mrn l tab26
s ta t i s t l ca l  so f tware ,  lnd lca ted  tha t  no  dr f fe rence ex is ts  be tween the  means o fpalred data at the 952 conf idence level.  rn addlt lon, conparlson of the twodata  se ts  y te lded a  l lnear  cor re la t lon  coef f rc ien t  (pearson)  26  0 f  0 .g77.Pa i red  resu l ts  over lapped w l th tn  the l r  respec t lve  2o  conf idence l iu r l t s  fo r  25of the 3l  sanples analyzed and wlthln the 30 conf ldence l lmlts for al l  0f  the
sanples'  These frndlngs demonstrate that the o,*U and BNr data ar?s ta t l s t l ca l l y  tnd ts t t rngu ishab le ;  l t  i s  there fore ,  0RAU's  oprn lon  thar  the  BNr
data are accurate and ehould be accepted as presented.

Ver l f l ca t lon  Survevs

I 100 Central  Avenue

v leua l  lnspec t lon  ldent l f led  the  area  o f  remed la t lon  a long the  west  r ldeof the bul ldlng'  s l lght ly elevated contact exposure retes rrere noted durtng



the tamna acEn of thts f , rea'  relat lve to lhe rest of  the property" sol t
aauples col lected from thls porclon (Flgure 2) contalned u-238 concentr i t lonc
of lees chan 35 pct/g.  s l lght ly elevated genma levelg were also noted near
the curb (outside the property boundary) on CenEral Avenue along the front of
the property,  A sanple of resldue fron thls area contalned only l ,3h p1t/s
[ l -238. Elevaced gamma levels are l lkely due to natural  radloact lve nater lale
in the pavlng or pavlng base. So11 sanpl lng results from other locattons on
the Property are presented ln Table 2. Beta-gamma dose rates meagured at s lx
loca t lons  ranged f rom 0 .02  ro  0 .06  mrad/h  (Tab le  3 ) .

l l18  Cent ra l  Avenue

The Samma scan ldentt f ted sl tght ly elevated contact exposure rates
adJacent  to  a  se t  o f  s teps  ( loca t ion  2)  on  the  eas t  s ide  o f  the  bu i ld tng
(F igure  3) ,  and underneath  a  t ree  ( loca t lon  3)  a long the  south  fence l ine .
Levels of U-238' measured in surface sol l  sanples (0-5 cm) col lected from
locaEions 2 and 3r qtere respect lvely 35.2 and 220 pl t /g (refer to Table 2).
Sl ight ly elevated conEact exposure races lrere also noted on the asphalt
parking lot  s l tuated on the west slde of thls property.  Samples of sol l  and
grave l '  co l lec ted  f rom th ls  loca t ion  ( loca t ton  6) ,  con ta lned we l l  be low
35 pCL/s of U-238. A revlew of gamra specEronetry analyses on samples of
asphalt  and asphalt  base, obtalned from thls area durlng the BNr
character izat ion, lndicated concentrat lons of U-238, Ra-226, and the natural
thor lum serles exceeding typlcal  background levels.  Such a conbinat ion of
radionucl ides would not be expected fron the operat lons of the Nat lonal Lead
Industr les plant.  The elevaced radlonucl lde and radtat lon levels aE thls

Iocat lon are slml lar to those occurr lng ln f ly ash, whlch has been used as a
pavlng base ln the Albany/Colonle €lF€Br Beta-gamma dose rates neasured on
paved surface ranged from 0.04 to 0.14 mrad/h (Table 3).  The hlghest level
nas measured at polnt ' rB" (Ftgure 3) near the but ldlng where asphalt  scraplng

had occurred durlng rernediat i .on.

As  a  resu l t  o f  the  so l l  sanp l lng ,  wh lch  ldent i f led  a  U-238 concent ra t lon
exceedlng 100 pCL/g along Ehe l teBt fencel lne, BNI perforned eddtt lonal

remed la l  ac t lon  ln  tha t  a rea  on  November  10 ,  1986 (F tgure  4) .  A f te r  th ts
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rddlttonal chanup onAu prrforucd furthcr vertfreetton renprlng,
prorrnted ln Trbla 4, lndleete thet thc cleenup wr. affcctrvc tn
u-238 concentrrerons to wlthr.n the gutdertne of 35 pcL/s.

l l29 Central Avenue

Thc rcrultt ,

rcduclng thc

vlsual lnepect lon ldent l f led the rernediated area sl tuEted between the
house and the weet Property boundary. l{lth one exceptlon, no locatlone of.
elevated ganna actlvity were noted ln thLe area or eleewhere on thc
ProPerty' contact exPosure rates around the garage were tclce that found on
the remalnder of the property due to structural  bui ldtng natertale.  Sol l
samples col lected from 5 locat lons, lneludlng adJacenc to the aree undergol.ng
remedlal  act lon (Table 2 and Flgure 5),  t  ere less than Ehe 35 pcL/g
cr l ter lon'  Beta-ganna dose rates were wel l  below the 0.2 nrad/h average and
I mrad/h maxiraun guldel lne levels (Table 3).

l146 Central  Avenue

A vlsual lnspect lon of the property ldent l f led the remedlated areas al .ong
the north and west portLon of the property.  Ganma scannLng ldent i f led no
areas of elevated act lv l ty.  Three sol l  samples, col lected fron the planter
area and front lam, contalned u-238 concentrat lons rangtng fron 3.g0 to
30'8 pct/g '  The htghest levels were found ln the 0-5 cm sanpl lng deprh.
sampl lng results are presented ln Table 2 and locat lons shogm ln Flgure 6.
Beta-ganma measurenents, performed at 5 locat lons, ranged from 0.01 to
0 .07  mrad/h  (Tab le  3 ) .

l l47 Central  Avenue

soll was reooved by BNr on all sldes adJacent to thle comnerclar
Property '  oRAU col lected sol l  sanples ac four locat lons adJaeent to
rcnedlated areas (Table 2 and Flgrrre 7).  Three of the locat lons were st turtcd
on the esst s lde of the property ln areae on el ther slde of a dorner rrhere lNr
had noted an lncreaeed FTDLER count-rat€ E€rpoos€r oRAU ganna scrns of thts



rr. l  elso lndtcat?d rl lghtly
U-238 concentratlona ranglng
the r*est  s lde conta lned 7.90

l167 Central Avenue

alGvttcd expoturc ratcr.  Thece canplcr contafncd
from 1.89 to L3. l  pCL/g, I r  eample eol lecced on
pCI/g of U-238,

il
il
il
il
,il
t
,t
il
il

No locatlons of elevated garrma actlvlty were found durtng a walkover Bcin
of the property.  Elght locat lons, adJacent to renedlated ereaa, were eel.ecced
for sol l  sanpl lng (refer to Flgure 8).  The reeulte,  preeented ln Table 2)
lndlcated U-238 concentrat lons less than the 35 pCL/g er l ter lon. Beta_garnna
dose rates ranged from 0.02 to 0.03 nrad/h (Tabte 3).

l0 Garden Lane

The areas ldent l f led by BNr in l ts post-remedial  act lon reporr were
located by oRAU. walkover gamEa scans lndlcated sr lght ly elevated levels ln a
remediated area at the rear property boundary. sanples colrected from
locat lon I  (Table 2 and Flgure 9) contalned 40.7 pCI/g of U_23g at the 0_5 csr
sarnpl lng depth and 18.3 pCL/S at the 5-15 cm sanpl lng depth, I r  should be
noted thaE port lons of the rear of the property have been dlsturbed through
general  brush and tree clear in6; and sol l  renoval,  al though these areas were
not '  to oMUrs knowledge, deslgnated for c leanup. samples cor lected from
locat lon 2 ln rhls area (Table Z) conralned 4,g4 pCt/E U_Z3g (0_5 cm) and
6 '7 r  pCTlg  u-238 (5 -15  cm) .  one sanp le ,  co l lec ted  adJacenc to  a  remed la ted
area at l0 Garden Lane, contalned 40.7 peL/S of U_23g; however,  thls ls an
lsolated spot and averaging over a 100 r2 surface area would saEl6fy the
establ lshed cr l ter lon. Beta-gamna levels,  renorted in Table 3, ranged from
<0'01 to 0'05 mrad/h. The ORNL survey 19 ldent l f led average beta-gamna revels
of 0 '20 rarad/h on the roof.  Thts level sat lsf les the DoE cr l ter la for the
Colonle vtclnl ty propert ies.

7 Palmer Avenue

No loca t lone o f  s lgn l f l can t ly  e leva ted  contac t  rad ta t lon  leve la  were
noted by the walkover scens. Sol l  campLes were col lected fron 12 loeet lonr
(Table 2 and Flgure 10).  Concentrat lone of u-238 ranged frour 9.53 to
19.3 pcL/$, at  che 0-5 cm eanpl ing depth and 2.34 to 14.6 pcl /g at the 5-15 cm



l

drpth' Bctr-8anna doee ratef wcrG well below the o,z nred/h fvGrrge and
1,0 nrad/h maxlnun gutdcl lne levels,

24 yardboro Avenue

The walkover Semua scan ldent l f led el ight ly elevated exposure rateo on
the asphalt located on the ea't and west etdea of the property, The oRilL

"t" t ' "y22 
reported slml lar f tndlngs and euggested that elevated act lv l ty ln the

seal lng coat could be responslble for the hlgher radrat lon levele. Beta-ganma
readlngs were also elevated, though l ln l ted to the weetern porglon. Levele
ranged from 0'02 to 0.10 mrad/h (Table 3),  sat lsfylng the averege and rnaxinun
dose rate crt ter la.  Results of sol l  sanpl lng at three locat lons (Flgure l l )
are l isted ln Table 2. samples from locat lon 3 were col lected wlthln the
remedlated area'  uranlum-238 concentraElons were less than the 35 pcr g
cr l te r lon  in  a l l  cases .

Addlt lonal Analysis

Levels of radlonucltdes, other than uranLum, Ln oRAu samples from the
colonle Propercles were typtcal  of  concentrat lons normal ly occurr lng in soi ls
fron thls area of New York.27 rsotoplc analyses performed prevrously on
samples col lected frorn other vlc lni ty propert les 28 had conf lrmed that the
uraniurn contaninant ls depleted tn U_235.

CONCLUSIONS

Based on the results and f lndlngs of thls lndependent ver l f lcat lon etudy,
2l  of  the 22 remedl 'ated propert les were found to $at lsfy the establ lshed
crl ter la '  Addit tonal remedlal  act lon naa perforned on a smal l  area of
resldual contaminat lon on the renalnlng property;  ver i f lcat lon senpl lng af3er
thle addlt lonal c leanup demonstrsted that thrs property hcd aleo bccn
adequately decontanlnated. I t  le therefore the oplnlon of the ver l f lcet lon
contrtctor '  oak Rldge Aesoclated unlversir les I  Radlologtcal  stEe Accesgncnt
Progran, that remedlal  act lon on the 22 propert les deccr lbed hercln har bccn
c f fec t l ve  ln  l s t l s fy lng  the  es tEb l lshed DoE cr t te r ta .  I t  i s  a l ro  0RAUfr
oplnlon that the documenEatlon cupport lng the rerncdtal  rct lon proccrr t r
cdcquatc  tnd  accura tc .I

}
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Section of Colonie, NY, lndicot ing Locqtions of Vicini ty
Propert ies Relot ive to the Former Notionol Leod
lndustr ics Plont
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RESULTS OF CONFIR!'I.ITORY
FRO{ 1985 COLONIE

TADLE I

U.238 ANALYSES
REMEDIAL ACTION

ON $OIL SAI{PLES
PROPERTIES

PropertY and SamPlea U-?3E.Conceilret
BNI AnalYsts

r
:

:

t
t
I
il

I
t
t

tl00 Central Avenue
I

l l lS Central Avenue
I

t l29 Central Avenue
2
4

ll47 Central Avenue
4

I 148 Central Avenue
5

l0

It50 Central Avenue
2

1152 Central Avenue
3
4
7

t l60/1162 Centra l  Avenue
I
5
7

l16l Central Avenue
8

t t.66 Central Avenue
2

l0

t167 Central Avenue
I
5

1 3 . 3  t  5 . 0

2 0 . 0  !  4 . 0

6 . 5  !  I . 0
<  I . 2

3 .1  t  0 . I

14 .3  !  [ . 5
2 .1  t  0 .3

2 .9  t  0 . I

9 .4  t  2 . 6
13 . l  !  4 . 5
33 .3  t  8 .0

[3 .2  t  5 .0
17 .5  t  6 .6
14 .2  !  0 .3

5 .5  !  1 .3

2 .L  !  0 .1
26 .5  t  8 .3

2 .6  !  l . l
3 . 0  t  l . l

1 .0 .2 !  2 .4b

2L .4  t  3 .3

o .97  !  0 .70
0 .51  !  0 .69

3 .27  !  0 .62

12 .g  t  2 .4
3 .06  r  0 .  6 l

3 .24  !  0 .58

9 .33  t  l . l 2
10 .8  !  I  . 4
Zg.7 t  l .  5

l l . l  !  1 . 0
14 .g  !  2 .7
15 .3  !  L .2

6 .94  !  0 .92

l . gg  t  0 .55
24 .7  !  4 .0

3 .66  t  0 .66
4 .  16  t  0 .6E

2T



TABLE I (Conttnued)

RESULTS OF CONFIRI'{ATORY U-238 AT{AIYSES
FROT.{ 1985 COLONIE REI'IEDIAL A'CTION

ON SOTL SAMPLES
PROPERTIES

Property and SaoPlea U-338, Concentrat
BNI AnalYels

$t
:il
t
,.il

I
I
I
I
I
t

I
t

l168 Central Avenue
r2

l l70 Central  Avenue
2
6

I 185 Central Avenue
t

I l95 Central  Avenue
2
4

l0 Garden Lane
I
2

5 Yardboro Avenue
2
3

24 Yardboro Avenue
4

25127 Yardboro Avenue
3

2 .3  t  0 .9

15 .4  t  I . 5
5 .0  !  0 .7

1 .0  !  0 .7

2 .2  t  0 .7
7 .9  t  0 .1

4 .7  t  0 .3
I1 .7  t  0 .4

1 .42  t  O .77

19 .7  t  l ' 3
4 .75  t  l . 0 l

0 .92  t  0 .56

2 .79  t  0 .64
g .2g  t  l . 0 I

6 .25  i  I .  15
l3 .g  !  2 .7

2 .5 I  t  0 . 56
I . 42  !  O .42

2 .74  !  0 .55

4 .42  t  0 .65

2.5
2 .0

1 .3
0 .8

t
!I

2 .4  t  0 .2

5 .7  t  0 .5

2 5
ssample ldent l f tcat l 'on as
bErrors are 2o baeed onlY

presented ln the BNI post-renedtal  act lon E€poEtr

Ln count lng stat lst lcs '

22



TABTE 2

uRANru{-z38 CONCENTnATTONS I'N SgrL SA}iPLES

iiiii-iiuucruu coioNrE vrcrNrrt PRoPERITEE

U_Z3g Concenrraslen (pCt/S)
PropertY and Locattona Sanple DcPth

( cn)

ll00 Central Avenue
LA
IB
2A
2B
3A
3B
4A
4B
5A
5B
6A
6B
7A

ll lS Central Avenue
IA
2A
3A
4A
4B
5A
5B
6A
6B
7A
7B
8A
EB

I 129 Central Avenue
IA
TB
2A
2B
3A
3B
4A
4B
5A
5B

13 .3  t  l . gb
12 .3  t  l . l
6 .06  i  0 .76
g . l 5  t  2 . 13
5 .90  t  0 .80

14 .9  t  1 .2
l . 0 l  t  0 . 76

Z l  , g  t  3 . 1
5 .69  t  0 .73
4 .69  t  1 .63

t l . 6  i  l . I
l o . 7  t  0 . 9
1 .34  t  0 .67

0-5
5-15
0-5
5-15
0-5
5-15
0-5
5-r0
0-5
5-15
0-5
5-15
0-5

0-15
0-5
0-5
0-5
5-r 5
0-5
5- t5
0-5
5 -15
0-5
5- I5
0-5
5-r5

0-5
5-15
0-5
5-15
0-5
5-15
0-5
5 -15
0-5
5-15

0 .63
35 .2

220
8 .53
5 .32
0 .86
0 .70
7 .4L
6 .4 I
8 .33
3 .80
0 .41
1 .24

i  0 .83
t  2 .1
r5
t  0 .82
t  o .77
r  0 .98
t  0 .44
t  1 .31
t  l . l 8
t  l . l 0
t  0 .68
t  0 .32
!  0 .70

l3 .g  !  2 .6
5 .43  !  1 .48
3 .39  t  0 .64
2 .73  t  1 .39

2O.o  t  1 .8
2 .50  t  1 .27
5 .38  t  0 .7E
3 .21  I  1 .29
6 ,22  t  1 .49
2 .20  t  0 .52

23



TABLB 2 (Contlnucd)

UMI.TIU}I-238 CONCENTRATIONS IN SOIL SA}TPLES

iior.r snuucrED coLoNrE vrcrNrrY PRoPERTTES

Sanple DePth
(cm)

u-238 Concentras-isn (PCt/$)
PropertY and Locatlona

t
'il
rl

I
t
I
I
I
I
I
I
I

l146 Central Avenue
IA
IB
2A
2B
3A
3B

tI47 Central Avenue
IA
IB
2A
3A
3B
4A

tl$7 Central Avenue
TA
IB
2A
2B
3A
3B
4A
4B
5A
5B
6A
6B
7A
7B
8A
8B

lg .6  t  I  . 3
10 .2  t  1 ,9
10 "  3  t  1 .0
3 .90  t  [ . 58

30 .9  t  2 .0
9 .55  t  0 ,94

13 .7  t  1 .3
l . gg  r  0 .63
9 .05  t  1 .34

12 . l  t  l . I
2 . 95  i  0 . 93
7 ,90  t  0 .99

9 .52  t  0 .91
6 .94  t  1 .42

I l .  I  !  0 . 9
10 .4  I  2 .1
l 3 ,g  t  l . l
5 . 27  t  l ' 04

31 .0  t  2 . l
lE .3  t  1 .6

<0 .36
4 .47  !  0 .88
l . 2 l  t  0 . 6 I
6 . t g  t  0 . 97

0-5
5-15
0-5
5-15
0-5
5-15

0-5
5-r5
0-5
0-5
5-15
0-5

0-5
5-15
0-5
5- t5
0-5
5-15
0-5
5-15
0-5
5-r5
0-5
5-15
0-5
5-15
0-5
5-15

12.3 1 .6
9 .22  ! . 0 .92
8 .68  t  1 .09

I  1 .7 1 .2

!
t
I
+



TAELE 2 (Conttnued)

URANIU}I-238 CONCENTRATIONE IN SOIL SAI'|PLES
FROI-I SELECTED COLONIE VICTNITY PROPERTIES

Property and Locattona Sanple Depth
( c m )

U-238 Concentrasl6n (PC1l8)

I
I
I
I
I
I

l0 Garden Lane
IA
LB
2A
28
3A
3B
4A
4B
5A
5B

40.7 t  I  .8
l g .3  !  1 ,7
4 .94  !  0 .70
6 .7L  ! .  0 . 76
4 .74  !  0 .74
1 .34  !  0 .72
1 .89  t  0 .53
9 .74  !  o .E l
1 .08  t  0 .84
1 .28  t  0 .61

l l . 4  !  l . I
2 . 34  t  0 .53

14 .0  !  1 .3
7 .51  !  L .29
g .6g  !  L .20
5 .31  t  0 .86

Lg .z  !  1 . 5
14 .6  +  I  . 3
I l . l  !  1 . 7
6 .39  !  0 .79

10 .2  !  2 ,0
5 .45  !  0 .84
g .5g  t  1 .58
5 .36  t  0 .70

lg .3  !  3 .0
g .1g  !  1 .09

lg .g  t  1 .5
6 .27  !  0 .79
9 .53  t  t . 12

10 .2  !  l .  I
9 . 62  t  1 .02
6 .79  t  0 .82
7 ,97  t  2 ,70
9 .75  t  1 .22

Palmer Avenue
IA
LB
2A
2B
3A
3B
4A
4B
5A
5B
6A
6B
7A
7B
8A
8B
9A
9B

l0A
l0B
l lA
l lB
l2A
L2B

0-5
5 -15
0-5
5 - r5
0-5
5 -  l 5
0-5
5 -15
0-5
5 -  l 5

0-5
5-r5
0-5
5 - t5
0-5
5-15
0-5
5-15
0-5
5 -15
0-5
5-  l5
0-5
5 -15
0-5
5-  l5
0-5
5 - t5
0-5
5-15
0-5
5-  l5
0-5
5- l  5

25



TADLE 2 (Conttnued)

URANIUH-z38 CONCENTRATIONS IN SOIL 6A}IPLES
FROM SELECTSD COLONIE VTCINITY PROPERTTES

PropertY and Locationa Sample lbPth
( crn)

U_239 Concenrratton (pCL/ g,)

24 Yardboro Avenue
IA
IB
2A
28
3A
3B

0-5
5 -15
0-5
5 -15
0-5
5 - t5

10 .4  !  2 ,0
7 .43  t  0 ,97

20 .9  t  1 .5
g .0g  !  1 .02
2 .78  !  0 .53

20 .0  !  2 .3

a R e f e r  t o  F i g u r e s  l - l l .
bEr rors  ^ r . la  based on ly  on  count lng  s ta t i s t tcs '

26



TAIIE T

IETA-GAISIA lCAFUBgHfllTf, fl tEL'g$O* 
cotoNIE VtcrNllfl FtoPElftES

Propertr' and Loerttont -'effiz roo *ltlsa' hY'r?Eillr

t ral

rEtaJ

n '
A
B
c
D
E
F

Cenr
A
B
c
D
E
F
G
H
I
J

I
t
I
t
I
I
t
t
t

l l00 Ce

l l l S L Avenue

1129 CentraL Avenue
A
B
c
D
E

I 146 Central Avenue
A
B
c
D
E

ll67 Central Avcnue
A
D
c
D
E

2320
2890
r980
3080
1330
r820

3420
7220
5050
3r50
2200
2L70
l 980
1940
2470
3650

1672
I r80
2200

570
lE60

r 100
3760
9720
2390
650

950
1600
I lE0
t40
E00

0.04
0.05
0.04
0.06
0.02
0.03

0.06
0.  t4
0.09
0.05
0.04
0.04
0.04
0.04
0.05
0.07

0.03
0.02
0.04
0.01
0.04

0.02
0.07
0.07
0.01
0.01

0.01
0.01
0.0t
0.0t
0.01



l ,t
.il
,t

TABLE 3 (Contlnued)

BETA-GAUMA MEASURE}IENTS ON SELECTED
COTONIE VICINIIY PROPERTIES

Property and Locat lona Beta-Ganma levele
dpn/ 100 cn- nrrad/h

t
I
I
I
I
I
I
t

l0 Garden Lane
A
B
c
D
E
F
G

7 Palmer Avenue
A
B
c
D
E
F

Avenue

t220
2580
I 560
910
650

<560b
<560b

<490b
I t t 0
1390
l3  l 0
530

t3  10

860
l  150
r r50
2090
940

r350
4760
6030
5r30

0 .02
0 .05
0 .03
0 .02
0 .01

<0 .01
<0 .01

<0.01
0 .02
0 .02
0 .02
0 .01
0 .02

0 .02
0 .02
0 .02
0 .04
0 .02
0 .02
0 .08
o . l 0
0 .09

24 Yardboro
A
B
c
D
F

F
G
H
I

.Refer  to  F lgures l - l l .
D(() Indfcates value ls less than
lnstruoentat lon,

the nlnlnum detectlon capabll l ty of the



,t
TABLE 4

URANIUM-z38 CONCENTRATIONS IN SOTL SA}'IPLES

I I I S C E N T R A L A V E N U E ' I { H E R E A D D I T I o N A L R E T " T E D I A L

FRO}I THE AREA AT
ACTION I{AS PERFORMED

I
Locat lona Sanple Depthb

( crn)

U-238 Concentrat ion
(pcr/s )

IR
2R
3R
4R
5R
6R

I
I

0 -
0 -
0 -
0 -
0 -
0 -

15
t5
I5
l5
r5
l 5

g .g  t  l , 3c
g .g  t  l . l
1 . 70  t  0 .96

<0 .43
0 .9  t  1 .6
1 .71  t  0 .92

a
bI

I
I

I
I

Refer to Flgure 4.
Depth below excavated surface, which

or tg ina l  sur face  leve l .
Errors are 2o based only on count lng

ranged from

sta t  l s t  l cs  .

20 - 25 cm below the
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APPENDIX A

CRITERIA APPLICABLE TO THE COLONIE SITE



APPENDII( A

t
t

Crttcrta r lppltcrblc to thc CsXonlc Elta

$ltc rpect.ftc crlterle for Colonle propertkr ccre d:vclopcd by IIOE rlth

lnput by l lew York ctate and EPA off lclalc. Thecc erttcrle trc;

L Sol lil
t
I
t
t
il

t r Levela of depleted

averaged over a 5

wtIl be removed.

One hundred pCt/g

cr l ter la) averaged

w11L be rernoved.

uranlun (U-238) encecdlng EhlrtT'11vs 9C,{18

cn (2 1n,) depth and a 100 nz (LrO76 f.r l)  lr , ,cr.

of depleted uranlun (approxlnetcly thrcc tL*s

over a 5 cn (2 ln.)  depth and t  c2 (10 f tz)

b .

2. Structures and paved surfacee

Surface contanlnat ion of 5 'Oo0 dpn/100 
"^ '  

everaged ovcr ln

area not exceedtng I  t2,  s l th a nexlnun of l5r0m dpc/ l@ 
".2 

1o

areaa of not nore then l0O cn2.

Renovablc conttmlnat lon of 11000 dpt/ l0O ct2.

Averrge and nlxlnun redlatlon lcvclr tt.oclrt.d ulth rurflce

contaolnetlon rctulElng fron bcte-grmr Grlttrrr .hould not

excccd 0.2 nrad/h et I cn rnd 1.0 lrrd/h rt I cr rlrprctlaltr

marurcd through not mr. then 7 qg/cal of totrl lblorbtr'

8 .

C r

t

I
I

A- l



APPENDIX B

MAJOR SA}TPLING AND ANALYTICAL EQUIP}IENT
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APPENDIX B

MaJor Sampllng and Analytical Equlpment

The dtsplay or descrtptlon of a Bpeclftc product le not lo be construed

as an endorsement of that product or lts nanufacturer by the authors or thelr

employer.

Dlrect Redtatlon Measurenents

Eberllne RASCAL
Portable Scaler/Rateneter
ltodel PRS-I
(Eberl lne, Sante Fe, NM)

Eberllne PRt{-6
Portable Rateneter
(Eberllne, Sante Fe, NI't)

Eberline Beta-Gamna Pancake Probe
Model HP-260
(Eberl lne, Sante Fe, NM)

Vlctoreen NaI Gamna Sctntt l lat lon Probe
Model 489-55
(V ic to reen,  Inc . ,  C leve land,  OH)

Laborat,ory Analysls

Ge(L t )  Detec tor
Model LGCC2220SD, 231! efflclency
(Prlnceton Gamna-Tech, Prlncetonr NJ)

Used ln conJunct lon wlth:
Lead Shleld, SPG-15
(Applled Phystcal Technology, Snyrnar GA)

Htgh-Purlty Gernanlum Detector
Model Ct{X-23195-S, 232 efftctency
(EGec ORTEC, Oak Rldge, TN)

Used ln conJunct lon wlth:
Lead Shleld, G-16
(Gamre Products Inc.;  Palos Ht l ls,  IL)

Uultlchannel Analyzer
ND-66/ND-6E0 Syctern
(Nuclear Data, Lnc.,  Schaumburg, I t )

B .
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MEASUREI.IEM AND ANALYTICAL PROCEDURES
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APPENDIX C

Meaeurement and Analytlcal Proceduree

Ganma Surface Scans

I{eLkover surface scan6 were perforned et I neter tntervele, uslng

Eberllne l.todel PRlf-5 portable rateneters wlth Vlctoreen Model 489-55 genne

sclnt l l lat lon probes, contal .nlng 3.2 cm x 3.8 em NaI(Tl)  eclnt l l lat ton

crystals. Relatlve count rates were nonltored uslng earphonee and lncreased

rates above the anbtent background levels lrere noted.

Beta-Garnna Dose Rate Measurernents

Measurements of dlrect beta-gama radlatton levels were perforned uslng

Eberllne Model PRS-I portable scaler/ratemeters wlth llodel HP-260 thln-rslndow

pancake G-M probes. Count rates (cpn) were converted to dislntegratlon rates
,

(dpm/100 cur ' )  by dtvldlng the net rate by the 4n eff lc iency and correct lng for

the act ive area of the detector.  The effect lve wlndolr  area ls 15 cn2 for the

G-M detectors. The average background count rate was 40 cPu for the G-M

probes. Dose retes were calculated by applying the converslon factor of

11400 cpm/rnrad/h to the net count E8t€o

So11 Saruple Analysis

Gamna Spectronetry

Sol l  sampl.es were dr led, mlxed, and a port lon placed ln a 0.5 I  Marlnel l l

beaker. The quantlty placed ln each beaker was choeen to reproduce the

caltbrated countlng geonetry and ranged fron 600 to 900 g of soll. Net eoll

welghts were deternlned and the srnples counted uslng a hlgh-purlty lntrlneic

geroanlurn detector coupled to a Nuclear Data Model ND-580 pulse helght

analyzer elat€tr. Bagkground and Conpton strlpPlngr Peak search, pcak

tdent l f lcat loh, and concentrat lon calculat lone were perforned uclng the

computer capablllttes lnherent ln the analyzer systen. Energy peaks revlewcd

for determlnat lon of U-238 eol l  concentrat lons t tere:
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U-238 - 0.094 MeV or 0.053 MeV frorn Th-234

(seeular equt l lbr lurn assurned )

Errore and Detect lon Llni ts

The

t8bles of

count lng

analyses

or 1.001 IleV fron Pe-231t

uncertalnt les assoclated with the analyt lcal  datar presented ln the

thls report ,  represent the 952 (2o) confLdence levele baeed only on

stat lst tcs. Other sources of error aesoclated wlth the eanpl lng and

lntroduce an addit lonal uncertalnty of t  6 to l0Z tn the results.
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Callbrat lon and Qual l tv Assurance

Laboratory and field survey procedures are documented ln nanuals

developed speclf lcal ly for the Oak Ridge Assoctated Unlverstt test Radlologtcal

Slte Assessment Program. Instrunent6 l rere cal lbrated wl. th NBS-traceable

standards. Qual l ty conErol procedures on al l  lnetrunents tncluded dal ly

background and check-source measurenents to conflrn equlprnent operatlon wlthln

acceptable stat lst lcal  f luctuat ions. The ORAU laboratory part lc lpates Ln the

EPA and EML Qual i ty Assurance Prograns. A11 slxty-four sanples recelved by

ORAU from BNI as part of thls verlftcatlon have been permanently archived.

c-2
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VEN,IETGATI(xS
OF

NE|EDIAL ACTIOTIS
AT 1104 CErrnAL A\tltttE
AllD 50 YAnD!oRO AvlllltE

coLoNrE, xlfl xnx

INIROUJGIION AIID SITE HISMT

lrtrnm lgSE .nd 19E4, ttrr Nrtlonel hrd Indurtrl,tr plrnt tn Colonto, Nw

Iork, prrfotud vrrtorg crlttnS, rechtnlrg. tnd rl'lllrq op'artlont on rrrenl'ur'

tlrr p[nt prlurlly Procrtt.d drpfutrd rrgnLnr; houtrnr, urll rmrrntr of

nrturel rrd tll,ght1y rnrtchld ur.ntra u.ro dto hrndlcd rt t'hr rlte '

Oprretionr r6ultrd ln nrll qrrrntlttu of urenlrrn drut brtng rel|r$d throutlr

rxtrrrrrt v.nttlrtlon rteckr. ttrtr &rt ulr dtrprrnd rnd rmldenttrl rnd

corrrclel prop*tlrt ln thr vtclntty of tltrr plrnt brcrn contulil,sltod utEfi lov

b.;rir of rrnnltrn.

Trlrdynr Irotopts rurueyrd nel.$rborln3 ProP.rtlrr ln 19t0 rnd r'Port'd th'

.rt.nt of urrnlrn concglartlon.l In Oetobrr 19t3r lor' drtrllrd runrryr of

tndlvldnrl proprrtSr nrr tnttl,rttd by Ork Bld3o Netlonrl lrborrtotT (ORNL) ru

ttrr dlrtctlon of ttrr U.S. Deperilnt of Enerpl'r (DOE) Dlvlrton of Rcnadtel

Actlon ProJrctr. ttrr pgrAoll. of thl ORIIL runtryt Yrt to ldrnclf,y Ehorc

prop.rtl.r utth urrnlu eontulrrrGlon lrrnlr trcmdl'ng Eutdcltncr $trbllrhcd

by DOE, tht Envlrottontel p;ot.ctlon Agrncy (EPA), end Nru York Strtt offlclrls

(Apprndtx A).

Ttrc Houro rnd Srnrtr Gonforrncr Rcport rcco4anylry thc Encrgy end lfrtrr

Drvrloprrnt APProprletfonr Act of 19t4 dlrrctod thr Drpertrrnt to glvl'prlorlty

to drr wrdortrkLng of r drcontuinrtlon rrnrch rnd dcvcloP!.nt proJcet

lrnrcIvlng tho Nrtlonrl lred Indurtrlu rltc rnd vlclnlty propcrttm' Ttrb vork

g brtng conductrd urdrr ttrr Fonrrly Uttllztd Sltrr Rcrrdlel Actlon Progrrn

(ntSRAP). Durlq 19t5 tochtol l{etlonel, Inc. (!NI), thc ProJcct l{rnegucnt

Gontrrecor for FUSRAp, cbnductcd eddltlonrl ehrrectcrlzetion turnc]rt, rltcrc

noctttarJ|l to aor. eccurrttly drf,tnc chl bowrderl.' of che urrnlun

coatulnrtlon on 24 propcrtlsr ldcntlflcd by mNL. Thcrc ProPGrtlet rtGrc:



ll00 Crntrd Avcnuc

1104 Contrel Avcnuc

111t Contrrl Avrnuc

1129 Grntrrl Avcnuc

1146 Crntrd Avcnuc

1147 Crntrel Avrnuc

114t Crntrrl Avenuc

1148 Ccntrel Avtnuc-Rcrr (10 Grrdcn hnc)

1150 Grntrrl Avrnuc

1152 Ccntrrl Avrnue

1160 Contrel Avcnue

LL6O/LI62 CcntreL Avonue

06?ott

1163/1161 Crntrrl Avrnr

1166 Crntrel Avrnul

1167 Crntrrl Avcnuc

116t Ccntrrl Avonuc

1170 Crntrel Avonur

11t5 Crntrel Avtnuo

1195 Crntrel Avrnuc

7 Prlmr Avcnuo

5 Yrrdboro Avrnur

24 Yer&oro Avtnu.

25/27 Ylrdboro Avcnuc

50 Yrrdboro Avcnuc
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Ihrrlng 1985 ENI prrfotmd rrnodlel lctl,onr on thr 24 proP.rtl.s

ldcntlflcd ebovc. Ttrc rcncdlrl rctlon3 yor. pGrforncd tn rccordrncr slth

BllI'r Augurt 1985 sork phn for tht Golonlo Sltc.2 Clcrnup conrlrtrd

prhrrlly of rxcevrtl.on of cont.tlnrt.d rurfecc roll; horcvcr, ln tcvcrrl

clr.r rddttlonel retionr, ruch u rrlovrl of contellnrtrd rton , rcebbllng,

vecuulng of erphelt rnd concr.ta rurfecu, rnd gutt.r clonlng, r.rt

rrqulrcd. Folloulng corylctlon of rrredlel rctlonr, r follonrp 3untsy wrg

pcrfonod by BNI to dctonctr.tc colplhncc ulth thc clcenup guldcllnca.

Rcncdiel rctlonr rt cach of thc propcrtlrs end rcrultr of thc follonrp turvcys

lr. prreontod ln r port-renrdlel ectlon roport prcprrcd by BNI.3 Actlvltlcr

to ldcntlfy rnd r.rovc contrrlnrtlon on eddltlonel vlcinlty propcrtlcr erc

contlnulng.

It 1r thc pollcy of DOE to pcrforn lndcpcndcnt (thlrd party)

vorlflcrtlonr of thc rffcctfvcncar of rcucdlal actionr conductsd Ylthln

FUSRAP. Ttrc Erwlrorucntrl Sunrcy and Sltc Acgccsncnc Progrrn of Oek Rldgc

Aroclrtrd Unlvcrrltlor (OMU) her bccn &rlgnrtcd by DOE u th. orgrnizetlon

rmponrlbh for thlr trrk rt thc Colonlc rltc. Durlng l{rrch end Aprll 19t5,

O8AU prrforred vcrlflcetlon rcclvltlo for thc 24 Golonlr prop.rtl.r

rmrdletrd ln 1985. Trrcnty-tro prop.rtlGr rcr. found to 3rtlrfy tht

rrtrblkhrd rrrodlel ectlon guldollncr, end l r.port dcscrlblng thr ORAU

v.rlflcrtlon rcttvttlGr on thcro proprrtlcr rlr prcperod.4 Ttro tro proporEht

.t 1104 Centrrl Avlnur rnd 50 Yrrdboro Avcnuc (Golonlc vlclnlty proptrtl.r

I



AIO42 rnd AIrl3, r.rprcttvrly) y.r. notod to hrve rrrldrrrl b.tr.trur

contrllnrtlon lcvcls on thc roofs ln .xc.rr of thc guldrllnc lrvck of

1.0 nred/r, ltxlnun, end./or 0.2 lrrdTh, rv.r.t.. Ttrc locetlonr of thur tvo

Proptrtl.r rrletlvc to thc forncr Nrtlonrl lred phntr .r. rhoun on Flgurc 1.

hchtrl Netlonrl, Inc. pGrfonod lr.rllrntr of tho pocrnclel redlologlcrl

dorcr to rorkcrs rnd thc publlc, rr e rcrult of rcrldurl contellnrBlon on thc

roofr of thcr tuo bulldlngs. Ttrcro l.s.Jr!.ntr dclonrtrrt.d thet thc nrxlnrn

conlttad cffcctlvc dora cqulvdcnt to r rclbcr of thc publlc uould bc only e

rlrll frrctlon (ebout 6t for Ehr propcrry wlrh thr hlghu contrnlnrtlon lavol)

of thc mE rrdletlon protrctlon rtendrrd of 100 lrcn/y, duc to thc rcridurl

urenlun contenl.netlon.5,6 Ttrlr 1r conridcrcd thc uppsr ..lnlc of porrlble

dorca, bascd on con$Grrntivc rsounptlons rnd propcrty usc rccnerlog. Accur1

doros sould bc substrntlelly lowcr rnd lndlotlngulgheble frou nacurel

beckground lcvcls. On thc besls of thcsc essGssncnts, Lt wrs dctcr:ulncd by

DOE thet furthar rcuadlel rctlons on thc roofs of thcsc cno propcrtl.Gs wcre

not ntc.3srry. Followlng tha dctcrnlnetton thrt rddltlonel rcucdlel actlon

ula not rcqutrcd, ORAU conplctcd thc rovl.cw of supportlnt docuncncs, provldcd

I Lcctcr of vcrlflcetlon to DOE,7 end prcpercd thlr rcport, descrtblng thc

proccdurcs and flndlngs of the vcrlflcetlon rctlvltlcs.

PROCEDT'RES

Oblcctlvcs

Ttrc obJcctlves of the vertficatlon uere co conflru that the surrreys,

nnpllng, end analysas conductcd prlor to, durlng and followlng renedial

rctlon end eesociated proJect docunentetlon provlde an rccurate and conplete

dcacrlptlon of the eondltlon of the property and thereby, conflra that

rcucdlrl actlons have been effectlvc ln neetlng establishcd crlterla.

Procrdurcs

1. Rrdlologlcel survcy rcporcs (rcfcrcnccs 8 end 9), BNI ftrld

cherectrrlzrtlon dace, thc rork plen (rcfersncc 2r, end tho

port-rcncdlel rctlon raport (rcfcrcnce 3) wcrc rcvlcwcd. Detr mrr

ovrlurtod co rsrurc thet ercec cxcccdlng crttrrle vcra ldcntlfhd end
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hed undrr3onr rrndtel rctlon. Port-r.aadtrl ectlon urrnltn rol.l
conc.ntrltlonr rnd rurfrcr dom rrtr drCr uar. coryrrrd to crlBrrlr
rnd tho pott-rcr.dkl rctton r.port ull rrvlorrd for grnrrel

thoroughncr rnd rccurrcy.

2. Ttrlrty-onc ro11 rr4lcr, eollrctod during thr port-reredlel rctlon
tul'nly, u.r. obtelncd fror BD|I end tndcpendrntly rnrlyzrd for U-238

by thc ORAU leborrtory to confln thr rccurecy of tlfl enrlyrrl.

3. A rurrrry tmr fror ORAU -.'l.tLted thr Colonlo erre md prrfotrd vlrrH1

lnrprcttonr rnd llrttcd lndrprndrnt trn rc.nr, tr[l end btte-tran
dlroct lcrrur.Lntr r rnd toll $ryllng on thc tno propcrttcr.

Flndlngr of thr tnrprctto$ rnd rrdtologlcel rur:v.yr eerc corytrcd ulth
thc port-rcrodlrl ectlon r.port rnd thc trtebllrhrd Colonl"r crltcrle.
l{relurcmnt end enrlytlcrl rqulpmnt end proecdurct lr. ducrlbod ln furthrr
d.trll ln Apptndlcu I rnd G.

FINDI}rcS AND REST'LTS

Docunrnt Rrvlru

Rrvtrv of th. oRNL runr.y r.portr lndlcetcd epproprletr d.c131onr ln
d0lgnrtlng prop.rtl.e for rrnedlel ectlon. Eech of Gho propcrtl.r contrln d

U'238 conc.ntrrtl.onr rlgntflcently ebovc beclcground lcvck for thc
Golonlr/Albeny lr.r end 'hot tpotr locetlonr rxcccdlng 100 pCL/g. the ORI|L

rufv.y. rko ldrntLflrd bote-gue dor rrt.s on thc roofr rhlch cxcocdcd

1.0 uedTtr, rrrh.u, end/or 0.2 rredTtr, lvcrrtc.

Ttr ltl eherecBrrlzrtlon prherlly utlllzcd ln-altu LGuurcrcncr ulth r
HIDIIR* drtrctor, cellbretod rprclfleelly for thc Colontc ritc contutnent.
CherecEerl:etlonl by llfl dld not ldcntlfy rddlElonrl locettonr of

contrrlnrtlon txcmdlng thc 35 gCL/g rvGrrtc guldrllnc for ercet of 100 12
(1.076 ft2). Sovcrrl uell ro11 ercu on 1IO4 Ccntrrl Avcnuc ldcntlflcd er

*Flrld Inrtnr.nt for tha Dsccctlon of lor Energr Redletlon



hrvtng urenlul cont.1lnrtlon ln thc ORNL d.tltnrtlon r.Portr, e.r. found to b.

boloy thr 35 pCL/S rv.rrgc guldcllnc lcvrl by thr llfl runrry urd vrrr

tlrrrrforr not r.mdht.d. No brtr-glrl .crrur.nnct roro perfonod by llfl rt

prrt of thr chrrectcrlzetlon of thcec tuo ProPcrtl.t.

Vllrel lnrprctlon of ttrc prop.rtl.. by ORAU confltred ttrr rrrer of

rrrrdtel retlon lndlertcd by lNI ln thr port-r.rodlel ectlon r.Port. gtttt tht

.xc.ptlon of om auplc froa 1104 Ccntrrl Avcnuc, rtrlch contelnod 3E.3 pcllg'

thr U-23E conc.ntrrtlong r.portcd ln ttra BNI port rcnodlrl rctlon rtPort ucr.

belou thr crltrrlon of 35 pct/9.

Conflrrrtory Anelysoc

Ttrc rrrultr of trnr rp.ctrot try enrlyror, Pcfor:lrd lndcprndrntly by

ORAU rnd Bt{I on thlrty-onr roil tuplm collrctrd fror thr rarrdletrd Colonlc

prop.rGl.r, lrG pr.!.nt.d ln Teblr 1. A Studrnt T tcrc, utlng l{lnltebl0

rtrtlrclcrl roftrnrr, lndicrt.d thrt no dlffrrrncl rxlrtr brtrmn th. reenr of

prlrrd drte rt th. 95t confldrncs bvrl. In rddltlon, coryrrlron of tho tuo

drtr r.tr yleldrd I llnrer corrrletl.on corfflcLrnt (Prerton) of 0.977. Pelrod

ruultt ovorhpprd vlthln thttr r.rp.ctlv. 95t confldrnc lntonnlr for 25 of

thr 31 reqhr enrlyzrd end rlthln thc 991 confldrnct lntcnnlr for r11 of thc

ruplu. Thrrt flndlngr dclonrtreta Ghet thc ORAU rnd BNI drte lrc

rtrtlttlcrlly lndtrtlngulrheblc; lt tr thcrrfore, ORAU'I oplnlon thet thc BNI

dete err rccunt. md rhould bc tcccptcd u Pr.tonc.d.

Vrrlftcetlon Sunrcys

1104 Grntrel Avrnuc

Rledtrtrd r6er urrc conflrrcd by vllnl lnrpcctlon. Ttrrcc lo11 rrnplcl

s.r. collrctrd fron trro neIl rrrlr rlong thc ucrt rldc of thr bulldlng rhrrc

rmdlrl rctlon vr3 not porfoncd. Erporurc rrc.3 rarc rllghtly rlcvrtod rC

thrrr locetlonr. Irvclt of U-23E rrngcd fror 0.17 to 27.2 gcl/9. Ttrc h13h$t

conc.ncrrtton ug not.d rG thc 0-5 cl (0-2 ln) rnpllng dcpth frol locatlon 3

(rrfrr to Teblt 2 end Flgurc 2 for rrrpllng locetlonr rnd rcrulta). Tttc ORNL

r,rw.yt ldrnclflrd rlgnlflcently clcvcccd bcta-gane lcvclc on ch. roof,
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srntlnt up to ov.r tuo tlnrt Chc !.al!u! I lred/tr do.. retr crlc.rlon,

.rtrbllrh.d by thc DOE for thc Golonlo vtclnlty prop.rtlor. No rcnedletlon of

thr roof rurfrcr wm pcrforncd; houlvrr, thc mrrer!.nt by BltI drlonrcrlcrd

ch.t pot.ntld doru Eo th. publlc uould br rr11 ulthln thr rrtebllrhrd DOE

doro llrltr of 100 lrur/y. It wrr d.t.nlnod thet the roofr rro ln colpltrncc

ulth rupplrnontel llDlt provlrlonr of thc DOE guldcltnor; DOE her elro

dotctnlncd thrt Chc rgrldrrrl lcvrlr

(er - 1or-er - rcraonebly rchlcveblc) . 11

50 Yerdboro Avsnuc

on th. roofr rrc AIARA

Arcer of rcncdlel ectl.on scrc conflnod by visuel lnrpcctlon. lfrlkover

trnr scrns tdrntlflcd rltghtly rlcvetod lrvcb rlong r portlon of thc ucrt

prop.rty fcnccllnc. Sanplu collcctrd fron locetlonr 3 rnd 4, howcvor,

contetncd lcss thm 35 9CL/S of U-23E (Trblc 2 end Flgura 3). Slgnlftcrncly

rlcvetrd trna .xposura rrtcs w.rc noc.d on e benk locettd north of thc uein

sunray arGr. Senplcs collcctcd fron locrtlon I (Flgurc 3) contelncd up to

1950 p0l/g of U-238. Ttrlr locetlon k rlturtcd on thc rdJeccnt proPGrty,

brlonglng to thr Gonrolldrtrd RrlI Cotaorrtl.on, rnd uLll bc eddrarrrd durlng

rurv.yr end rrnodlel rctlonr on tho retlroed rlght-of-vry. Bcte-gennr dorc

rrt. n arur.!.ntr on pevcd rurfrcrr, rrngrd fron 0.01 co 0.08 lredTh

(Trb1c 3). Dorc retcs lclsurcd on thr roof vrrc rlgnlflcently htBhtr, rrnging

fron 0.26 to 0.99 nred/h. Although thcre lcvclg cxcccd thc 0.2 nradlh

crltcrlon, thc lsscsslGnt of roof conBrllnrtlon dcnonctraEcd thet auch lcvcle

vlll not rrrult ln rlgnlflcent doece to thc publlc; no rcnedlal ectlon was

thrrcforc rcqulrcd. Vcrlflcaclon ecctvltlcc dctcnlncd thac thc roofs erc ln

corpllencc ulch rupplcmntrl llnlt provlslong of thc DOE guldcllncc. DOE hag

drtcrnlnod thet resldurl roof contenlnetlon ls AIARA.12

coNcutsroNs

lercd on thc rcsulrs end flndtngs of the lndcpcndcnt verlflcatl.on rtudy,

lt 1r tho oplnlon of Ork Rldgc Agsoclrtcd Unlvcrsltlcr' Envtronncntel Sunrcy

end Sltc Alrctllcnt Progren, thrt rcncdtal rctlons on the propertl.t rt 1104

Crntrel Avrnuc end 50 Yerdboro Avcnuc ln Colonlc, !ff, hevc bccn cffccclvc ln
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INDUSTRIES

FIGURE 1 :  Sec t ron  o f  Co lon ie '
ProPcr t ics  Rclot ive
Industr icr  P lont

6

NY,  Ind ico t ing  Locot ions  o f  V ic in i ty

to  thc  Former  Not iono l  Lcoc
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RESULTS OF CONFIRHATORY
FROM 1985 COLONIE

TADLE T

U-238 ANALYSES
REHEDIAL ACTION

ON SOIL SA}iPLES
PROPERTIES

Property and SanPIea =,.=,!!,t,!9,!on""nt'"tton 
(Bft#*iilii;i; "

B N I  A n a l Y e l s

l l 00  Cen t ra l  Avenue
I

l l lE  Cen t ra l  Avenue
I

t l 29  Cen t ra l  Avenue
2
4

I l 47  CenEra l  Avenue
4

l l 48  Cen t ra l  Avenue
5

l 0

I  150  Cen t ra l  Avenue
2

l l 5 2  C e n t r a l  A v e n u e
3
4
7

t  160/  I  162 Cent ra l  Avenue
t
5
1,

l l 6 l  Ccnt ra l  Avenue
8

l166 Cent ra l  Avenue
2

l 0

I  167 Cent ra l  Avcnue
I
5

1 3 . 1  !  5 . 0

2 9 . 9  t  4 . 0

0 . 5  !  1 . 0
< 1 . 2

3 . 1  t  0 . 1

1 0 , 2  t  2 . 4 b

2 1 . 4  !  3 . 3

0 . 9 7  t  0 . 7  0
0 . 5 1  r  0 . 6 9

t , 2 7  t  0 . 6 2

l 2 . g  t  2 . 4
3 . 0 6  !  0 . 6 1

3 . 2 4  r  0 . 5 8

t 4 . 3
2 . 1

1 . 5
0 . 3

!
+

2 . 8  !  0 . I

9 . 4  t  2 , 6
1 3 . 1  t  4 . 5
3 3 . 3  r  8 . 0

1 3 . 2  t  5 . 0
1 7 . 5  !  5 . 5
1 4 . 2  !  O . )

5 . 5  t  1 . 3

2 . 1  I  0 . 1
2 9 . 5  I  8 . 3

2 . 6  t  l . l
3 . 0  !  l . l

9 .  33
l0  . 8
29.7

l l . l  t  l . ( )
I  4 . 9  t  2 . 7
1 5 . 3  t  1 . 2

6 , 8 4  !  0 . 9 2

l . E E  t  0 ' 5 5
24.7  t  4 .0

3 . 6 6  I  0 . 6 6
4 . 1 6  t  0 . 6 E

!
?

!

l . l 2
1 . 4
1 . 5
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TABLE I (Conttnucd)

RESULTS OF CONFIRHATORY U-238 AMLYSES ON SOIL SAHPLES
FROM 1985 COLONIE REHEDHL ACTION PROPERTIES

Property and SarnPlea u-238 aon""na" " . ton  (PCl /g )  ,  ,
AnalYclc

I  l68 Central  Avenue
l 2

l l70  Cent ra l  Avenue
2
6

I  185 Cent ra l  Avenue
I

I  195 Cent ra l  Avenue
2
h

l0 Garden Lane
I
2

5 Yardboro Avenue
2
3

24 Yardboro Avenue
4

25127 Yardboro Avenue
3

2 . 3  t  0 . 9

1 5 . 4  t  1 . 5
5 . 0  !  0 . 7

1 . Q  :  0 . 7

2 . 2  !  O . 7
7 . 8  r  0 . 1

4 . 7  !  0 . 3
l l . 7  !  0 . 4

2 . 5  t  1 . 3
2 . 0  r  0 . 8

2 . 4  !  O , 2

5 . 7  r  0 . 5

1 . 4 2  I  0 . 7 7

1 9 . 7  t  1 . 3
4 . 7 5  i  l . 0 t

0 . 9 2  r  0 . 5 6

2 . 7 8  t  0 . 6 4
g . 2 g  t  l . 0 l

6 . 2 5  t  l . l 5
1 3 . 8  t  2 . 7

2 . 5 t  !  0 . 5 6
t . 4 2  !  O . 4 2

2 . 7 4  !  O . t '

4 . 4 2  I  0 . 6 5

rsanple tdent l f lcatton as presented tn the BNI poet-remedlal  ect lon report '3
bu"".r ."r" ; i ; ;  ; ; ; ; "sent t i re 951 conf ldence levels,  baeed only on count lns

r te t i s t tco ;  eddt t tona l  labora tory  uncer r ,a ln t les  o f  t  6  to  toz  have no t  been

propagated  ln to  theee da ta .



I
I
I
I
I
I
I

TABLE 2

URANIUH-238 COI'TENTRATIONS IN SOIL SAHPLES
FROM REMEDIATED PROPERTIES

coLoNIE, NEtl YORK

Property and Locattone Sauple Depth
( crn)

U-238 Concentratton
(pc i /s )

I  104  Cent ra l  Avenue
IA
IB
2A
2B
3A
3B

5O Yardboro Avenue
IA
T B
A
2B
14
3B
4A
4B
5A
6A
6B
7A
8A
9A
9B

l0A
l0B
l l A
l l B
l2A
T7B

0-5
5 - t 5
0-5
5 -  l 5
0-5
5 - 1 5

0-  l5
5 -  l 5
0-5
5 - 1 5
0-5
5 - 1 5
0-5
5 - t 5
0-5
0-5
5 - r 5
0-5
0-5
5-r 5
0-5
5 - 1 5
0-5
5 -  l 5
0-5
5- ts
0-5

I  950
1050

1 9 . 6
8 . 3 1

u.3
1 8 . 8
3 .  l 0
3 . 0 0
4 . 8 4
6 . 7 8
2 . 9 1
?.96
2 . 2 9
6 . 0 2
0  . 5 6
1 . 8 7
2 . 4 2
3 . 0 5
4 . 3 0
7  . 2 0

25.4

r 2 0
r t 0
t  1 . 5
t  5 . 1 5
!  1 . 2
t  2 . 8
t  0 . 7 3
I  1 . 3 3
!  0 . 7 2
I  0 . 8 4
t  1 . 8 7
r  1 . 0 9
!  1 . 0 0
t  l . l 5
!  l . l 2
t  0 . 7 1
r  0 . 6 0
!  0 . 7 1
t  0 . 7 0
!  2 . 1 3
t  1 . 9

0 .  1 7  t  0 . 3 0 b
1 . 4 6  r  0 . 6 6
1 . 9 8  t  0 . 5 3
3 . 3 5  t  0 . 8 5

2 7  , 2  t  1 . 9
5 . 8 3  t  1 . 7 3

tRcfer to Flguree 2 and 3.
bUncertelnt lcs rePresenr the 952 conf ldence levels '

t t t t t s t l c t ;  add l t tona l  labora tory  uncer ta ln t l ce  o f
propageted tnto these data.

baged only on count lng
t 6 to l0Z have not been

l 3
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TABLE 3

RESULTS OF DIRECT IGASUREHENTS AT 50 YARDBORO AVENUE
coLoNrE, NEIJ YoRK

Property and Locatlona Bata-Gamta Lavclc

dpn/100 cn2 rarad /h

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

50 Yardboro Avenue

A
B
c
D
E
F
6b
sb
1b
; b
6b
1b
gb

4 350
1760
r 350
2990
8 6 1
E20

16800
l5  100
18600
16480
s5700
l5 300
1 5 7 0 0

0 . 0 8
0 . 0 3
0 . 0  2
0 . 0 5
0 , 0 2
0 . 0 1
0 . 2 9
0 . 2 6
0 . 3 2
0 .  2 9
0 . 9 9
0 . 2 7
0 . 2 7

aRe fe r  t o  F tgu re  3 .
bHea"ur"rent  taken on roof .
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APPEIDIX A

CRITERIA APPLICAEII TO Nfi COI.oXIE SITE

Sler rprclflc crltcrtr for Colont. prop.rcl.r rtr3 drvrlopod by DOE rlctt

lnput by Nru York rtrtr rnd EPA offlclelr. Ttrlle crltcrle rrr:

1 .  S o 1 1

e. Irvola of dcplctcd urmlrn (u-23S) rxcrcdlng thlrty-flvc pcL/s

rvcregrd ov.r r 5 cr (2 ln) drpch end e 100 12 (1,076 ft2) rrae

vlll bc rclovcd.

b. ono hundrcd pcL/g of dcplcccd urenlru (epproxhrtrly thrcc clnre

crlrarle) evcraged ovcr e 5 cr (2 1n) dcpch end I t2 1t0.E tt2)

s111 bc rcnovcd.

2. Sgrrrcturcs end pavcd gurfeccc

l .  Surfecc contenlnaElon of 5,000 dpn/100 cu2 rvcregcd ovcr ln .rct

not cxcccdtng 1 12 (10.S ft2), vlth I lr:t lnur of

15,OOO dpn/100 
"t2 

1r, rrGls of not !or. thrn 100 cr2 (15.5 tt '2)'

b. Rcnoveblc contellnatlon of 1,000 dpnllOO cl2.

c. Avcregg 1nd lexlnlr rrdlatlon lovck 1jrocletcd utch rurfecc

contenlnatlon rcrultlng fron bcte-grne ulttcrr rhould not .xccGd

o.2 l redf i r  rr  1c! (0.4 ln) end 1.0 nrrdT'h r t  1c! rupcct lvr ly,

rrerurcd through not loro then 7 nglel.? of totel ebrorbrr.*

*Arrun ncr of r.f[du.l cont.lln tlon on rooftng of thc bulldlngr

d.tonrtrrt.d thet potcnttel doerr to chr publlc fror hvrlr ebovl thrt.

velurr rould rurln voll brlov th. .rtrblbhtd DOE thltr. tr|rd on

thrtr ur.rrr.ntr, no furthrr rrmdlrl ectlon of thl roof rurfrc.t rrt

rrqulrrd.

A-l
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I.IA'OR, SAITPLING$rD ANALYrICAL EQnIPltBrT
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APPEIIDTf, I

I{A'OR SNIPLING AND ANALTrICAL EQI'In{ENI

Thr dkplry or drrcrlptton of r rpcelfLc product lr not to b. conrtnpd er
rn rndorrrnrnt of Bhet product or ltr tenufecturrr by thr euthorr or thrlr
uployrr.

il
I

il
il
il
,il
il

A .

B .

Dlrrct ledletton lleerurrlentr

&rrllnr IASC,AL
Portebh ScelcrlRet.ntcr
l{odrl PnS- l
(Eborllnr, Sentt Fo, Nll)

Ebcrltno PRI{-6
Porteblr Retclctor
(Ebrr l tnc, Srntc Fc, Nl{)

Ebcrllnc !631-grmr pancakc probc
l lodel HP-260
(Ebcrl lnc, Srnrc Fc, Nl{)

Vlctoro.n NrI  Sclncl l l r t lon Dstcccor
l{o&1 489-55
(Vtctorccn, Clcvclend, OH)

hboretory Anelysrs

Gr(Ll)  Dcrccror

!94"f LGCCZ22OSD, 23r cfftclcncy
(Prlncrton Geme-Tcch, prlncoton, tU)

Urcd ln eonJuncrlon ylch:
Lrrd Shlcld,  Spc-16
(Appllod Phyrlcal Trchnologpl, Snyrna, GA)

Hlth- hrrlty Gcrnenlru D,rtcctor
l lodcl  CIO(-23195-S, Z3l cf f lctancy
(EG6C ORTEC, Oek Rldgc, Tt{)

Urcd ln conJunctton vlth:
Ired Shlcld,  C.16
(Geur Productr,  Inc.,  pr lor Hltk,  IL)

llulclchennrl Anrlyzcr
lfD.66nfD-6t0 Syrtu
( l luclrrr  Dltr ,  Inc.,  Scheuburg, IL)

B- l
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APPEI{DIX C

T{EASUREI{EIIIT AND A}I.f,LYTICAL In,OCEDURES
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A.PPEIIDIX C

T{EASUN.EI{ENT AND ANALYTICAL PN,OCEDT'RES

qgcf gurfecr Seenr

lfelkovrr rurfecr tcrnr vcrG prrforlod rt I t t.r lncrnrrlr, urlnt

Ebcrllne l{odrl PRI{-6 porteblc rrtcrctorr vtth Vlctorctn t{odcl 4E9-55 t.rr
rc ln t l l l r t ton  probor ,  conr l ln lng  3 .2  cn  (1 .25  tn )  x  3 .E  cn  (1 .50  tn )  f , r l (T l )

rctnttlleclon ctyrtrk. Rcletlvc count rrter vcrr lonltorrd urlng retphonrr
rnd lncrourd rrccr rbovc tho ublcnt brckground lcvclr srrc noccd.

Dctr-Genr llogc Ratc l{cegurensnts

llcesurolcntc of dlrcct beta-gana redletlon lcvrlc vcrc perforncd uelng
Ebcrllnc PRS'1 portablc cceler,/raccnGlsrs wlth t{odcl HP-260 rhln-rl.ndov
pencekc Gl{ probcs. Count rrtrr (cpn) ucrG convcrccd to dklntGtrrtlon rrtGs
(dpn/100 

"t21 
by dlvldlng thc nct ratc by thc 4r cfflcloncy rnd corrccrlng foi

thc rctlvc lrGaa of thc datrctors. lhc cffcctlvc sLndov erce Lr 15 cn2
(2.3 tn2) for thc Gll d3r.crors. Tttc rvGrrtc brckground count rrtG rrr

40 cP! for thc Cll probcs. Dose rrtGs ycrc celculetcd by epplylng thc
eonvcrslon fector of 1,400 ep''/Dlt' ld7}i to the nGt count rrtc.

So11 Sano1a Analvsls

sol l  srrylcs urrc dr led, nlxcd, rnd e port lon reelcd ln 0.5- l l t r r
(0.53 qt) t{erlnclll bcekcr. Ttrc qurntlty pleccd ln cech boekcr ru chorcn to
rcproducc thc cellbretcd counttnt tGo!.cry end renged fron 600 co 9OO g
(1.3 to 2.0 fb) of  rol l .  Nrt  rol , l  rolghrr vcro dotrnlmd end thr errpl ,rr
eoturtld urlng e htgh-purtty lntrlnrlc gcrnenlun dotrctor couplcd to e Nuclrer
Drte llo&l l{D-6E0 puko hclght enelyzer ryrt... Erckgrorrnd end Co4con

ttrtPPlnt, prek trerch, prek ldrntiflcetlon, and concrncrrtlon crlculrtlonr
r.r. prrfotlod urlng tho colput.r crprbllltl.r lrfiorrnt ln thr rnelyrrr

tytt.r. EnrrSy pmkr umd for drtrrllnetlon of U-23E y.re - 0.094 tbV fror
T\-2t4 rnd 1.@1 l{rV Crot pt-234 t.

sprctre rrrc rko rrvlrrrd for thr pr.r.nc. of othrr photop.rkr.

,l
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I
I
I
I
t
I
I
I
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Q4qgrtelnctcr end Dltcctlon Llnlrr

Thr unccrtrlntl.f erroclrcrd ulth cho rnrlytleel detr prurntrd ln thc

trblrr of thlr r.port, r.pr.r.nc thr 95t confldrncr lrvrlr for thrt dete.

Thrrr rrncrrtrlntlrr . ucrr crlcuhtrd berrd on both thr trorr ruplr count

lcvrlr end ths errocletrd beckgrorrnd counc levrk. Thcn ghr nrt relplc count

ult hrr then tho 95f rtrthttc.l devletlon of thr bechground count, th.

relplc conconErrclon urr rcport.d ls lcrr then thc dctcctlon tll lt of thc

procrduro. Bcceure of verletlonr ln beckgrorrnd lrvrlr, rerylo uclghtr or

volrnrr, lnd Conpton contributlonr fror othcr redlonuclldor ln ruphr, Bhc

dctcctlon thltr dlffar fron rupl. to ruplc end lnrtnr.nt to lnrtruGnt.

Addltlonel rrnccrtelnttcc of + 6 to 10t, urocletcd wlth relpllng end

laboratory proeedurcs, havc not bccn propagatcd into thc dete prcrcntcd ln

thls rcport .

9ellbratlon end Quallrv Assurance

Lrborecory end flcld rur:vcy proccdurca rrG doculrntcd ln nenurlg

dcvclopcd rpcclflcally for thc Oek Rldgc Asroclrtcd Unlvcrsttlcr'

Envtronncntal Sunrcy end Slte Asscssncnt Progre.u.

tJlth the cxccptlon of the ncasuralents conduccsd wlth portablc ten[r
cclntll latlon runtcy !Gccrs, lngtnrucnts uere callbratcd ulth NBS-treeceblc

rcenderdr. Ttrc cellbratlon procedurcr for the portrblc gane lnstrrrncntr ara

porfoncd by conperlgon uith en NBS cellbretcd prerrurlzcd tonlzetlon chubcr.

Qtllty control proccdurcs on all lnrtnrncntr lncludcd defly beckground

end chock.tourcG DGraurGDGnts to conflrn cqulpncnt opcrrtlon utthln ecccpteblo

ttrtlftlcrl fl 'ectuettonc. Ttrc ORAU leborstory prrtlclprter ln the EPA end

DOE/E$L Quellty Areurrncc Progrels.

c-2
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lhrlth tnd Safety Research Dlvision

RESULTS OF THE RADIOLOGICAL SURVEY
AT 78 YARDBoRo AVENUE, ALBANY, t{EtJ yoRK (ALO0I)

tlarch .|984

l{ork performed as part of the
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" liiHffi'ol,ilillll8hfii :'li-'Vil[' tll*, r.
tltTRooucTIotl

In 1958, rork rith daplctcd uraniunr bcaan at thc;rgonal Lcrtl
ccnpany's plant rn coronre,' i lGu york.l Bcarnnrng rn 196r, thc Atanrc
Encrgy Cmnf ssfon (AEC), lts pruscnt succlssor, thc Drprrtmnt of Encrgy
(Dot), lnd other frdcrrl r9enclcs hrve cngrgcd ln nuprous contrrcts rnd
subcontracts for thc fabrlcatlon of cnrlched (1.6r) urrnlr.m fucl clrmnts
for the Hll lam Reactor (chlcrgo Opcratlons 0ffice) and fsr thc chemtcal
processing of unirradiated, cnrrched uranium scrap (i l.,, york 0perailons
0ff ice) 'z ' l  s ince the terninat ion of  the AEC contract ,  thc rork r t  theplant has been devoted to the fabr icat ion of  shlelding qomponents,  bal last
reights '  and project i les f rom depleted uranium.l  This plant has operr ted
at a reduced level of activity since Febnrery 1990.

A number of properties in the colonie/Albany lrel have bcen identif ied
as bcing potcntially contatninated with uranium originating fronr the t{ational
Lead cqnpihy's uraniun fonning plant in colonie,  l l€w yOrk.b A radtologicr . l
survey ras perfonncd at 12 properties by nrembers of the Radiological survey
Activit ies (RASA) group at Oak Ridge t{ationirl Laboratory (oRNL) during theperiod october 20-27, 1983. The property at 7g yardboro Avenue ln Albany,
i lcw York (AL00l) ras the subiect of a radiological invcsilgation on
Octobcr 20, lgg3.

This privttc propcr$r conslsted of a tro-story house rlth alr,rninum
sidlng, surrounded nnstly by concrete paving. In addli lon to the house, asmall stortge shcd ls locrtcd In the northeast corner of thls lot. A diagrarnof the proPcrty shoring the rpproximrtc propcrty bounorries and grid nctxorktstablishctt for masuttments outslde the onslte structurcs ls shorn ln Fig. l.The rcctangularly shrped lot Includcd ln the radiologfcrl survcy was rpproxi-mtrly ?7.4 n dcep by r4.3 m wide. Front and rrar vrars of thc propcrty rreshmn ln Flgs.  Z and 3,  respect ivcly.

rThis suryev was 5,crformd bq msnbers of thc Raoiologicar survcyActlvltlts Group'or-irri-Hdifii;a siraiv-nli.iliir,_orvrsr6n at oir Rrdseihtlonrl Lrboralory undr oof cJniriit-i:zloi:iiilao.



SURVEY }IETHCIS

Thc rrrllologlcal turycy mthods mploycd In thc turvcy of thls

prop.rty trt dcscrlbcd ln Rcfcnncl 5.
Tlrc rrdlologlcrl sunGy of thls propGny lncludrd: (l) grmr cxPo-

surc rrtGs rt I n lbove the grOlnd surfrcc rnd rt thc arOltd surfrcc tt

outdmr grld locrtlonsi (2) r gulrr scrn of tJrc cntlra grcund surflce

outdoors; (3) srnplcs of outdoor solli rnd (4) dircct rlphr rctlvlly

mrsurumGnts on thc house rnd rhed roofs. A cqnprahcnslvG dcscrlPtlon of

thc survcy mthods rnd lnstrrmntrtlon hrve bccn Prrscntcd ln rnothcr

r"cport.6

SURVEY RESULTS

Typical background rrdiation levels for the Albrny rrea ane presented

ln Trble l. This data is Providad for Purposcs of cunparlson rlth the

survcy results Pruscntcd ln thls section.
All measuremnts presented in this t 'cport aFe gross rcrdings; back-

ground radiction levels hlve not been subtractcd. Slmilarly, background

concentrations have not becn substracted fr-om rrdionuclide concentrations

in  so i l  sanp lcs .

Garna ilcasurcments

Rcsults of grid point/grid block r:tsurements are Pnesented in Table 2.

Surfrce garnr Gxposuru rltes masurrd tt grld points over tlre entlru outdoor

propcrty rre shorn on Flg. 4. Gilm. cxposurc rates at I n above the ground

surface nngcd frsn 8 to 15 uR/h and rveragcd l0 uR/h. Garrnr cxposure rttes

rt tha ground surfacc rt grld polnts rrnged frsn 8 to 16 uR/h and rveragcd

ll rrR/h. For conparison, typicrl brckground rrdiation levels rt I m tbove

ground surfrca In thc Albrny rnc! range frcnr 8 to l0 uR/h rnd rvtrlge 9 uR/h.

As crn bc obserrycd ln Fig.4,  the highcst r rd lat lon levcl  wls masured

on thc drlveray rnd is pF?sufnld to bc duc to lts grrnltc block conposition.

Thc maxlmufln Gxposure rrte observed during scanning the ground surflce wls

?4 vR/h (grld block 0+08, 8R). Elcvatsd radlrtlon lrvels rprsulrd ln rrtrs



othrr thrn thc drlveray rppcarrd
crrcks fn thc concrutc ptyamGntr
thc drlp llncs of thc house rcof.

t0 bc rssoclatcd rlth soll lodgcd ln
prrtlculrrly tJros: ufrlch corrtspond to

Soll Srnollno
ry

lllne soll srnplcs nrrc trkcn on thls prcperty. Etght of thcsc soil
suplcs warc trkcn lt four locations thrt rcrr choscn lrrrspecilvc of gama
rrdfatlon lcvcls (rhnotcd systcmfic soll srmplcs - ALls); rnd onc soil
sunplc ras trkcn rt r locrtlon blascd rlth rcspcct to clcvatcd grrma radia-
tlon nreasunaDcnts (dcnotd blased soll sarrple - ALIB). The srnplc locailons
fc shown ln Ffg' 5r ild the nsults of radionucllde rnalyscs rre given in
Trblc 3. A conccntratron e1 2309 rs provrded for crch soir sampre. con-
ccntratlons of 226Ra t|ene mtsured in soll samples to confirm 161g 226p6
concentrations rcru rlthin typlcal backgrcund levcls,

concentrations of 23Bg i1 systematic soir sampres ranged from r.7 to4l pCi/g. At crch location, sanrples rere taken frm 0 to 5 cm in depth and
5 to 15 crn in depth. concentrations of 23Bg 51sps rpproximrtely five to
nineteen times higher in soir sanrples coilcctcd rn the top s cm. The
mximun concentration of 2389 i1 a systcna*c soir sampre (4r pci/g) was
masured in a sample trken frqn a depth of 0-5 cm (ALISAA). In the soil
sample taken belor sanple ALISZA (ALISZB), from 5_15 cm, g6s z38g concen-
tration dropped to 2.4 pCilg.

The highcst concentration e; 23Bg ln soil,
biased sanple ALlBl. This sample was collected
mnt near the rcst slde of thc hu/se.

It ls cvldcnt frur the rusults of thc soil sample analyses thrt z3Eu
concentrations ln the toP fa centiarcters of soil are substanilally elevatedabove the avcraga backgrcund lcvel (0.96 pcilg). These elevated 23sg se1_ccntratlons quickry decrcase with rncrcasing dapth in soir. Thc highestconcentrations of 2309 1p observed ln soil taken from rreas wherr the con-crete pavement has cracked or crunbled.

410 pCi/g, r,as measured in
from the top of the pave-



Alpha ilcasur:ments

Dlrcct alpha rctlvlty mcasurqrcnts wcre takcn on selcctcd arcrs of
the rcofs on thc house and shcd. rhe acfivities rangcd frqn 70 to
e00 dFl100 cmz and averagcd ll0 dpm/lO0 qne. Thcse ltv:ls rrc all above
thc typical background lcvel for roofs of urat type (30 dpmllOo cm2).

SIGNIFICATICE OF FIIIDIIIGS

A sr,mnry of the outdoor neasursnent results of the radiological
survey conducted on this property ls provided in Table 4. These rcsults
cstablish that elevated concentrations of 2389 17g present on the property,
Ganma exPosure rates Hcre generally slightly elevated throughout the lot,
particularly on the granite stone drivolay and in areas of deteriorated
Pavement which correspond to the drip lines of the house roof. Concentra-
tions s1 23Eg in all surface soil samples (0-5 cm) exceeded the average
background level. Direct alpha activity measurements taken on the house
and shed roofs were all above typical background and fndicated the presence
91 z38g surface contamination.
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Trblc I. Background radiatlon lcvcls ln thc Albrny rrca

Typc of radlatlon
[Easurencnt or sanple

Radiatlon hvcl or
rrdlonucl ldc conccntrrtlon

Range

Ganma cxposunc ratc at I m tbove,
floor br gr.ound surfrce (uR/h)"

8-10

0.76-1.?
0. t18-1.2

0.96
0.8s

Concentration of radionuclldes
l n  so i l  (pC i /g )b

2 3 E g
225p6

avalues obtained fron four locations in the Albany area.
bsoil sa-mples (NYI-NY6) obtained from six locations around the

Albany area. /



Table 2. 0utdoor measurement
78 Yardboro Avenue, Albany,

rcsults on
llew York

propcrty at
(ALool )

Gamna
cxposure

rate at I

Ganma
QXPOSUTe rate^

at the surface'

Grid point neasurements
(uR/h ) Rrngc of garnra

cxposure rates
during scanr

of grid block'
( uR/h )

0+00,
0*(H,
0+09,
0+12,
0+16,
0+?0,
0+24,

l0
9
8

l0
9

l0
l l
l 3
9
9
I

l l
l 0
l0
l l
e
e
e
e
e

l0
l0
l l
l 0
l l
e
e
e
e
9

l0
l0
l3
l4
12
l l
l 0

9-13
8-10
8- l  5

l0 - l  2
9-12
9-10
':"

:
' : '

10-12

roJl
l 0 - l  7

r rlrg
t2-24
r l -13
l0-  l2

l0- l  7

:

0+?7.4,  BL
0+20,  l .0R
0+04,  l .2R
0+08,  l .2R
0+12,  l .2R
0+16,  l .2R
0+00, 4R
0+03.3 ,4R
0+04, 4R
0+08, 4R
0+] 2,  4R
0+16,4R
0+20, 4R
0+2.| ,  4R
0+24, 4R
0+?7.4,  4R
0+00, 8R
0+03.3,  gR
0+04, 8R
o+08, 8R
0+12,8R
o+15, 8R
0+21, 8R
0+24, 8R
0+27,4,  gR
0+o4, 10.6R
0+0E,10 .6R
0+12, 10.6R
0+16,  l l . 7R
o+20,  l l . 7R

9
l0
8
9
9

l0
l l
12
9
9
9

l l
9

l0
l l
e
e
e
e
e
8

l0
l l
l 0
l l
e
e
e
e
I

t0
9

l3
l4

.12
9
9

BL
BL
BL
BL
BL
BL
BL



Table.? (cont inued)

Grid
locationq Garma

exposure
rate at I .m

Ganma
exposure rate^

at the surface'

Rrngc of garma
cxposurc rrtcs

durlng scrn/
of grid block'

( uR/h )

0+00, l2R
0+04, lzR
0108, IZR
0+12, l?R
0+16, lzR
0+20, lzR
0+24, lzR
0+27.4, 12R
0+00,14 .3R
0+04, 14.3R
0+08, 14.3R
0+ le ,14 .3R
0+16,  14 .3R
0+20, 14.3R
0+24,14 .3R

l0
l4
ls
t?
i0
8
I
e

l0
l4
l4
l0
l0
9
8

l0
l5
l 6
12
l l
l 0
8
e

l0
l5
l6
il
l l
l 0
9

l0- l  7
I l -19
14-17
12-14
l0 - l  2
8-10

?
-

aGrid locat ion shown on Fig.
bgria point measurements arepoi  nt .
cThese values are shown
dcrid block measurements

ent i re block.
€ I  naccess i  b l  e.

l .

discrete measurements at each grid

on F ig .  4 .
are obtained by a garma scan of the



Trblc 3 .
78

Rcsults of soll
Yardboro Avcnue,

analyscs on ProPertY at
ilcur York (AL00l )

samplc
Albany,

Locationa Depth
(qn)

Radionuclide conccntration (pCi/9)

238gb 225X1c

ALISIA
ALISIB
ALIS2A
ALISEB
ALIS3A
ALIS3B
ALIS4A
ALIS4B

ALI BI

0+03, 4R
0+03, 4R
0+06, lzR
0106, lzR
0+16"  12.8R
0+15,  12"8R
0+27.4, 4R
0+?7.4, 4R

0+10.5 ,  lR

Svstematic SamPlesd

0-5 33
5-15  1 .7
0-5 4l
5 -15  2 .4
0-5 12
5-15  2 .6
0-  5  9 .8
5- l  s  ? .1

Biased Samplee

0-5 410

0.59  t  0 .07
0.55  t  0 .07
0 .83  t  0 .2
0 .52  t  0 .1
0 .94  r  0 .2
0 .58  t  0 .08
0.89  r  0 ,2
0 .88  t  0 .09

0 .70  t  0 .2

aLocation indicated in
bTot.l analytical error

leve l  ) .
clndicated count ing error is at
dSystematic samples are taken at

ga[ma exposure.
cBiased samples are taken from areas shown to have elevated garma

txposure rates

F i  9 .  5 .

of resultsis less than t3f; (95% confidence

95% conf idence level  ( :2s).

gr id locat ions i r resPect ive of



Trblc tl. srrunrry of outdoor Drasursnnts and srnplc rrsults
on pnop€rty rt 78 Yardboro Avcnue, Albaru, ilcr yoif (AL00l )

lleasurcnrent or sanple typc
tlnbcr of

masurqnents/
sanples

llcan

Gama Gxposure rate at I nr (uR/h)a

Ganma exposure rate at surface (uR761a

Scan, galma exposure rate near surface
( uR/n )o

Concentration of 238U ln surface soil
(pci19),  systemat ic locat ionsc

Concentration of 2389 i1 surface soil
(pCi /g ) ,  b iased loca t ionsd

Direct alpha qctivity on surface
(dptn/100 s2), selected roof
I ocati ons

42

42

8-15 l0

8 -16  l l

8-?4

1 .7 -41  13

70-200 1 l0

410

aAt  gr id  points .
bs..n of entire property.
csystematic sanples, Table 3.
dBiased sample, Table 3.
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RESULTS OF THE RADIOLOGICAL SURVEY AT
ao fnnoeoRo AvENUE, ALBANY, NEl,l YoRK (A1002)*

INTRODUCTION

In 1958, work with depleted uranium began at the t{ational Lead

Cmpany's plant in Colonie, l lew York.I  Beginning in 196l '  the Atomic

Energy Connrission (AEC), its present successor, the DeParUnent of Energy

(OOg), and other federal agencies have engaged in numerous contracts and

subcontracts for the fabrication of enriched (3.6f) uranlum fuel elements

for the Hallam Reactor (Chicago Operations 0ffice) and for the chemical
processlng of unirradiated, enriched uranium scrap (New York 0perations

0ffice).2,t Since the termination of the AEC contract, the work at the
plant has been devoted to the fabricat ion of shielding components, bal last

weights, and project i les from depleted uranium.l This plant has operated

at a reduced level of activity since February 1980.
A number of properties in the Colonie/Albany area have been identified

as being potentially contaminated with. uranium originating from the ltlational
Lead Conpany's uranium forming plant in Colonie, f{ew York.a A radiological
survey was performed at l2 properties by members of the Radiological Survey
Activities (RASA) group at Oak Ridge l{ational Laboratory (ORNL) during the
period October 20-27, 1983. The property at 80 Yardboro Avenue in Albany,
thw York (A1002) was the subject of a radiological lnvcstigation on
October 20, 1983.

Thls private propcrty consistrd of a house turroundcd by pavcnnnt rnd

Itrn lreas. A diagrrm of the propcrty showlng thc rPproxlmrte PFopcrty
boundarlcs rnd grld nctrork rstabllshcd for masurcmcnts outslda th: housc
ls shorn In Fl9. l. Thc rcctangulrly shaped lot lncludcd ln thc rrdlo-
logfcrl rurvcy rm tpproxfinrtcly 27,4 n dr:p by 14.3 m rldl. Thr hourr wrs
tJtc only onrltt Structurr. Front and rcar vlrws of tht proper$ rrr rhmn
f n Ff gr. 2 nd 3, rtlprctlvrly.

r?hf r rurvay ru prrfotmd by mmbrrr of thr Rrdlologlcrl $urvry
Actfvtt!.t erosp of th. lfillth rnC Srfrty_Rr1ilrch Dlvlrlon rt 0|t Rrdgr
nttoml L$omtory undrr DOE contmct l{-7403-rig-16.



SURVEY I.IETHODS

The radiological survey methods employed in the survey of this
property are described in Reference 5.

The radiological survey of this property included: (l) gama rxpo-
sure rates at I m above the.ground surface and at the ground surfrce at
outdoor grid locationsi (2) a garna scan of the entire ground surface out-
doors; (3) samples of outdoor soi l ;  and (4) oirect alpha act ivi ty masure-
rcnts on the building roof. A conrprehensive description of the suryey
methods and instrumentation have been presented in another report.6

SURVEY RESULTS

Typical background radiation levels for the Albany area are presented
in Table l. This data is provided for purposes of comparison with the
survey resul ts presented in th is sect ion.

All measurements presented in this report are gross readings; back-
ground radiat ion levels have not been subtracted. Simi lar ly,  background
concentrations have not been substracted from radionuelide concentrations
in  so i l  samples .

Ganma Fleasurements

Results of grld point/grld block measur$Ents arc prrscnted ln Tablc 2.
Surface garma txposure rttes npasured at grld polnts ovcr thc cntlru outdoor
propcrty arc shown on Flg. 4. Garma Gxposurc ratas at I m abovc thc Arcund
turftcc rrngcd frm 8 to 15 uR/h rnd rvcragcd ll uR/h. Garmr rxposun rrt s
rt thc around lurfrsc rt grld polnts rlso rrngrd frqn g to 15 uR/h rnd
rvcrrgad 12 vt/h, For comprrf son, typf crl brckgrcund rrdlrtfon hvrlr rt
I n rbovc around surfrcc In thc Albrny rr.r rrngr from g to l0 uR/h rnd
fvarrg. 9 vt/h,

Ar crn br obtrrvrd In Flg. f , thr hlghut rrdlrtlon hvrlr rrrr mrtund
fn tJloil rmrs on thr trlt rtd rrrt rldrr of thr hourt. Thr rnrxlnurn rrpofum
rrt olt.rvld dur{ng lcrnnlng ttu ground lurfrm wrr 39 yR/h (grlC block



0+16, l0L). Thc tlcvrtad rrdirtion hvcls mrsurcd ln rrcas rdJaccnt
to thc housc rppcarrd to bc rssocirtcd wlth tJn drip lincs frm the
roof of thc stnrcture.

Soil lrmpling

Tnnty soll sr@lcs rcrc trkcn on thls propcrW.' Trclvc of thcse
soll suaplcs mre trken rt slx locrtlons thrt rcnr choscn lrrcspcctlve
of grrm rrdlrtlon lcvels (dcnotcd systcnatic soll srnrplcs - AL2S)i and
clght soll sawlrs rcru trkcn rt thrrG locrtlons blrscd wlth rcspact to
clavrted garm rrdlatlon rnrsunrrnnts (danotcd biascd soll samplc - ALAB).
The srnPle locrtlons tnr shorn ln Flg.5, rnd the l:lr:i lts of radionuclide
analyses aru givcn ln Trblc 3. A conccntratlon s; 23sg ls provided for
cach soil sanplc. Conccntratlons sf 226fu werc also masurcd ln soil
sarnples to confinn 1661 226[a conccntrations wer: within typical background
level s.

Concentrations ef 23Bg ln systcmatic soll srmples rrnged from 2.7 to
ll0 pCi/g. At crch location, samples.uGne trkcn frorn 0 to 5 cm ln depth
and 5 to 15 crn in depth. Conccntrations 9; 2389 HGre rpproximately five
to sixtccn tlmcs higher in soil sanrplcs collectcd in tha top 5 cm. The
mximun concentratlon of 2389 i1 systcmrtic soil sarnples (ll0 pCi/g) was
mcasured ln tno srnplcs taken frrqn r dcpth of 0-5 cm (ALZSZA and ALZSSA).
Tl1s 23Eg concentrations ln soil sarnples takcn belo* those samples dropped
to an lveraga of l? pCf/g.

The three highest conccntrations 91 2389 ln soil, ranging fron 210 to
670 pCi/gr IreFO masurcd ln biased sanples ALZBIA, ALZBAA, and ALZB3A.
These samplcs nrc collccted along thc drip lines of the house roof in the
upPar 5 qn of soll or fircrn concrGtc ptyanent surface. 16 2389 concentra-
tlons in samples trkcn bcncath tro of those sarples, at 5 to 15 cm in
*pthr rvcragcd 16 pCl/g.

It ls cvldcnt frtnr the rrsults of the soll sanple analysgs thsj 2389
conccntratlons ln tJtc top fcw centlmtcrs of soil arc substantially elevated
rbove the avcrrge brckgrcund lcvel (0.96 pci/g). Thesc elcvatcd 23Eg qep-
ccntratlons guickly dccrease rith lncr.ersing depth ln soll. The highest
concentrrtlons s1 23Eg aru obscrved along the drip lln:s of thc housc roof.



4lfha ihasurcrncnts

Direct alpha activlfy measurements nere takan on sclccted rrers of
the roof on the house. The activities ranged from 36 to 9g dvn/100 mz
and averaged 7? dpm/100 cm2. These levcls are all above the typical
background level for noofs of that type (30 dpm/tOO cmz).

SIGNIFICAI{CE OF FII{DIiIGS

A surmary of the outdoor measurement results of the radiological
survey conducted on this property is provided in Table 4. These results
establish that elevated concentratlons sf 23sg are present on the property.
Garma exposure rates were notably elevated only in areas adjacent to the
east and west sides of the house which correspond to the drip lines from
the roof.  concentrat ions of 23Bu in al l  surface soi l  samples (0-5 cm)
substantially exceeded the average background level. Direct alpha activity
neasurements taken on the roof were all above typical background and indi-
cated the presence of 2389 5urpace contamination.
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Trblr l. lrckgrqrnd rrdlrtlon lcvrlr In tJr Albrny rnrr

Typc of rrdlrtlsn
nlturunnt or rmplc

Brdlrtlon hvrl or
rrdlonucl tdc cmccntrltlon

Rrngt Avcmgc

6Nm Gxposurt rrtc rt I n lbove,- 
floo; ;i-grouni-iutric"(;iihit

Conccntration of radlonuclldes-  
ln  so i l  (PCi /g)b

2 3 E g
22691

8-r0

0.76-1.2
0.48-1 .2

0.96
0.85

aValues obtaincd froor four locations in the Albany area.
bsoi l  sa-mples (NYI-NY6) obtained from six locat ions around the

Albany trea. /



2. Out&or ilriummcnt nsulF gn.Pryllfty rt
iirdilt!-ivrnuc, 

-riuiny' 
l{.r vork (A1002)

*trtrtilurGncnt$

Ganr*r
cxPo3urc rttf.

rt th: Surftce-

le

Grtma
cxPoSurt

rrtc rt I m

frngc of gmr
erpo3um ?at'c'

furlry JcraA

" tlf,rHlo'*-

o+00,
o+04,
0ro8,
o+12,
0+16,
0+20,
0+24,

9
l0
I
9

l0
l r
l0
l2
l0
9
9

l5
9
e
e
e
C

l0
t2
t?
l3
l0
l l
l l
C
C
C

l0
t0
12
12
l3
l4
l2

l0
9
I
9

l l
12
l3
t2
l0
l5
l3
l4
9
e
e
e
e

l0
12
12
l4
l0
il
l l
t
C
C

l0
l0
l2
12
l5
l5
l3

:

:

o]rs
9- l  I
9-17

10-13
l0-14

l l -14
l l -15

l0- l  3
l0-16

rolrz
l0-12
l2- l  5

BL
BL
BL
BL
BL
BL
BL

0+27.4, BL
0t+08, I .51
0+12,  l .5L
0+15,  l .5L
0+04, l .7L
0+00, 4L
o+04, 4L
0+08, 4L
0+12,  4L
o+15, 4L
0+16.7 ,  4L
O+20, 4L
0+?4,4L
0+27.4, 4L
o+00, 8L
0+04, 8L
0+04.4 ,8L
0+08, 8L
ol l2, 8L
0116, EL
0+18.5, 8L
0+20, tL
0+2f, 8L
0+27.1, EL
0;08, 9.lL
or l2 ,  9 . lL
0+16,  9 . lL



l3

Garma
exPosure

rate !t I m

Gama
exPosure rateF

at the surface-

oot rtrffifisurqncnts Rrngc of garma
exposurc rttaE

during scan,{

" Tlf;rilock'

Tablc 2 (contlnued)

0+00, loL
0+04, loL
0+08, lOL
0+lZ, lOL
0+16,  loL
0+20, loL
0+24, loL
0+27.4, loL

9
12
l3
l4
l l
l l
t?
12

9
l3
ls
l 4
l r
l l
l3
l2

9-l  2
l3-17
t5-27
l4-29
I l -39
I l -13
t':tt

acrid locat ion shown on Fig. l .
bGria point measunements are discrete measurements at each grid

poi nt.
cThese values are shown on Fig. 4.
dG"iO block measurements are obtained by a ga6na scan of the

entire block.
€Inrccessi bl  e.



Table3.
80

Rcsults of soi l
Yrrdboro AYGnue,

samplc anrlyses
Albany, llan York

on proPerty at
(A1002)

Sanple Locationt
Rrdlonuclide conccntratlon (pcl/9)

zragb 226pgc
I)cpth
(cm)

ALzSIA
ALzSIB
ALzS2A
AL2528
ALzS3A
AL2538
AL2S4A
AL2S4B
AL255A
AL2S5B
ALz56A
ALz56B

0+02, 8L
0+o2, 8L
0+04, loL
0104, loL
(}ll2, lOL
0+12,  loL
0+24, 8L
0+24, 8L
0+24, 3L
0+24, 3L
0+27, 4L
0+27, 4L

O+18, lOL
0+18, loL
0+18, loL
0+12.5 ,9 .51
0+12.5 ,9 .51
0+12.5 ,9 .51
0+12.5 ,9 .5L
0+l l .g ,  lL

Svs.tcnrtlc Samolesd

0-5
5-l 5
0-5
5-15
0-5
5-15
0-5
5- ls
0-5
5- ls
0-5
s-  l5

Biased SamPlese

0-5
5-  l5

30-40
0-5
5-l  5

30-40
60-70
0-3

0.66 r  0 .2
0.76 t  0 .2
0.69 t  0 ,2
l . l  t  0 .2

<0.19
0.99 t  0 .1
0.62 s  0 .06
0.57 r  0 .05

<0.21
0.53 t  0 .1
0.60 s  0 .4
0.59 r  0 .05

0.67  t  0 .4
0 .99  t  0 .1
0 .52  t  0 .2

<0.25
0 .76  t  0 .4
0 .82  t  0 .2
0 .58  :  0 .2
0 .60  t  0 .3

43
?.7
l l0
l5
7l
8 .4
88
5.6
62
l3
l l0
7 ,?

510
200
9.7
670
50
3.1
2.1
210

ALzBIA
ALzBI B
ALzBI C
AL282A
ALz82B
AL282C
ALzB2D
ALzB3

aLocation lndicated in Fig. 5.
bTot.l analytical error of results is less than t3I (95f, confidence

levc l  ) .
ctndicatcd counting ernor ls at 95I confidence level (tzo).
dSystenatic samPles are trken at grid locations irre: rective of

garma txposure.
cBlased sanples are taken frm areas shom to have elevated garna

cxposure ratcs.



Trblr l. fumury
on prupGrty rt 80

of outdmr mlsurmcntl
Yardboro Avcnue, Albrny,

rnd rrmplr rlsultr
llcrr York (At002)

llcrsurcmcnt or srmple typc
llrr$tr of

mra3urmGnti/
srrnpl cs

Rrnge

Grnnr arpo3unr

Grnrnr axposure

rr t r r t ln(uR/h) t

rrtc at surfacc (uR/h)a

35

35

8-l 5

8-l s

6-39

l l

t2

"?lirflif* 
Gxposurc rate ncrr surfacc

Concentrrtlon of 23Eg i1 surflcc soil
(pcl/9), systtm.tic locationsc

Conccntrat lon of 2l8U tn soit  (pCl/g),
biascd locationsq

Dlrect alpha lct iv i ty on surface
(dpm/I00 cm2), selectcd roof
locations

l? 2.7- l l0  45

2.1-670 207

36-98 72

tAt grid points
bs..n of entirc property.
csystcnratic samples, Table 3.
dBiased samples, Table 3.
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RESULTS OF THE RADIOLOGICAL SURVEY AT
74 YARDBoR0 AVENUE, ALBAf{Y, NEH YoRK (A1003)*

II{TRODUCTION

In 1958, rork with depleted uranium began at the National Lead
Conpany's plant in Colonie, i lew York.I  Beginning in 1961, the Atomic
Energy Comnission (AEC), its present successor, the Department of Energy
(DOE), and other federal agencies have engaged in nunerous contracts and
subcontracts for the fabrication of enriched (3.6%) uranium fuel elements
for the Hallam Reactor (Chicago Operations Office) and for the chemical
processing of unirradiated, enriched uranium scrap (New York 0perat ions
Off ice).2's Since the termination of the AEC contract,  the work at the
plant has been devoted to the fabricat ion of shielding components, ba' l last
weights, and project i les from depleted uranium.i This plant has operated
at a reduced level of act ivi ty since February 1980.

A number of propert ies in the Colonie/Albany area have been identi f ied
as being potential ly contaminated with uranium originat ing from the National
Lead Company 's  uran ium forming p lant  in  Colon ie,  New York. '  A rad io log ica l
survey was perfonned at l2 properties by members of the Radiological Survey
Activi t ies (RASA) group at Qak Ridge l{at ional Laboratory (0Ril1) during the
period October 2C-27, 1983. The property at 74 Yardboro Avenue in Albany,
New York (A1003) was the subject of a radiological invest igat ion on
october  21,  lgg3.

This property consisted of an unoccupied brick house with a shed
attached at the rear. ttindows and doors were missing and the ror,! was in
disrepair. A diagram of the property showing the approximate property
boundaries anrj grid network established for measurenents outside the onsite
st ructures is  shovn in  F ig .  l .  The rectangular ly  shaped]ot  inc luded in  thc
radiological survey was approximately 28.? n decp by . |2.2 m wide. The housc
and shed occupied rnost of the property. Front and rear vlcws of the pnogrty
are shown in Figs. 2 and 3, respectively.

rThis survey was perfoFled bI mombens_of the Rrdlologtca] survly
Actlvlt ics Group of thc Hcalth rnd Safctf_lgpearch Divlr l6n at Ort niagr
ilrtlonal Lrboratory undar DOE contrrct H:7405-rng.2[.



SURVEY HETHODS

Thc radiological suryey mcthods employcd in the survcy of this
pnoPcrty trc dcscribcd ln Reference 5.

The radiological survey of this property included: (l) garma expo-
suFa ratcs at I nr lbove the ground surface and at the ground surface at
altdsor grid locationsi 12) a gamta scan of the entire ground surface
outdoors; (3) samples of outdoor soi l ;  and (4) direct and transferable
alpha activity neasurements on the house roof. A cornprehensive descrip-
tion of the survey methods and instrumentation have been presented in
lnother report. €

URVEY RESULTS

Typicat background radiat ion leve' ls for the Albany area are presenteo
in Tab' le ' l  

.  This data is provided for purposes of comparison with the
survey results presented in this sect ion.

A' lJ measurements presented in this report are gross readings; back-
ground rad iat ion Jevels  have not  been subt racted.  S imi lar ly ,  background
concentrat ions have not been substracted from radionucl ide concentrat ions
in  so i l  samples.

Garma ilcasurements

Results of gr id point/gr id block measurements are prescnted in Table 2.
Surfacc aarma exposure rates mcasured at grld points over the entire outdoor
propcrty lrc ghorn on Fl g, 4. Grrna cxposure rrtcs at I m above thc around
rurfrcc rrngcd fron 7 to 14 rR/h rnd avcraged ll irR/h. Ganrna cxposure
rtt t t  ! t  tht ground gurfrcc at gr ld po{nts rrngrd from 9 to 16.;rRlh rnd
lvrrrgcd 12 uR,/h. For compariron, typlca' l  background radlrt lon lcvcls a.,
I n rbovc Around turfrcc ln thc Albrny rrGa rrngc from 8 to l0 rR/h rnd
tverfgt I uR/h,

Ar  crn bc obrrvrd {n  F lg .4,  th :  h lghcr t  r rd la t lon l rvr ls  Hrr !
ffitufrd lrgund thr prrlphrry of thr houn rnd rhrd. Thl mxlnum rroorure
f l to olrrvrd durtng r i lnnlng thr ground rurfr i l  mr lg;R/h (grtd blockr



0+16, BL and 0+20, BL).  The elevated radiat ion lcvels masured in areas
adiacent to the house and shed appeared to be associated trith the drip
lines from the roofs of the structures.

Soi ' l  Sampl i  nq

Six soi l  samples were tbken on this property at  four locat ions that
were chosen irrespective of ganma radiation levels (denoted systematic
soi l  sarnples -  AL3s).  The sample locat ions are shown in Fig.  5,  and the
resul ts of  radionucl ide analyses are given in Table 3.  A concentrat ion
of  233U is  Prov ided fo r  each so i l  samp ' le .  Concent ra t ions  s ;22691 *g . .
a ' lso measured to conf i rm that 225Ra concentrat ions were within typica]
background leve ls .

Soi l  samples were taken at  0 to 5 cm in depth and 5 to 15 cm in depth.
Concent ra t ions  o f :3€U ranged f rom 6 .9  to  190 pCi /g .  The h ighes t  concent ra -
t ion  o f  :seg  in  so i l  was  measured in  a  samp' le  co l lec ted  a ' long  the  eas tern
dr ip ' l ine  o f  the  house roo f  in  the  upper  5  cm o f  so i ' l  (AL3S3A) .  In  the
so i ' l  samp ' le  taken be ]ow sample  AL3S3A (AL3S3B) ,  f rom 5-15  cm,  the :33u con-
cent ra t ion  dropped to  33 .pCi /g .  I t  i s  ev ident  f rom the  resu l ts  o f  the  so i l
sample analyses that i369 ssnqentrat ions in the top few cent imeters of  soi ' l
a re  subs tan t ia l l y  e leva ted  above the  average background leve l  (0 .96  p ' . i /g ) .
These e leva ted  i :89  gpnsent ra t ions  genera l l y  decrease w i th  inc reas ing  depth
in  so i ' 1 .

A1pha Measurements

Direct and transferable alpha activity nreasurernents were taken on
seiected areas of  the roof on the house. The direct  a lpha act iv i t ies ranged
from 84 to 270 dpm/lOO cm2 and averaged 190 dpm/'100 cm:. These leve'ls are
al l  above the typical  background level  for  roofs of  that  type (30 dpm/100 cm:).
Transferable alpha act iv i t ies ranged from.4 to l ' l  dpm/lOO cm: and averaged
6 dpn/100 cm:.  The average value exceeds the typical  background level
(<4  dpm/ I00  cm: ) .



SIGNIFICANCE OF FINDII{GS

A sumrary of the outdoor measurement rcsults of the radiological

survay conducted on this property ls provided in Tablc 4. Thesc results

establ ish that elevated concentrat ions s;2389 are prcscnt on the property.

Ganma exposure rates were notably elevated only in areas adJacent to the

structures which correspond to the drip lines of the roofs. Conccntrations
of 23eU in al l  surface soi l  samples (0-5 cm) exceeded the average background
level. Direct and transferable alpha activity masurements taken on the roof
of the house h,ere generally above typical background and indicated the presence
of 238U surface contamination.
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Fig. 2. Front vlen of PryPefty at 74 Yardboro
Avcnuc,-Albany, New York (A1003) looklng north.



I

5;-F:;.-#
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Avcnuc,-Albany, New York (ALOOg) looking
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Trblr l Erckgrcund rrdirtlon hvelr ln thr Albrny rer

Rrdlrtlon lrvrl or
nrdf qrucl I dr concmtrrtl onTypr of rrdlrtlon

rrmuFmnt or relr

6rmf rrpofunr rrt rt I r'rbovc
ii'ooi'il-et!.id ;u#rir-( uR/h I'

8-10 9

Concrntrrtlon of rrdlonuclldcs
ln rol l  (pCr/g)D

slrg
e23Ra

0.76-1.2
0.48- l .e

0.96
0.85

rYrlurs obtrlnrd fiur four locrtlons ln tJu Albrry rnt.
bsotl slDlcs (ltYl-ilY6) obtaincd frun slx locatlons uound the

Albrny arGa.7
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Trblc 2. Outdoor ilrsuremnt rrsultr on PrcpcrW lt
7f Yrrtboro Avcnuc, AlbrrU' tlet Ysrl (ALm3)

Grld
locrtlonr Crna

lxposum
rrtr rt I rr

G.mr
argosun ntt.

It thc surfrcc'

Grld polnt nrsunmntsb
(uR/h) Rrnge of grmr

exPosunr r|tas
durlng sctnr

" ttlf,rllo'*-

0+00, BL
g*94, BL
0+08, BL
oll2, BL
0+16, BL
0)?0, BL
0+e4, BL
o+e8.A, BL
0+00, 4L
or04, {L
0+08, 4L
o+le,4L
0+16, 4L
0+40, 4L
0+24, 4L
0+28.?, 4L
0+00, 8L
0+04, 8L
0+08, 8L
0+12, 8L
0+16, 8L
0+40, 8L
0+24, 8L
0+28.2, 8L
0*00, le.eL
0{o4, 12.2L
0+0e, 12.2L
O+12, 12.2L
0+16, 12.2L
0+40, l2.eL
0+24, 12.2L
0+28.2, lz.ZL

l0
l0
l l
l l
l2
la
l l
n
l0
l0
C
C
G
C
C

l4
9

l0
a
C

l3
t3
l3
l3
9

l4
l4
12
l2
7
I

l3

l0
l0
l l
l l
l3
l4
l3
l3
l0
l0
C
C
C
C
C

l4
9

l l
C
C

l3
l3
l3
l5
9

l6
l4
l2
12
9

l0
l6

l0- te
l0 -13
l l - l l
l l -17
l3-18
l4-18
l0-13

l0- l  I

:

9-12
l l -14
l2-14
l2-14
l0-l  3'?'

:

rcrid location shcm on
bg.id point masurements

pol nt.
cThcsc valucs lrc shown
dGrtd block nclsurcmnts

efitlra block.
I tnrecgrlblr .

F ig .  l .
arc discrete measuFdmnts rt each grid

on F lg .  4 .
ue obtained by t gaftm scrn of the

k\|l";;'"**id*-$t-
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Trblc 3.
7r

RrsulB of roll
Tmdboro Avltxta,

rwh mrlys:s on ProPrrW rt
AlbrrUr thr Yonk (A1003)

Rrdlmucll* concrntrrtlon (pCtfE )
Sryh Locrtlonr w r2rft1c

Drpth
(cn)

AL3SI
ArSSeA
At3SEB
At3S3A
Ar3S3B
AL33O

0+16, le.2L
olel, loL
0121, loL
0+e2, 5L
0+e2, 5L
o+le, BL

0.79 c 0.2
0.71 t  0.08
0.67 t  0 .1
0.50 r  0.3
0.56 c 0.07
0.69 c 0.1

rLocrtlon lndlcrtcd ln Flg. 5.
bTotrl rnalytlcrl crror of rasults ls lrss thrn $f (95r confidence

hvcl ).
clndlcetcd countlng Grror ls rt 951 confldrnce ftvel (t!o).
dSystemrtlc sunlcs lne trktn rt grid locrtions irr:spcctive of

gAmn cxFSuFt.
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Trble 4. Sumrry of outdoor mrsurumtnts rnd srrnplc rusults
0n pFopcrty rt 74 Yudborc Avenuc, Albrny, l{or york (A1003)

lhrsurcmant or srelc typc
llmbcr of

masunrilcnts/
srnples

Grlmr Gxposunc rrtc at I n'(uR/h)a

Gurma Gxposurc ratc at surfrce (uR/n)a

Scln, gerru GxposuFr rat: nclr surface
(uR/n)o

Conccntration of 2389 11 surface soil
(Pcl/g),  sJstcmatic locat lonsc

Dircct alpha lctivlty etn surface
(dpm/tOO cma), seltcted roof
locations

Transferable alpha rctiylty on surface
(dpm/100 m2), selcctcd roof
I ocati ons

25

25

7-14

9-16

l0-18

6.9- l  g0

84-270

<4- l  I

l l

t2

50

190

tAt  gr id points.
bs.rn of entire property.
csystematic samples, Table 3.
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68 ylffHblS ll'lUE,Ti;lhff'filh i3[['lolloor.
II{TRODUCTION

In 1958' work with depleted uraniun began at the t{ational Lead
conpany's plant in colonie, l few york. l  Beginning in 1961, the Atomic
Energy Comnission (AEC), its prcsent successor, the Departmnt of Energy
(D0E), and other federal agencies have engaged in numerous contracts and
subcontracts for the fabrication of enriched (3.6%) uranium fuel elenpnts
for the Hallam Reactor (Chicago Operations Office) and for the chemical
processing of unirradiated, enriched uranium scrap (New york 0perat ions
0ff ice).2'3 Since the termination of the AEC contract,  the work at the
plant has been devoted to the fabricat ion of shielding components, bal last
reights, and proiect i les from depleted uranium.I This plant has operated
at a reduced level of act ivi ty since February 1990.

A number of properties in the Colonie/Albany area have been identified
as being potential ly contaminated with uranium originat ing from the National
Lead Conpany's uranium fonning plant in Colonie, New york.b A radiological
survey was performed at l2 properties by members of the Radiological Survey
Activi t ies (RASA) group at Oak Ridge National Laboratory (oRNL) during the
period October 20-27, 1983. The property at 6g yardboro Avenue in Albany,
ihw York (A1004) was the subJect of a radiological invest igat ion on
0ctober 21, 1983.

This propcrty consisted of a church and paved parking lot. A dlagrrrn
of thc property rhor{ng the approx{mate property boundarles and grld nctwork
establlshcd for masuramcnts outside thc church ls shown ln Fig. l. The
rcctrngularly ghapcd lot lncludcd ln the radlologicrl survly wrs rppnoxlmrtcly
28.2 n drcp by 36.8 m wldc. Thr church on tha cast sldc of thc lot rrs thq,
only onrfte ltructun. Front and rlar vlcws of thr proprrty rrr rhown ln
Flgt, 2 nd 3, rrrpcctlvcly.

rThlt furv.y !u^ P|rfoFlld b{ mmbrrr_of thr, Rrdlologlcrl Survry|Ettvlrter enuo of thi H.rlth q-1 sr1-ly_lirdiin^qiiiii;;-ii oii'iicsrirttoill Lrbomtory undfr-Doi cinirlit-i:liO5:iii.a5. 
' '' '|'" !D '



SURVEY I'IETHODS

The radiological survey methods employed in the survey of this

propcrty are described in Reference 5.

The radiological survey of this Property included: (l) grtma expo-

sure rates at I m above the.ground surface and at the ground surfrce at

outdoor grid locations; (2) a garma scan of the entire ground surface out-

doors; (3) samples of outdoor soi l ;  and (4) direct alpha act lvi ty masure-

mnts on the building roof . A comprehensive descriPtion of the survey

nrethods and instrumentation have been presented in another report,6

SURVEY RESULTS

Typical background radiation levels for the Albany area are Presented
in Table l .  This data is provided for purposes of conParison with the

survey results presented in this sect ion.

All nreasurements presented in this report are gross readings; back-
ground radiat ion levels have not been subtracted. Slmilar ly '  background

concentrations have not been substracted from radionuclide concentrations

in  so i l  samples.

Ganma iGasurements

Results of grid point/grld block measurements are prcsented in Table 2.

Surface gamna exposure rates measured at grid points over the cntirc outdoor
propcrty are shown on Fl g. 4. Garma exposure ratcs tt I m rbove thc around
rurfacc rangcd from I to 15 yR/h rnd avcrrgcd l0 uR/h. Gamm rxposuFt rrtcs

rt thc ground lurfacc rt grld poJnts rangcd from I t0 19 uR/h rnd rvrrrgrd
ll lRlh. For comparlron, typlcal brckground rrdlrtlon lrvrls rt I n lbovc
ground lurfrcc ln thc Albany rrra rrngt from 8 to l0 uR/h rnd rvrrrgt 9 uR/h.

Ar crn bc obsrvtd ln Flg. 4' rlrvtttd rrdlrtlon hvrlr rrn mrtund
throughout tm lrwn lrm which rurrcundrd thr church bulldlng. Thr mxlmnt
crporurr rrtc obr.rvrd durlng rcrnnlng thr ground 3urfrcl mr 3l yR/h (grld



block Ole0, 34R), The highest radiation levels were masured ln rreas
rdjaccnt to the east and west sides of the church, tnd rpperred to bc
associated with the drip lines from the roof of the structure.

Soi l  Samplinq

Thirty-one soil samples.wene taken on this property. Twenty-four
of these soil samples were taken at 12 locations that llere chosen irres-
pective of ganna radiation levels (denoted systematic soil samples - ALaS);
and seven sofl samples were taken at two locations biased with respect to
elevated garma radiation measurements (denoted biased soil samples - AL4B).
The sample locations are shown in Fig. 5, and the results of radionucl ide
analyses are given in Table 3. A concentrat ion sf 2389 is provided for
each soil sample. Concentrations 91 226p6 vrere measured in several selected
soi l  samples to confinn that 226Ra concentrat ions were within typical back-
ground leveJs.

Concentrat ions e1 23Bg in systematic soi ' l  samples ranged from 0.90 to
l l0 pCilg. At each location, samples were taken from 0 to 5 cm in depth
and 5 to 15 cm in depth. Concentrat ions e; 2389 yrere approximately six to
eighty t imes higher in soi l  samples col lected in the top 5 cm. The maximum
concentrat ion of 238U in a systematic soi l  sample (110 pCi/9) was measured
in a sample taken from a depth of 0-5 cm (AL4SBA). In the soi l  srmple
taken below sample AL4S8A (AL4SBB), from 5-15 cm, 63 2389 concentrat ion
dropped to 3.2 pC1/g.

The two highest concentrat ions of 238U ln soi l ,590 rnd 530 pCi/9, IrcFG
masurcd ln biased samples AL4BIA and AL4B2A, rtspccfivcly. Thesc samplcs
rsrc collcctcd along the drlp llncs of thc church noof In thc uppGr 5 cm of
toll. 7p 23Eg conccntrations ln samplrs takan brnmth thorc rrmplrs, from
5 to 15 cm ln dcpthr rvcrrgcd 16 pCl/g.

It 1g rvldcnt from thc nrsultr of thc roll nmph rnrlysr3 61tr zttg
corrcmtrrtloil {n th: top frtl cntlmetrrs of toll rrr rubrtrntlrlly rftvrtrd
rbove thr rvrrrgr brckground lrvrl (0.96 pCl/g). Thur rlrvrtrd 2!rg ss1.
centrrttonl qulckly drcrmn rlth lncrmrlng drpth ln roll. Thr hlgmtt
concmtrltlon3 sf zrcg mrt ob3rrvrd rlong thr drlp llnu of thc church Foof.



I

Alpha lhrsuremcnts

Dlrrct rlPha .ctiyi(y rnasurumnts nrc trkcn on rrlcctcd mcrs of
tJn rcof on the ehurch bulldlng. Thc rctlvitlcs rrngcd frun 70 to
150 dgn/100 crna and lvcrlgd 98 dpm/100 cm2. Thcsc lcvcls rnG rll above
thc typlcrl brckgrcund lcvel for rrofs sf that type (30 dpn/100 cmz).

SIG]IIFICNilCE (F FTIIDIISS

A snrnrry of thc outdoor masunupnt rusults of thc rrdiological
survcy conductcd on this proparty ls prcvlded.in Tablc 4. These results
cstablish that clevatcd conccntratlons of 238U lra pncscnt on the property.
Gamn cxposut.e rttes uGra gcnGrally withln the rrngc of typical background
leYels on the rcstenr half of the lot and elcvated on tjre castern half
(notably those arets rdJrcent to the cast and wast sides of the church
which comespond to thc drip lines from the rroof). Concentrrtions ef 2389

in all srrrfacc soil sanplcs (0-5 cm) substantlally excccdcd the ayerage
background level. Direct alpha rctivity masursnents taken on the roof were
all above typical baekgruund and indicated the prcsence of 2389 sur;1ss
contami nati on.
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Fig. 2. Front view of property at 68 Yardboro
Avcnue, Albany, l{Gil York (AL004) looking north.
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Table I, Background radiation leyels ln thc Albrny rrrr

Type of radiation
neasurement or sample

Radiation hvrf or
rrdl onucl i d,a concrntrrtloa

Range Avcngn

Ganma exposure rate at I m above-
f loor or ground surface (uR/h)"

Concentrat ion of radionuc' l ides
in  so i l  (pCi /9)b

2 3 8 9
226p3

8-10

0.76-1.2
0.48-1.2

0.96
0.85

avalues obtained from four locat ions
bsoi ' l  sa-mples (Nyt-NY6) obtained from

Albany area.7

in the Albany !rea.

six locat ions around thc
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Table ?. Outdoor measurement
68 Yardboro Avenue, Albany,

results on property at
l{ew York (A1004)

Grid
I ocati onq Gama

exposure .
rate at I m

Garma
exposure rate^

at the surface-

Range of gamna
exposure rates

during scan,{
of gr id block'

( uR/h )

Grid point measurementsb
( uR/h )

0+00, BL
0+04, BL
0+08, BL
0+12,  BL
0+16,  BL
0+20, BL
0+24, BL
0+28.?,  BL
0+00, 4R
0+04, 4R
0+08, 4R
0+12,4R
0+16,  4R
0+20, 4R
0+24, 4R
0+29.?, 4R
0+00, 8R
0+04, 8R
0+08, 8R
0+12,  8R
0+15,  8R
0+20, 8R
0+24, 8R
0+28.2, 8R
0+00, lzR
O+04, lzR
0+{8, lzR
0+12, lilR
0+15,  lzR
O+20, IZR
0+?4, lZR
0+29,2, lzR
oi00, l6R
0'10{, 16R
0+6, l6R
0+12, 16f,
0+t6, l6R
t+20, l6Rg+24, l6ng+i8,2, 16n

l0
l0
l l
l l
l l
l0
l0
l l
l0
I

l0
9

l0
l0
l0
t?
I

l0
8
9

l0
8

l0
12
I
I
9

l0
9
9
9

l0
9
8
I
I
I
9
E

l0

l0
l0
l l
l l
12
t2
l l
l3
l0
9

l0
9

l0
l0
l0
12
8
9
I
9

l0
I
9

t2
I
9
I

l0
9
9
9

l l
l0
8
I
9
I
9
9

l0

9-l  I
l0- l  I
9 - l I

l0 - l  I
l0 -  l2
l0-  l2
8-1 r

8- l  r
8- l  1
8- l  I
8- l ' l
8-1 I
8-l  r
8-1 3

8-t 1
8- t0
8-10
8- l  0
8-10
8-10
8-  l2

8- l  I
8 -10
8-10
8-10
8-10
8-r I
8- l2

8-l I
8-13
8- 13
t . l3
8.13
8- l  3
8.13
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Grid
I ocationq Gama

exposure
rate at I  m

Garnr
exposure rate^

at the surface'

Rrng; of gernrr
expoSur€ rrtcs

durlng rcrn,.
of gr ld block"

(uR/h )

(uR/h)

Table 2 (continued)

point mcasurements

0+00, 20R
0+04, 20R
0+09, 20R
0+12,  20R
0+15,  20R
0+20, 20R
0+24, 20R
0+29.2, 20R
0+00, 24R
0+04, 24R
0+08, ?4R
0+12,  ?4R
0+16,  24R
0+?0,24R
0+24, 24R
0+29.2, 24R
0+08, 26R
0+12,26R
0+16,  26R
0+20,25R
0+00, zgR
0+04, zgR
0+08, 28R
0+12,  zgR
0+16, zgR
0+20, zgR
v20.5, zgR
0+24,29R
0+28.2, zBR
o+04, 30.5R
0+00, 32R
0+04, 32R
0H85'7 ' 32R
0fi09, teR
A+12, tZRg+16, 32n
0+2a, tzl
0+20,J, tZR
E+21, tn
A+2t,2, t1n

e
e
e
e

l l
l3
l l
l4
l0
12
l3
t
t
t
C

l l
l l
l l

9
t2
t2
12
12
t2
l3
l l' t0
l1
12
12
12
12
12
12
l 4
r3
l5
l4
9

l1
e
e
e
e

l0
12
l l
l l
l0
il
l l
C
C
C
C

l0
12
il

9
t2
t3
l3
t2
12
l3
l0
10
1 l
l3
l4
13
t2
12
.12
l8
l4
l8
l9
9

l4

8- l  3
l l -14
l2-14
12-14
l2-14
1?-14
l l -15

8- l  5
10-29
l2-29
12-29
12-29
l2-3 ' l
1? ;4

:

9-r 6
l l -16

i l - r3

l l -13

:

l0- le
I 0-?7

I l .?9
I  1.29
12.?9
I l . l9

-
I  l . l t
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Grid
location" Gamna

GXpOSure
rrte at I m

Ganma
exposure rate^

rt the surface'

Rrngc of grnna
cxPosurlt rates

during scan,r
of  gr ld  b lock"

(uR/h )

( uR/h )

Table 2 (continued)

poi nt masuremcnts

0+08, 33R
Oll2, 33R
0116, 33R
0+20, 33R
0+00, 36.9R
o+04,36.9R
0+09, 36.9R
0+12,36.8R
0+16,36.9R
0+?0, 36.9R
0+24, 36.9R
0+29.2,  36.9R

1?
l3
l3
l3
I

l0
l r
l l
l0
12
l r
l0

l3
t6
l6
17
9

l0
l t
l l
l l
l3
12
l l

aGri d
bGri d

poi  n t .

locat ion shown on F ig .  l .
point measurements are discrete measurements at each grid

cThese values are shown on Fig. 4.un! 
!o block measurements are obtained by a garma scan of theent i re  b lock.

EInaccess ib le .
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Trblc Rrsults of soll
Yrdboro Avcnuc,

l5

sr@l: rnalyses on pnoperty rt
Albany, llcr York (A1004)

3,
68

Srmle Locrtfonr
Radionuclldc conccntration (pCl/g)

esarb raep;c
Dcpth
(cn)

Svstrmrtlc SrFplesd

AL45IA
AL45IB
Ar4S2A
AtfszB
ALT$3A
AL4S38
AL4S4A
Arfs4B
AL4S5A
ALlS5B
AL456A
AL4S6B
AL4S7A
AL4S7B
AL{S8A
AL4S8B
AL4S9A
AL4598
AL4SIOA
AL4SIOB
AL4SI IA
Ar4Sl I B
AL4SIEA
AL4SIzB

AL4BIA
AL4BIB
AL4BI C
ALTB2A
At4B2B
At{BAC
AIlB2D

0+02, 23R
o$oer e3R
0€8, ?oR
0+0E. eoR
0+08, e{R
0+08, zlR
o+le, aeR
o+le, aeR
0+16, 20R
0+16, 20R
0+16, ztlR
0+16, 24R
0+e0, zeR
0+20, azR
0+?4, 20R
0+44, eoR
0+e4, 28R
0+24, 28R
0+?7, 34R
0+27, 34R
0+16, 3{R
0+16, 34R
0+04, 34R
0+04, 34R

0.44 r  0.1
0.40 r 0.06
0.62 c 0.2
0.58 t  0.02
0.62 s 0.0?

0.53 c 0,1
0.57 *  0.2

0.62 r  0.4
0.69 t  0 .08

0.73 t  0 .2

0.55 t  0 .1

0.65 r  0 .1

0.59 t  0 .5

0.79 t  0 .3

0.80 t  0 ,1
<0.26

0.79 t  0 .1

0.82 t  0 .1

0+12, 33.5R
0lle, 33.5R
0+12, 33.5R
0+16, 25.8R
0+16, 25.8R
0+16, 25.8R
0+16, 25.8R

0-s
5-ls
0-5
5-lt
0-5
5-t5
0'5
5- l5
0-5
5-15
0-5
5-l 5
0-5
5-15
0-5
5- 15
0-5
5-l s
0-5
5-15
0-5
5-15
0-5
5-15

Biased Samplese

(F5
5-15

l5-25
(}-5
5-15

aF30
3&40

l4
2.2
87
l . l
5l
t, "26'l
1 .4
77
1.0
86
2"4
64
0.90
l l0
3.e
95
2.5
5e
4.0
62
2.4
30
1.3

590
l8
2.7
530
l4
3.5
2.2

f

tLocrtlon lndlcatcd ln Flg. 5.
bToUl rnalytlcrl crror of rresults ls less thrn t3I (95I confldrnce

hvr l  ) .
Gtndlfltcd countlng *ror ls rt 95t confldcnca lrvcl (t2o).
diyrtrnrt{c lrnph3 m! trkrn rt grld locrtlonr lrrupcctlvr of

ffi|| artolgfif.
tlurd fi[phr mr trkrn from uu3 rholn to hrvr rlrvrtrd 0ilmr

fifucsfl flttr.
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Trble 4. Surmary
on propcrty at 68

of outdoor meesurcmlnts
Yardboro Avenue, Alblny,

and samplc rrsults
f{Gsv York (A1004)

llaasurement or sample type
l{umber of

measurcments/ Rangc
sanpl es

ilern

Gannra exposure rate at I m (uR/h)a

6anma exposure rate at surface (uR/h)a

Scan, garilna exposure rate near surface
(uR/h)o

Concentrat ion of 2389 .;n surface soi l
(pCi /9) ,  systemat ic  locat ionsc

Concent ra t ion  o f  2 ]BU in  so i l  (pCi /S) ,
b iased locat ionso

Direct  a lpha qct iv i ty  on sur face
(dpm/]00 cm2), sel lcted roof
I  ocati  ons

84

84

8-16

8- l  9

8-31

0.90- l  I  0

2.?-590

70-l  50

10

l ' t

3424

156

98

aAt  gr id  po in ts .
bs.rn of ent ire property.
csystemat ic  samples,  Table 3.
dBiased samples,  Table 3.
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RESULTS OF THE RADIOLOGICAL SURYEY AT
52 YARDBoR0 AVENUE, ALBANY, ltEr{ yoRK (A1005)*

IIITRODUCTIOI{

In 1958' work with depleted uranium began at the l{ational Lead
Cunpany's plant ln Colonle, lfew York.I Beginning in 1961, the Atomic
Energy Comtisslon (AEC), its present successor, the Department of Energy
(DOE), and other federal agencies have engaged in numerous contracts and
subcontracts for the fabrlcation of enriched (3.52) uranium fuel elements
for the Hallam Reactor (Chicago Operations 0ffice) and for the chemical
processing of unirradiated, enriched uranium scrap (New York 0perations
0ff ics).2 '3 Since the terminat ion of  the AEC contract ,  the work at  the
plant has been devoted to the fabr icat ion of  shielding components,  bal last
weights,  and project i les f rom depleted uranium.l  This plant has operated
at a reduced level of activity since February 1980.

A nunber of properties in the Colonie/A'lbany area have been identif ied
as being potent ia l ly  contaminated with uranium or ig inat ing f rom the Nat ional
Lead Cunpany's uranium fc i rming plant in Colonie,  New York.b A radiologica' l
survey was performed at l2 properties by members of the Radiological Survey
Activit ies (RASA) group at oak Ridge National Laboratory (0RNL) during the
period October 20-27, 1983. The property at 52 Yardboro Avenue in Albany,
t{ew York (A1005) was the subject of a radiological investigation on
october 22, 1983.

This private Property consisted of a two-story house constructed of
granite block and a fairly large lawn area. A diagrrm of the property
shoving the approximate property boundaries and grid network established
for masurements outside the onsite structure is shown ln Fig. l. The
square-shaped area included in the radiologfcal survey was rpproximately
27.5 n dcep by 28 m rlde. Front and rear views of thc property are shown
ln Flgs.  2 and 3,  rcspect lvely.

rThls rurvry rrs prrfonncd
Acttvltl.' croup of thc Hmlth

Survay
Ork Rldge

by qnmbcrs of the Radlologtcul
rnd Safrty Rrscarch Dlvlslon rt

contrtct lJ.7405-rD l-26,

I

ilrtloill Llborrtory undu DOE



SURVEY I.IETHODS

The radiological survey mthods employed in the survey of this
property are descrlbed in Reference S.

The radiological survey of this property included: (l) garma expo-
sure rates at 1 m above the.ground surface and at the ground surface at
outdoor grid locations I lz') a garma scan of the entire ground surface
outdoors; (3) samples of outdoor soi l ;  and (4) direct alpha act ivi ty
nEasurements on the house roof. A conrprehensive description of the sur-
vey methods and instrumntation have been presented in another report.6

SURVEY RESULTS

Typical  background radiat ion levels for  the
in Table l .  This data is provided for purposes

Albany area are presented

of comparison with the
survey resul ts presented in th is sect ion.

All measurements presented in this report are gross readings; back-
ground radiat ion levels have not been subtracted. s imi ' lar ly,  background
concentrations have not Seen substracted from radionuclide concentrations
i n soi I samp'les .

Garma Measurements

Results of grid point/grid block measurements are presented in Tab'le Z.
Surface garma exposure rates measured at grid points over the entire outdoor
property are shown on Fig. 4. Garma exposure rates at I m above itre ground
surface ranged from 7 to 22 uR/h and averaged lZ uR/h. Garma exposure rates
at the ground surface at grld points ranged from 8 to 24 uR/h, also averaging
12 vR/h. For comparison, typical background radiation levels at I m above
ground surface in the Albany area range from 8 to l0 rrR/h and ayerage 9 uR/h.

As can be observed in Fig.4,  garma radlat ion levels yrere general ly
slightly elevated abbve the range of background on thc propcrty. Furthcr
gatrna scanning indicated that the elevated ganma exposure rrtes neasured
around the periPhery of the house were attrlbutablc to lts grrnltc block
conposi t lon.  Elcvatcd rrdlat lon levels h,rre also drtcctrd in r  smrl l  r r r r



near the northeastern eorner of the lot and ln arcas near the sldes of
the house rhich correspond to the drip lines of the roof. The maximum
cxposure rate observed during scanning of the ground surface, 29 vR/h,
uas measured along the drip line near the northwest slde of the house.

Soi l  Samplinq

Forty-three soil samples were taken on this property. Thirty'one of

these soil samples were taken at 20 locations that were chosen irrespective

of ganma radiation levels (denoted systematic soil samples - AL5S); and
twelve soil samples uere taken at four locations biased urith respect to
elevated garma radiation neasurements (denoted biased soil samples - AL5B).

The sample locat ions are shown in Fig.  5,  and the resul ts of  radionucl ide
analyses are given in Table 3.  A concentrat ion ef  2389 is provided for each
soil sample. Concentrations s1 22677 were measured in severa'l selected soil
samples to conf i rm that 225p6 concentrat ions were within typical  background
I  eve l  s .

Concentrations 91 2389 in systematic soil samples ranged from 0.80 to
44 pCi/g. Samples at each location h,ere taken from 0 to 5 cm in depth and
5 to 15 cm in depth.  Concentrat ions s;238g were approximately two to
twelve t imes higher in soi l  samples col lected in the top 5 cm. The maximum
concentrat ion of  2389 ip a systemat ic soi l  samp' le (44 pCi/g) was measured
in a sample taken from a depth of 0-5 cm. In the soil sample taken below
sample AL5s15A (ALsslSB),  f rom 5-15 cm, ths 2389 concentrat ion dropped to
8 .1  pc i l9 .

Two of  the three highest concentrat ions ef  2389 in soi ' | ,  160 and
120 pCi/g, h,ere measured in biased samples ALSBIA and ALSBZA, respectively.
These sanples were collected along the northwestern drip l ine of the house
roof in the upper 5 cm of soil. 16s 2389 concentrations in samples trken
bcneath those samples, from 5 to 15 cm in depth, averaged 7.5 pCi/g. The
maximum concentration of 23Eg mggsured (290 pci/g) was found in samp'le
ALSB4A rhich was taken from 0-5 cm near the northeastern corner of the prop-
crty. 169 2389 concentration in the sample taken bencath sample AL5B4A
(AL5B4B),  at  5-15 cm, was 23 pCi/g.



It is evident from the results of the soil sample rnalyscs 1;1i 2389

concentrations in the top few centimeters of soil are substrntially
elevated above the average background level (0.96 pCilil. Thcse elevated
2389 sengentrations quickly decrease with lncreasing dcpth in soil. The
highest concentrations e; 2389 were found in soil samples taken rlong the
drip lines of the house roof and from a small area near the northeastern
corner of the prcperty.

Al phq_Ieasurements

Direct alpha activity measurements were taken on selected areas of
the roof on the house. The direct alpha activity rrasured on the new roof
over the attic portion of the house was 14 dpm/100 cmz. 0n the older sect-
ions of roof which are over enclosed porches, activit ies ranged from 84 to
130 dpm/100 cm2 and averaged ll0 dprn/100 cm2. uith the exception of the
alpha activity nnasured on the new roof, these levels are above the typical
background level for roofs of that type (30 dpm/100 cm2).

SIGNIFICANCE OF FINDINGS

A surmary of the outdoor measurement resu'lts of the radiological
survey conducted on this property is provided in Tab]e 4. These results
establish that elevated concentrations of 2389 6rs present on the property.
Garma exPosure rates were generally elevated, notably in the area adjacent
to the northwest side of the house which corresponds to the drip l ine of
the roof and ln a small area near the northeastern corncr of the lot. Con-
ccntrat ions of  23tg 1r1 al l  surface sol l  samples (0-5 cm) substant ia l ly
exceeded the average background level. Dircct rlphr activlty masurcmrnts
takcn on the older scctions of thc house roof wcrc all abovc typicrl back-
ground and fndicatld the prcsence of 2389 surlacc contlmlnltion.
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Fig. 2. Front vier of propelty tt 52 Yardboro
Avenue,-Albany, N€w York (A1005) looking north.
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Fig. 3. Rear vier of property at 52 Yardboro
Avrnue, Albany, l lan York (AL@5) looking south.
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Trblc l. Background radlation levcls in the Albrny rr:r

Typa of rrdlation
mtsurumnt or sample

Radiation lrY:l or
rrdlonucl{d: conccntrrt{on

Avcrage

Galnna cxposurc rate at I n ibove,
floor or grtund surface (yR/h)'

Conccntrrtlon of radlonuclides
in  so i l  (pCi /g lb

? 3  0 g
225p9

8-10

0.76-1.?
0.48-1 .2

0.96
0.8s

avalues obtained from four locations in the Albany area.
bsoi t  sqmples (NYl-NY6) obtained from six locat ions around the

Albany  area . '



Tab!1 !. Outdoor rnasurctnGnt rusults on property ats2 yrrdboro Avenue, Albany, i;; fori"tAlobsi-"

Garma
cxPosure

rata at I

Ganma
cxposure rate^

at the surface"

polnt magurGments
( uR/h ) Range of grmna

exposure ratcs
during scrn,.

of gr id blocks
( uRlh )

0+00, BL
9r+614, BL
0+09, BL
0+12, BL
0+16, BL
0+20, BL
0+24, BL
0+27 .5 ,  BL
0+16,3 .31
0+12,  3 .51
0+09, 3.71
0+04,3 .gL
0+00, 4L
0+03.9,  4L
0+04,4L
0+08, 4L
0+12,4L
0+16,  4L
0+20, 4L
0+?4, 4L
0+27 .5 ,  4L
0+00, gL
0+03.9,  gL
0+04, gL
0+09, gL
0+12, gL
0+f6,  gL
0+20, gL
g+24, gL
o+27,5, gL
0+16, 10.51
0+12, lo,gL
0+s, r l l
o+of ,  l l . lL
0+o0, lzl
0#0,1, 12L
0+og, lzLg+12, lZL
a+16, lzLg+?0, 12L
O+2*, 12L
0+27,9, IZL

I
l t
l l
l 2
l2
l l
l l
l 0
l8
l8
14
l3
7

l3
e
e
e

I
l l
l l
l 4
14
l3
l l
l 3
l6
l6
l4
l l
9

l4

8-16
I l -18
I l -18
l3- l  7
l2-18
l l -13

" ] '

8- l  9

uln
l0 -  l6
l0-29

l0-22

vlzg
t4-29
l4-29
t4-29
l0- l  7t?,

rolrs
I l -16
I  l -16
I  l . l6
I  l . l6
10.13
10.13

-

e
e
e
e

l6
1?
1 l
l0
24
e
e
e
e

17
l l
l l
24
24
l9
l6
l0
l4
l6
l6
l4
l3
l1
l l

e
l4
1?
l0
9

l4
e
e
e
e

t4
l l
l l
l8
2?
l5
14
l0
l3
l6
l4
l4
l3
l l
l0



Table 2 (continued)

Grid
I ocati ona Ganma

exposure
rate at I m

Garma
exposure rate^

at the surface'

Rang: of ganna
cxposure rttls

durlng sclnr
of grid block'

( uR7; I

0+00, l6L
0+04, l6L
0+09, l6L
0+12,  l6L
0+16,  l6L
0+20, l6L
0+24, l6L
0+27 .5 ,  l6L
0+00, 201
0+04, 201
0+09, 201
0+12, ?0L
0+15, 201
0+20,20L
0+24, 20L
0+?7 .5 ,  201
0+00, 241
0+04, 241
0+09, 241
0+12, 24L
0+16, 24L
0+20, 24L
0+24, 24L
0+27,5,  ?4L
0+00, zgL
0+04, zgL
0+08, zgL
0+12, zgL
0+16,zgl
0+20, 28L
0+24,zgL
0+27.5, 2gL

l0
l l
t2
12
12
l l
l0
l0
l0
l0
l r
l l
l l
l l
l l
l 0
10 .
l0
l0
l1
l1
l0
l0
l0
l0
l0
l l
l l
l l
l 0
l l
l l

l0
l l
t2
t2
l2
l0
l0
l0
l0
l0
12
l l
l l
l l
l l
l0
9

l0
l l
l l
12
1?
l l
l l
l0
l0
l t
t2
l2
l0
l l
l0

8-12
l0-12
l0-12
l0-12
l0-12
8-l  I
8- l  I

8- l  r
l0- l  2
l0-  l2
l0- l  2
l0-12
l0-12
l0-12

8- l  r
8- l  I

l0 - l  3
l0-13
l0-  12
l0-  l2
to:tt

:

rcr{d
bcrid

pofnt.

locrtlon 3hoiln on
polnt nnrsurrmcnts

F lg .  l .
arr dlscrctc

on F lg .4 .
rnr obt! ln.d

d6rtd block
.nt{ra block.

,rfatsuramtntl

cThrsr yrluu rrr rhown

mmsurtncnts rt mch grld

by r grnnr rcrn of thr
I tnrccmllbl t .



Table3.
52

Results of soi l
Yardboro Avenue,

sample analyses on ProPcrtY at
Albany, tlen York (A1005)

Sample Locationt
Rndionuclide concentration (nCi791

226gsc
Ihpth
(cm)

25
5.1
22
1.8
20

ALSSIA
AL5SIB
AL5S2A
ALsS2B
AL5S3A
AL553B
AL554A
AL5S5A
AL5S5B
AL556A
AL5S7A
AL5S7B
AL558A
AL5S9A
AL5S9B
ALsSIOA
ALsSI ' IA
AL5S] I B
AL55I 2A
ALsSI 3A
ALsS'l3B
ALsSI4A
ALsSI 5A
ALsSI 58
AL5SI6A
AL5SITA
ALsSI 78
AL5SISA
AL5SI9A
ArSSl98
AL552OA

AI5BIA
AL58IB
ArSBlC
AL512A
Ar5l2B
tL''.zc

0+02, loL
o+02, loL
0+02, lgL
0+02, lgL
0+02, 26L
0+02, 261
0+06,zZL
0+06, l4L
0+06, l4L
0+10,  l8L
0+10, 261
0+ '10 ,251
o+14, ??L
0+14,  l4L
0+14,  l4L
0+18,  l8L
0+18, 261
0+18, 251
0+22, 22L
0+22, 14L
0+ZZ, 14L
0+2?, 6L
0+26, 2L
0+26,2L
0+26, loL
g+25, l8L
0+26, l8L
0+26, 26L
0+17.5 ,  l L
0+17 .5 ,  l L
0+10, 2L

Svstcrnati c Sampl esd

0-5
5- l  5
0-5
5- l  5
0-5
5- l  5
0-5
0-5
5-15
0-5
0-5
5- l  5
0-5
0-5
5- l  5
0-5
0-5-  s- ls
0-5
0-5
5-l  5
0-5
0-5
5-l  5
0-5
0-5
5- l5
0-5
0'5
5-l  s
0-5

Blascd SrmPlesc

0-5
5-  15

30-40
0-5
5 ' l  5

20-28

0.59  t  0 .06

0.45 t  0.05

0 ;52  t  0 .08

0 .60  t  0 .09

0 .  58  t  0 .2
0 .53  c  0 .08

0 .61  t  0 . ' l

0 .59  t  0 .2

0 .54  t  0 .07

1 .0  t  0 .1
0 .71  r  0 .1

l . l  t  0 .1

1 .0  t  0 .1

0.66:0 .4
0.64 r  0 .2

5.4
35
27
8.7
26
8.1
0.80
7.0
25
7.7
?0
38
l4
23
20
9.5
30
44
8.1
32
27
l l
24
8.6
4.7
3.3

0+08,  l l .3L
0+{9,  l l .3L
0+08,  l l .3L
0+16,10.71
0+15,10.71
0+16,  10.71

160
4.0
1.3
120
l l
4 ,2



Table 3 (continucd)

SaWle Locationa
Radlonuel ide csnccntrrtf on (nCt7g1

2ragb 2267sc
Dcpth
(cn)

AtsB3A
AL5838
ALsB3C
AL5B4A
AL5B4B
AL5B4C

0+19.7 ,9L
0+19.7 ,  gL
0+19.7,  9L
0+27, 6L
0+27,6L
0+27,6L

0-5'5-15

l5-2s
0-5
5- ls

40-45

43
5.4
0.90
290
23
2.8

0.63  t  0 .3

0 .59  t  0 .1
0 .74  r  0 ,3

0.58 t  0.06

aLocation indicated in Fig. 5.
bTot.l analytical error of resu'lts is less than *7, (95% confidence

leve l  ) .
clndicated counting error is at 95% confidence level ( t lc).
dSystemat ic samples are taken at  gr id locat ions i r respect ive of

garma exPosure.
eBiased samp'les are taken from areas shown to have elevated gatma

exposure rates.



Trblc 4. Sumary
on pnopcrty rt 52

of outdoor mcasurcments
Yardboro AYenuc, AlbrnY'

rnd srnplc rrsults
ileu York (A1005)

licasuremnt or srnple type
llmbcr of

masurcmcnts/
samples

Garrma Gxposure rrte at I nr iuR/h)a

Ganrna exposune mte at surface (uR/n)a

Scan, gapna GxposuFe rate near surface
(uR/h)o

12

12

66

65

Concentration of 2389 i1 surface soil
(pci ig),  systematic locat ionsc

Concentrat ion of 218u tn soi l  (pCi/g),
biased locations'

Direct alpha activity on surface
(dpm/l0O cm2), selected roof
I ocati ons

3l

l2

7-22

8-24

8-29

0.80-44

0.90-290

I 4- l  30

l 8

aAt gr id points.
bs..n of entire property.
csystematic samples, Table 3.
dBiased samples,  Table 3.
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RESULTS OF THE RADIOLOGICAL SURVEY.AT
33 PAU|ER AVENUE, ALBAity, ilElJ y0RK (Atoos)'

IilTRODUCTIOI{

In 1958, rork with dcpletcd uraniun bcaan at the thilonal Lcad
Cmpany's plant in Colonie, llGU york.l Bcainning ln 1951, the Atomlc
Encrgy Cqmission (AEC), lts prcscnt succcssor, thc Dcpartrpnt of Energy
(D0E), and othcr federal agcncias have engagcd in nuilEnous contrrcts and
subcontracts for tha fabricatlon of cnrichcd (3.61) uranlun fucl elcnrents
for the Hallrrn Reactor (Chicago Operatlons 0ffice) rnd for the chcnrical
processlng of unirradiatad, cnrlched uraniqn scrap (t{ew York 0perations
0ffice).2'3 Since the tennination of the AEC contract, the work at the
plant has been davoted to the fabrication of shielding components, ballast
wcights, and projectiles frorn depteted uranium.l This ptant has operated
at a reduced level of rctivity since February 1990.

A nr,rnrbcr of properties in the Colonie/Albany area have been identified
as being potentially contaminated with uraniun originating from the National
Lead Cmpany's uranium forning plant in Colonie, l{eu, York.b A radiological
survey was perfomed at 12 prtperties by rnembers of the Radiological Survey
Activities (RASA) group at Oak Ridge l{ational Laboratory (oRNL) during the
period 0ctober 20-?7,1983. The property at 33 palmer Avenue in Albany,
llew York (A1006) was the subject of a radiorogical investigation on
October 23, 1983.

This prlvate property consisted of a two-story wood-frame house with a
separate small shed located at the southern edge of the lawn. A diagram of
the property shodng the approximate property boundaries and grid netr,rork
established for measutunents outslde the onsite structurcs is shown in
Flg. l. The lrrcaularly shaped lot lncluded ln the radiological suryey wrs
approxlnntcly 34 m dcep by 23 m rlde. Frcnt and rear vrers of the property
arc shorrn ln Flgs. Z and 3, respectively.

^ .. :Ilr{r rurvcy was. pcrfopgd br mmbcrs of thc Radlological
ACt lv l t lCf  6 fouo-of  the Heal th  rn i  Sr f r tv  nrc . i r "h  h{u{a{*  r }

Survty
Ork Rldgr.6roup of the Health and safcty Rcscarih oiviiiin-ltihtlonrl Lrborrtory undcr DOE contrrct t:2405-ini-aO.

I



SURVEY I'IETHODS

Thc radlologlcrl survly mthods :mploycd ln thc survCy of tJtis
propcrty ara dcscrlbcd ln Rcfcrcnce 5.

Thr rrdlologlcal survcy of this prroperty lncludcd: (l) grrm Gxpo-
surc ratcs at I n tbovc thc Around sur-facc and at thc around surface at
outdoor grld locatlonsl (2) a grrrm scrn of tJrc cntiru ground surface
outdoors; (3) samples of outdoor soll; rnd (4) diruct rlpha activity
tnasurements on thc housc rcof. A cqnprchcnslvc dcscription of thc sur-
ycy methods and lnstrurpntatlon have bcen prcsented ln rnother rrport.6

SURVEY RESULTS

Typical background radiation levels for the Albany area are presented
in Table l. This data is prcvided for purposes of cmparison with the
suryey rcsults pnescntcd in this sectlon.

All measurcmnts presented ln this report are gnoss rcadings; back-
ground radiation levels have not bccn subtracted. Similarly, background
concentrations have not bten substracted from radionuclide concentrations
in soi l  sarnples.

Ganrna lleasurerents

Results of grid point/grid block neasuremnts are presented in Table 2.
Surface garm cxposure rates masuned at grid points over the entire outdoor
Property arc shorn on Fig. 4. Garma exposune rates at I m above the ground
surface ranged frun 7 to 13 yR/h and avcraged 9 uR/h. Gannr exposure rates
rt the ground surface at grid polnts ranged frcn 7 to l8 uR/h and averaged
l0 uR/h. For cotparison, typical background radiation levels at I m above
ground surfacc in thc Albany arca range frm 8 to l0 uR/h and rycrage 9 uR/h,

As can bc obscrved in Fig. 4, gama exposure ratcs utne generally within
the rangc of background throughout the prcperty. Furthcr gumr scanning
rcvcalcd clevatcd levels ln areas near the sides of the house. The maximum
GxPOsure ratc obscrved during scanning the ground surface, l8 uR/hr h,as
masurcd nrxt to thc asphalt ralk adjaccnt to the north side of thc housc
tnd lt rpprared to bc associatcd wlth runoff from thc drlp llnr of the roof.



Soll Snmollno-

Tnnty-ona soll srnrplcs HGre trkGn on tJtls propcrly. scvcntcen of
thc$G soll srrnples rcrc takcn rt nlne locatlons that nrc choscn lrrcspgq-
tlve of gilma rrdlrtlon lcv:ls (dcnoted systcnratic soll srmplcs -AL6S);
rnd four soil sanplcs rcrc trkcn rt hp locations blascd wlth rrspect to
clevatcd gilm radiailon misurcments (dcnoted birsed soil srrnplcs _ AL6B).
Thc sarnple locrtlons rrc shorn ln Fig. 5r rnd ilre rusults of radlonuclide
analyses rrc glvcn ln Trblc 3. A conccntratl.on ef 23sg is pruvldcd for
cach soll srnple. Conccntrations s; 226p1 wcre npasurcd ln scvcral sclected
soil srnples to confinn that 225p1 concentratlons rerre within typical back-
ground leyals.

concentrations q;238g in systematic soir sampres ranged from r.4 to
35 pCi/9. ll ith hro cxceptionsr Srmpl€s at each location were trken from
0 to 5 cm in dePth and 5 to 15 cm in depth. Conccntrations of z3su were
approximately two to twenty tims higher in soil samples collected in the
top 5 cm. The maximun concentratlon sf 2389 in a systematic soil sample
(35 pCi/g) was masured in a sample taken from a dcptn of 0_5 cm (AL6SSA).
In the soll sample taken.below sample AL6sgA (AL6sgB), from S-ls cm, the238U concentration dropped to l.g pCi/g.

The highest concentration s6 23Bg in soil, IZO pCi/g, u,as measured in
biased sample AL6BaA. This sanrpre was coilected from the upper 5 cm of
soil near the asphalt walk which ls located directly beneath the northern
drip line of the house roof. 169 23sg concentration in the sample taken
beneath sarnple AL6BZA (ALSBZB), from 5 to lg cm in depth, tras 7.2 pCi/g.

It ls evident frqn the results of the soil sanrple analysgs j611 23Bg
concentrations ln the top fer ccntimters of soil are elevated above the
tvQrtgc backgrounrl lcvel (o.gs pcr/9). These elevated 238y sen.entrations
quickly dccrease r i th increasing depth in soi l . .  The highest concentrat ion
of 238u ras observed ln tn area ncar the north side of the house where
runoff frqn the drip llne of the house roof would collect.
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llohq ,rhrq'{qgqsnts
0lrcet rlphr rctlvity mrsurGrpnts rere trktn ln sclcctad rrcrs on

thc rmf of thc house. The dlrcct alpha activlties nngcd frocr 14 to
12 dFnll}0 cma rnd rvcragcd Zg d1n/100 cmz. These lsvcls 17c Acncrally
cqulvalcnt to the typical background level for roofs of that type
(30 dpm/l0o cmz)

SIGNIFICAI{CE OF FIIIDIIIGS

A sunrnrry of the outdoor nEasurement results of the radiological
survey conducted on thls property is provitled in Table 4. These results
establish that elevated concentrations e;238g are present on the property.
Ganma exposure rates were notably elevated only in areas adjacent to the
sides of the house which correspond to the drip lines frorn the roof, con-
centrations of 2389 in all surface soil samples (0-5 cm) exceeded the average
background level. Direct alpha activity measurements taken on the house roof
averaged sl ight ly less than typfcal background and indicated the presence ofminimal 238U surface contamination,
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Trblc l. Brckground radirtion lcvcls ln thc Albrny rrcr

Typc of radlatlon
masurcmant or sample

Rldlrtlon hvrl or
rrdl onucl ldc concrntrrtl on

Rrnge Avcragc

Gemra Gxposurc rrtc rt I rn'above
floor br grnund iurraie...(;[lhi.

8-10

0.76-1.2
0. /18-1.2

*ffi 'l:ii.l 
i[, il frdr 

onucr I dcs
238g
226p1

. 
avalues obtained from four rocations in the Albany ri€r1.bsorl sgmples (Nyl-Nyo) obtained frqn six locations around theAlbany area.7 

'

0.95
0.85
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Table ?. Outdoor nprsur€npnt
33 Palmer AYGnue, Albany,

rssults on property at
l{ew York (A1006)

Gr id
I ocati onq Ganma

exposure
rate at I

Garma
txposure rate.

at the surface-

Grid point masurenentsb
(uR/h )

Range of gnma
cxpogure rates

duri ng scan,{
of gr id blosk-

( uR/h )n

0+00, BL
0+05, BL
0+10, BL
0+15, BL
0+20, BL
0+25, BL
0+30, BL
0+34, BL
0+00, 5L
0+05, 5L
0+10,5L
0+15,5L
0+20, 5L
0+25, 5L
0+30, 5L
0+34, 5L
0+10,7 .81
0+15,7 .gL
0+00, loL
0+05, loL
0+]0,  l0L
0+15,  l0L
0+18.5 ,  loL
0+20, lOL
0+25, loL
0+30, loL
0+34, l0L
0+34, 14.61
0+00, l5L
0+05, l5L
0+10,  l5L
0+15,  lsL
o+20, l5L
Oi25, lsL
0+30, lsL
0+32,5, l5L
0+30, 16.31
0+25, 19,7L

12
t0
9
9
9
9
9
9
9

l l
l 0
l0
l0
9
9
9

l0
l3
9
9

9
9
9
9
9
9
9
I
9

l0
l0
l0
l0
8
9
8

l0
l3
9
9
e

e
l3

. i l
l0
l0
8
9
I
9

l l
12
t2
l0
9

l0
9

l0

e
l0
l l
l0
l0
8
9
I
9

l0
l l
l2
l0
9

l0
9
9

8-t?
l0-12
9-12
9-1?
8-l  I
8- l  I
7 -10

8- l  3
8-1 I

l0 -17
l0-18
l0-12
8-1 0
8n0

8-r  0

ro-rz
8-'n
8-1 0

7- l I
7- l  r
8- l  I
8-14
8- l  2
8-10
8- l  0



Trble ? (eontlnucd)

point mcrsurcments

Grid
location" Ganma

QXpOSUTe
rate at I

Grmna
cxPosure rate.

at the surface-

( uR/h )

0{o0,
0+05,
0+10,
o+15,
0+20,
0+00,
0+05,
0+10,
0+]5,
0+e0,

7
I

l0
9
9
8
9
9
e
8

7
I

l0
9
8
I
9
9
e
I

?OL
201
201
201
?OL
231
?31
?31
231
231

7-l I
7- t0
7-10
7-10
':"

acrid tocation shmn on
bGrid point masurements

poi nt.
cThese values are shown
dc.id block measurements

cnt i re  b lock.
€Inaccess i  b l  e .

F ig . '1 .
are discrete measurements at each grid

on F ig .  4 .
are obtained by a garma scan of the
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Tablc 3. Rcsults of soll sample anrlyscs on propcrty at
33 Palmcr Ayenue, Albany, llcr York (A1006)

S.nnle Locationt Hit

Svstcmatic Sanrplesd 
'

ALSSIA 0+01, l8L (F5 9.3 0.74 t  0.2
ALoSIB 0+01, l8L 5-15 5.8
ALGSZA 0t+6.5, l9L 0-5 9.2
AL6S2B 0+6.5, l9L 5-15 3.8 0.64 t  0.1
AL6S3A 0+15,  l8L 0-5 8.1 0.71 *  0 .1
AL6S4A 0+35, l5L 0-5 l8 0.58 t  0.06
AL6S4B o+eg, lsL 5-15 3.8
AL6S5A 0+28, lzL 0-5 2l 0.62 s 0.03
AL6S6A 0+30, 5L 0-5 2l
AL6S6B 0+30, 5L 5-15 1.9
AL6S7A 0+21, 4L 0-5 9.8 0.49 r 0.2
AL6S7B 0+21,  4L 5-15 ?.3
AL6SBA 0+13.5, 4L 0-5 35 0.65 t  0.2
AL6S8B 0+13.5 ,41 5-15 1 .8
ALOS9A 0+04, 4L 0-5 ?8 0.76 g 0.07
AL6S9C 0+04, 4L 23-30 3.4
AL6S9D 0+04, 4L 45-50 1.4 0.53 s 0.05

Biased.Sampiej

AL6BIA 0+20,  9L 0-5 28 1.0 t  0 .1
AL6BIB 0+20,  9L 5-15 4.9 1.7 t  0 .1
AL6B2A O+17, 6L 0-5 120 0.72 x 0.2
AL6BZB O+17,  6L 5-18 7 .2  0 .7? :0 .2

t location lndicated ln Fig. 5.
bTot.l rnalytlcal crror of rrsults is less than t31 (95% confidence

lcvcl  ) .
ctndlcated countlng crror ls at 951 confidencc lcvel (tZo).
dSyrtemtlc lnrplcs rre trkcn at grld locations lrrespctive of

$mn arpoSur!.
ttl6rd rrmplo lrr takcn from arcas shown to have clrvatrd gamna

exwlu?a ntar.
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Tablc 4. Surmarv of outdoor mcrsuremnts rnd srmPlc-!'?tqltt
on pnopcrty at 33 Palmr Avenuc, Albany, llrry YOrk (Alttb)

l{aasurcmnt or sample tyPe
llunbcr of

ncasursncnts/
samples

Bangc ihrn

Canna GxposuFe rate at I m {uR/h)a

Ganma cxposure rtte at surface (uR/h)a

Scan, galmn exposure rate nGar surface
( uR/tr 1o

Concentrat ion of  2389 i1 eei l  (pCi /g) '
systematic locationsc

Concentrat ion of  218u in soi l  (pCi /s) '
biased locations'

Direct alpha act ivi ty on surface
(dpnr/lOO cm2), selected roof
I ocati ons

9

l0

45

45

7-13

7-13

7- l  I

1 .4-35

4.9- l  20

14-4?

17

4

2

l l

40

?8

aAt  gr id  po in ts .
bs..n of entire property.
csystematic samples, Table 3.
dBiased samples,  Table 3.
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RE$ULTS
ll44 cEr{TRAr

OF T}IE RADIOL(EIru SURYFY AT
AyEt*fE, COL0ilIE, ltEtj YORK ti,0i0rr

II{TRODUCTIOII

In 1958' mrk wlth dcplctcd urrnfun bcgrn rt thc ilrtfoilt Lcrd
cqrry's plant In coronrG, r|.rr york.r Bcafnnrng rn 196r, thr Atnrc
Emrut Cmlsslon (AEC), lts prcscnt sucorssor, Urr thprrhnt of Encrw
(D0E), rnd otlher fcdcrrl rgnnclcs have cngaged ln nmnou, cmtrrcts rnd
subcontrrcts for thc febrlcrtfon of cnrlchad (3.6I) umnfrn fucl cl*nts
for the lhllan Roactor (chlcago 0peratfons 0fflcc) and for thc chrllcrt
pt'occssf ng of unfrndlatcd, cnrlched uranlun scrap (Jrlcry yor* 0pcrrtfons
Offfcs).2'r sfncc the tcnnlnatlon of the AEc contract, the ror* rt flrc
Plant has bccn devoted to the fabrlcatlon of shlclding coponcnts, ballrst
nlghts, and Pnoiectlles from depletcd uranlun.l Thfs plant hrs opcrrted
at a raduced lcvcl of rcilvrty srnce Febnrary r9g0.

A nmbcr of prcpertles ln tJre colonle/Albany arra have bccn fd*ntlflcd
rs bclng potcntlally contarnlnatcd wlth uranlrm orlglnafing frur thc ;rtfonrl
Load cmpany's uranlrm fomlng plant ln colonf c, lla york.{ A rrdfologlcel'
survcy ras pcfformd at 12 prcpcrtlcs by nrrmbers of thc Radlologlcel Surrcy
fgtlvltles (RASA) group at (hk Rtdgc ilailonal Laboratory (ORts.) &rtr,g urcprrfod (htobcr 20-27,1983. Thc prcpcrqy tt ll44 Ccntrrl Avrnuc In Coloolc,
thr York (AL0t0) rrs thc rubJcct of r rrdfologfcrl rnvgtlgnilm drfng th.pcrfod 0ctober 2S-Zl, 1993.

Thfr prcpcrty conrf r.trd of I bro-gtory rood-frrm lunc to trrr nrr of
rhfch fr rn $ptrrlt prd. A dfrgrrm of thr prcFrty rharng Urr rpprurfntr
Plrp"ty boundff$ rnd grld nrbol* gtrblfrhrd for ruunnfits c|trfr|.
lfn hqm fr rhmr fn Ffg. l. thr rrcangulmly rhrprd lot fnclrcrd fa gn
ndfologfcrl rurvly mt rypnOxfnrtrly ll8 n da+ by 16 I rldr. lDr imf
m th| ,Hti rd of the lot ru thr only onrf tr ltructun. Fmrt rlil Trrrt hn cf ttr prlprrtt rn rhanr f n Flgr. I rnrl lr [lprGHnlr.

$'fru ffiif hiffi.t stu fl#s $fi?liritr;ffrf t.trrrilrt tnarimf eqraFili-tlffi:innta; 
- '' 'l ''|r rr
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SURVEY IIETHODS

Thc nrdlologlcal survcy mthods cmploycd In tha rurvGJ/ of thls
prcpcrty rrc dcscrlbcd In Rcfcrrncc 5.

Tha radlologlcal suryGy of thls property fncludcd3 (t) gm cxpo-
surc |"|tcs rt I n abova tJtc arcund suffacc and rt ttrc grpurd Eurfrcc rt
ontdoor grf d locatf ons i Ql I ganna scan of the cntlru ground rufrcc
outdoor:st (3) sanples of outdoor soll; rnd (4) dlrcct rlpha actlyfty
ntsunELnts on. thc house ttof. A cmprrhcnslvc descrlptlon of tthc surcy
mtho<ls and Instnrnntatlon hrve bcen prcsented In anoilrcr trport.6

SURYEY RESULTS

Typical backgt^ound radlatlon lcvels for the Albany arca an! prcscntcd
ln Tabie l. Thls data fs prcvlded for purposes of corpulson rlth tnc
suryey rcsults prescnted ln this sectlon.

All masurenents presentct' ln thls rcport rre gnoss rcadfngsi blck-
grornd radlatfon levcls have not been subtracted. slmllarly, brckgnord
conccntratlons have not tftcn substracterJ frunr radlonuclldc conccntrailons
ln soll sanples.

6rma lfcasurcncnts

R.tults of grld polnVgr{d block r:$unGmrnts rnr prcscntsl In TrDlo Z.
9{trfircc atmr GxPo3um ratrs masurrd rt grld polnts ovrr ttc entln outdoor
pqlrty rr: rhom on Ffg. {. Bltltr .xpoiunr rrtm rt I n rboye tnc grurmrl
nrlrco rrngd fru 7 tD zg $/h rnd rvmrgnd 13 uvh. 6nr rrporunr ntm
.3 Ar gt'out|d rurfrer rt grf d polntr rrngrd fiur 7 ia n rrVh rnd ryrtreGl
16 yVh, For cnprrfrcn, typlcrl brckgrcund rrdfrtfon hvrlr rt I r $ovt
fotnd rurfrcl fn thr AfbrrU rr.r rrngr fiu t to l0 uVh rnC rvrrqr I $th.

lr crn !r obrrvrd In Ffg. l, thr grnmlly thvrtrd lnr rsfrtfcn
lmfr flrnrrrd rf th pltrlnf ty tc ttn locrilon cf ttn rllr# rtrrlur
'rliru $ thr trtfcml tild cfiprru plrnt. Acconllnjlr, lilr hfifft rs|r.
3ffi lfirft nn rmurrd fn ttr ruthilrt nil o? $n lct. tTr nrfm
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GxposuFc ratc obsarucd durfng scannlng thc Arnund surfacc rrs 3l uR/h
(grld block l+12, 8R). It ras notcd that clcvatcd gama cxpotunc rrtcs

masuned bcncath the cnown of a large trce (located ncrr gfld polnt (F80'

8R) ranged frqn 19 to 26 uR/h.

Soll Sampllns

Flfty-onc soll saqlcs rere taken on thls pr.opcrty. Thlrty-sns s9

thcsc soll sanples rerc taken at 15 locations Utat rcna chosen lrr'aspac-

tlvc of guna radlatlon lcvels (denotcd systcmtlc soll sanplcs - ALIOS);

brenty soll sarnplcs rere taken rt elght locations blased wlth rcspcct to
clevated garmr radlatlon masuncmnts (denoted blascd soll sanplcs - ALI0B).

Thc sanple locatlons rru shorn in Flg.5, and the results of radionucllde
analyses arc Alven ln Table 3. A concentration e; 2389 ls provlded for each
soll sample. Concentrations s; 2269 rcne masuncd ln scveral selected soil
samples to confirm that 226Ra concentratlons were wlthln typical background
lcvcl s.

Concentrations s; 23sg ln systematic soll samplcs ranged fnqn 0.56 to
310 pCl/g.. At each locatlon, samples rere taken fran 0 to 5 cm ln depth and .

5 to 15 cm in depth. Concentratlons 9; 2389 rcre approximrtely four to sixty
tlms higher in soil sanples collected in the top 5 cm. The maximun concah-
tration e;2389 ln a systcmatlc soll sample (310 pCf/g) was masured ln a
suplc takan frqn a depth of 0-5 cm (ALlOSlsA). 16 2389 concentrrtlon ln
tJrc soll samplc takcn bclor sample ALiOSlsA (ALIOSISB), frsn 5-15 on,
drpppcd to 7.5 gCllg.

Thc rnxfmm conccntratlon of 2389 11 soll, 740 pCllgr Has masurrd In
bfrred ruple ALI(ts7A. Thls sanplc was collcctcd ncxt to thr frncc ln thc
rxttu routJrert corncr of thc propcrty frun thc uppcr 5 sn of loll. Thc
zrcg gsnlsrntrrtlon In thr nrnplc trkcn bcncrth nnplr ALIOBTA (ALI0B7B),

tru 5 to 15 cn ln depth, rrr l0 gCl/g,

tfrd roll rrylr trtl0BlA mr trkrn frqn r drpth of 0-5 cn rt t loct-
tlolrt gl tln rxfnn grilil .xporum rrtr muurrd brnmil t|tr cniln of thr
tsf 3rr., llr cfficrntnrtlonr s; lllg ln thlt ruplr rnd Utr twlr trhn
lrl* lt (Att0l4t), fran t-13 oil, nrr 160 rnd 13 p0l/gr Flrpfctlvrly.

I
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It ls cvldcnt frur thc ncsults of tjre soll smplc rnrtyrs5 g11i 2389

conecntrttlons ln thc top fcr ccntlmcters of soll rrc rubrtrntfrlly clcveted
rbovc the avcrage backgrpund lcvcl (0.96 pCf/g). Thcsc rlsrtrrl 23Eg s61-
ccntrrtlons qulckly decreasc wlth lncnaaslng dcpth In soll. ltc hlghcrt
concentratlons ef 23Eg rne obserrycd at tJre southwcst Gnd of thc prlpcrty
rnd ln the rnea rdJacent to.the asphalt pad rtrlch ls locatcd ln th; nortlr
ccntral portlon of the lot.

Alpha lleasurgllcnts

Dirnect alpha actlvlty masurcnBnts rerre taken on selcctcd arcas of
Ute house rcof tltrf ch ras apprcxirnrtely fivc yerns old at the tlm of the
suryey. The actlvltles ranged frcm 14 to 63 dpnr/lOO cm2 and averaged
35 dfn/100 cmz. Thls average level ls slightly above the typical background
level for rrofs of that type (30 dpm/lOO cm2).

SIGI{IFICANCE OF FIi{DI}IGS

A srmnary of the outdoor measurenEnt rnesults of the radiologlcal
survey conducted on thls pnoperty'ls provided ln Table 4. Thcse rusults
qstabllsh that elevatcd concentrations 61 238g aFe pnesent on the prrpcrty.
Ganna cxposune rates rcre rlthln the range of Qypical backgrcund lcvcls on
tlrc northeastcrn quarter of the lot, beccrnlng lncrcaslngly clavatcd tanr{
ttrc sguthrcltern cnd. Concentratlons 9; 2309 ln all surfacc soll srmlcs
(0-5 cn) subgtantlally cxcccded tJrc tverlgc backgrcund lcvcl. Dllrct rlphr
actfvlty nctsftrco:nts takcn on thc rpof avcragad sllghtly rbovc typlcal
brckgtuund rnd lndlcrtrd tlrc pnrsrncc of nlnlml 2!tg lurfrcr contmlmtlon.
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RESULTS OF TI{E MDIOI.OGICAT SURYEY AT
il44A CEI{TPAL AVE['E, COLO|IE, l€f YnK (AtOtt)r

lil[Ru,cTI(rl

In 1958, m* rlth dcplctcd unnlm bagrn rt thc lhtlmrl Lerd
Goprru's plrnt ln Colonlc, tlsr Yol*.1 BcAlnnfng ln 1961. thc Atorlc
EncEy Cmrlssfon (AEC), lts prcscnt successor, Urc Deprrhnt of EnGruy
(D0E), lhd othcr fcdcrrl rgcnclcs hrvc engrgcd ln ntnrqrs contrrcts rnd
subcontracts for tJtc fabrfcatlon of cnrlchcrl (3.6t) urrnlur fucl clcnts
for thc lbllur Rcactor (Chlcego 0pcrrtlons 0fflcc) rnd for thc chcmlcal
ptlccsslng of unlrradlatad, rnrlchcd uraniur scrrp (llcw Vork 0pcrrtlons
0fflce).2'3 Slncc the tcnnlnatlon of thc AEC contrrct, thc rol* at thc
plant has bcen devoted to the frbrlcatlon of shleldlng cqnponcnts, brllast
nlghts, ltd prcJectlles flur dcplctcd unnlun.t This phnt has opcratcd
at a rcduced lcvel of rctlvlty slncc Fcbnnry 1980.

A nunbcr of prcpcrtics ln thc Colonle/AlbarU rrta hlve bcen ldcntlficd
. as bclng potcntlally conhnrinrtrd with uranlrn orlglnatlng fron tjrc ihtlonal

Lead Conpany's urrnlnn forning plant ln Colonlc, lGr York.b A radlologlcal
surYcy ras perfomd at 12 Prcpcrtles by nrcnrbcr:s of the Radlologlcal Survcy
Activltles (RASA) gtlup at (hk Rldge llatlonal Laboratory (0Rt{L) durlng the
pcrlod &tobcr 20-27,1983. Thc propcrty rt ll44A Ccntral Avcnue ln Colonle,
lhr York (AL0ll) ras thc subJcct of a radlological investlgatlon on
fttobcr 26 rnd 27' 1983.

Thls prcpcrty conslstcd of r bo-story concntc block rnd rood-fram
housc rlth an rsphrlt ptd rdJrccnt to $c crst slde of tjre hqrsr. T}e mar
of tJrc lot rrs fcnccd; r snll rrta ms partlally cbvcrcd rltJr plastlc pancls.
A dfrgrm of the prcPcrty shalng the apprnxlmrtc prcpcrty boundarles rnd grid
mhrorl titrbllshcd for masunilrnts outsldc thc house ls shan fn Flg. l.
The nctrngulrly shrpcd lot Includcd fn thc rrdlologlcrl suney ras rpprcxl-
rtrly 65 n dolp by 17 n rldc. Thc housc on thc north cnd of tfrc lot ras
the only onrltr ttructun. Frlnt rnd rrm vfas of thc prcpcrty rrc shcn
fn Ffgr. 2 ui 3, nrpecilvcly.

" rnlr rur?.y !rt. r!:foFrd bl n:rbrrr of drc Rrdf ologtcrl survcy
f!!yl!!.1 Frltraof thi lhrltJr rnE srfrqy_Rsrircn oiviriSn-;i ori-iiogGftfonrl l$ontory undar DOE contnct l:710j-iltg-16.
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gnuEv lcnos

Thr ndfologfcrl rurrty rttrorb nlc'rd fn tfre rrruty of ttrlr pr!p-
rrty rnr rhtcrfDd la hrl|rurcr S.

n ndlologlcrl rurty of tlrlr pmgrrty Inclrdrd: (ll gn rrpe-
tun! nrh rt I r rDour ur grcnd 3l|tt|cr rnrl rt t]|. grund rurfrc rt
qlt$or 9rill lantlmi (f)'r gr rcra sf tiln srtfn $!urd rurfrcc
stfiorri (t) rftrc of crtrbor rofli rnd (f) dlrrct rlPir rctlvlty
rl*uFrtltr oa Ur tuf ldflp tto,f. t cnrUrrralur dccrlptfor of thr
surrly rthotb rad lartrrnrtrttct irur hen pnmattad fn urothg nport,l

SNEY EItrTS

Tyllcrl brcrgrund rrdrrtron rrvrtr for thr Arbrrv .r\lr rrr prr3rntd
In Trblc l. rhfr drtr rr prourrrd for purgonr of c4rrfron d$ the
rurny rrrults prurntrrl fn Urlr lacHon.

All nrl*xrtr prrrrntrd fn orlr nport rll gnos3 rrrdfngr; brck-
gtuund rrdfrtfon hvrlr lrrn rnt bcn nitlrct d. slrf ldy, brctgrcund
concrntntfoa3 hrur rpt llrn l$etnctrd frn ndlonclldr concrntrrfions
fn roll rphs.

Grr ltrsurunts

Rrsultr of 9r{d polnVgrld block rlsunnnts rnr prrrcntrd In Trblc z.
SurfrGt 9r.rBoturG ntrs rrsund rt grfd polnts ovrr tfp en$rc qtdoor
Ppprrty rn rhnt ut Ffg. l. Cr .rDoEuFr ratas rt I r rbovc tha grcund
srfrcr rrngd fiu l0 to 19 rrVh urd rnrrgrnt ll uMr. Cn .rpo3uFr
ntrs rt tlhc arcrnd surfe rt gr|d gofnts rrngcd fiu ll to 2l uR/h rnd
rvrrrged 15 uUh. For c4rr{3qt, tyDlcrl brcrgrcund ndlrtfon lcvels rt
I r rbovt grlund rurfrcc In ttc Albrry rnr nngp fiu g to l0 rrR/h rnd
Ncrrgc 9 uVh.

As crn b. oDotta'Gd In Ffg. f. gm ndlrtlon lcnls nnt gmcrrlly
rhvrtrd thrcUghout thc prwcrtt. Thl hlghcst rrdfrtfqr l:vrts nFr
ndrund fn thosc rnt s m thc south end nst sldcs of thc hogrr, rnd rlong
t[e sothrm rnd nstrrn Dosndrfrs of thc prcpcrgl. ttre rrfrn Grposurr
rrtc obrencd &rlng rcrmfng thG grumrl ruffrcc ns r|4 uR/h (grfrl block
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I 0t6' tn). Iln rlwrtrd rrdlrtfoi l.u.ls rlrurrd In rnm rdJrcnt to
flil hilrl rpomnd to !. uroclrtrd ui$ $. ffip llrrr ftn $. rcof of
tir ttnFttn.

Sgfl Snlrm

fhtf.$Yut rcll rQlrl rn teha on ttlr Ftgrrty. Elgtrtnn of
tfrt. rofl r;lrr nn uf.n rt .ftht locrtforn ttnt nn dprrn lmlrpec-
tlur of gr ndfrtfcr hurlr (fimtd ryrtrtlc mll rQljj - luls)i
nfn rof l relc nnr til.a rt fcr locrtlsu bfu.d s$ Frrg.ct to
rlrvrtd gn ndlrtlsr nrrunnot3 (omt d bl|srd roll rQl.3 - AulS).
Itr rnh lantlan rrr rht In Flg. t. ad t{rr nrultr o? rrdloruclldt
.a.lyrrt rn glYur In XrDh !. A concrntrrtlm of ttfg 13 prlvfod for *ch
roll rQle. Cilsltnrtlm of urtr nn nturrd fn mvrrrl rlrctrd roll
QIr3 to eqrfln g6i trrg cncrntntlom rrn rlthln typlcrl brckgrcrrnd
huclt.

'CU|c.ntntfcr3 
of ttru fn ryrtntlc rofl r;16 rrngrd fiu 0.50 to

ll0 pGl/g. At mcfr locrtloa, relrr nnr trlrn fiu 0 to 5 il In depth
rnd 5 to 15 cr In d.9ut. - Cmc.ntnrtlqrs sf tfrg rlnr rpprorlrrtrly tirrr
to nlnty t|ri hfghr rn roll relrr collctrd fn th top 5 cn. Thc
Trlrr corrcrntnrtlm of ttfu fn tlstrilc roll rqlls (150 p6t/g) rrs
nrsurcd fn bp rqhs trtrn fiu r d.put of 0-5 cr (AulSZA rnd AHIS3A).
tn th roll rahs trtm brla utcc rqhc, fiu 5-f5 Gr, thc 2t!g sep
cntntfon droge.d to an rvuql of 2.9 pCllg.

Ihr hlglnst cncrntntlqr of 2t!U In loll, t50 pCllgr rri rrsurrd In
bfrsrd sqh tllllfl. tlrfs tqlc ns collcctcrl rlong thc drlp lfnc of
$. ho|st msf In On rprr 5 o of rofl. 1p attg oncentrrtlon In tJrc
lQh trtrn b.mr$ tnrt sllc (A[llt|g), rt 5 to f5 cr fn drpth, ms
5E pGf/g,

It ls rvfdrat fiu thc rrsults of th. roll splc rmlyrcs g[1j 2trg
concrntnrtlots In tfn top fc crntlrtrrs of sof l rnc rubctrntfrlly clcvrtcd
rDovr tfn rvcrrf brckgrunrd hvcl (0.96 *tiil. T16r rl:vrtd 2!rg sel_
orntr|ilo'3 qrlcHy dcnrsc rlth fncrrmrry drpth In 3011. ltc hrghcat
cmcmtrltroftr sf 2trg nnr o0,srned rlong thc nstarn drfp lrrn of thc
hourc rcof rnd In thr *trr routtnst poftfm of tnc prcFrty.
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tlofn lhmurtraE

Ofnct rlrrr *Hvf$ r.arnnntr nn tum o rrhchl rrrrr of
ut mof oa trrr ler . Itr rctfvftfc nnd lf.il ls b I s/10 crr
rad rrrmfd In h/l0 cl. Dm. hnlr rn rll $o,n tf gltcrl
brcr$und hnf fbr rufi 0f urt ttl. (s til100 crt).

srerrrrcrc c Flntms

A rtrly cf h etfior rr$onnnt rrniltr of $r rrdlologtcrt
rwvrt cfihct|d n urrr pmnrrtt fr provfrhd fn Trbrr r. lh.'r rrrurtr
otrblfri tlnt rleurtrrl mtntfm of ttfu rrr prrcrnt on on ,,lprrtr.3I enosrnr nt.| nnl rnmlly rlwrtd uFar$rort tfn lot, calrctn-
tntfom of tft fa rft rurfrcl rofl relrl (O-f cr) 3ubtrnilrlfy rrcrrdedtilr rvur0r b|cr$und trrrl. Dlrrct rlp|rr .ctfvlu nrunnntr tetrn mthr rrf nn rf r .Doue vpr..t brct$ufir rd fnrrfcrtfd the pnrmcr ofrtlU ltlrfrcr mtrlartf qr.
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J. ||dr t|ort of Trfp to t Inillrtrf|s ?lrnt. Colmfr, 1.y..
(frfrt 10. lttl.
r $urdl"Fcrb. * thb fiHSftdFrbrr D?drrrl
nrgtt' l* rrq drrar '|lr, DvSrr m/F.mctA
(Sftnr ln).
J. L. frc*t. 3ror" l. |. ttrtrfo. Irt.f to S. l. Hllr.
m, btt r rlllryr (Hrr t|. lltl.
lf. I. l0lr d D. f. Cllrrnr | filrar of 6nrJn di &dtf
Acmtr lt lS fofi;r Fllr', tll|r .notaprrf lH.-taf[bl6l
(Bht|r il, fnl.
'lrflclcllcrl snrr ?lm fbr ufelrlty tnDrrtlrr fa colonlr rd
llbrryr h loftr' httlr fln l. A. lrrtrnr Ct //tASl to
l. .r. Ilfhrr mru (Jnrry ltrf).
T. E. lt|r{ct, l. A. ,I. D. Cottnlt, I. A.3otd|rl$, td
F. F. flltnodr Duadcrr wl tb. ttt, hdl{.rlr rottan. tu*u
od fiet{ftscjer b}Jrlfi}b etsl,) Hujnnr Hr mder lrtlonrl
lrlonrtryr C|./lIiIm (Srpnrr In), .
T. f. lWclf l. l. llrrut, tt F. F. lhyrood, 5,rb!r luUgtwd
HdctJar ra,b: Da.tt! of fu*rrr rUtrrl. hr,ine ,e?bttn)
nn/ff-t*l (Futrr l$l).
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SClr locrtlsf
lrdlcuct lO comltrrrtlon 1gCtfe)
----rrqP- - tshrc

D.Ddl
(cr)

InlslA
Intsu
rtlrslc
ttilseA
rtnsa
IillstA
rtust
rlll$r
Iulsfl
Itllsfc
rlllsSr
rtllssl
trllsoA
Irils6t
rtllsTA
rtllsn
rtllscA
rtllss

|tilllA
Aulnr
tuluc
ttll!84
ArlllzE
rul!34
rtlusB
ltllrA
rullrB

orot, ltl
0|0t, ltR
oot, ltn
o+ll. ln
0fl1, fi
0}|0, ln
01t0. ltn
0+O, llR
gfer lll
o$t. llR
0+$, l6R
ols. l6n
Oilr. ln
gr+14. tll
0r€8. l8R
Otn, la
0160, lR
0}60, ln

0159, !L
0+i9, !L
o+59. lL
0+63. 9R
Orfif. 9R
0+Zl. lm
Olfl, loR
o{9r llR
0ro9D llR

Sntrngtc SQtmd
'D5

t'lt
l5-l5
0't
t lS
0'3
t'ts
tr$
l '15

C0-70
tr5
5-t5
0'5
5-15
0-o
5-ts
0'5

- 
5-15

llued Smlesc

D5
5-15

l5-20
0-5
5-t5
0-5
5.15
G.5
$15

0.$l t 0.00

t .S t  0 .1
0.9t t 0.0

0.32 t 0.09

0.53 t 0.0f

0.57 t  0.03

0.15 t 0.07
0.09 t 0.03

0.59 r  0.2

1.5 t  0 .2

1.3 t  0 .2
0.El  t  0.1

t3
83
It
t50
0.0
It0
1.6
tm
6.1
0.50
s
2,1
It0
1.5
130
e.9
t2
1.8

160
9.0
I t
ffo
58
360
9.5
s0
58

rLantlqr Inrllcrtrrl In Flg- 5.

\otrt rnrlytlcel rrror of rrrults ls lcrs thrn t3i (95t confldcncc
lrnl ).

clndlotrC corntlng trror ls rt 95t confldancr lcnl (do)'

tyrt-ttc selcs rrG trtcn rt grld locrtlms lrrrrPrctlvr of
gn arpoSun.

ollmrd tehs rrr trlcn fiu rrcrs $ant to hrvc clcvrtrd gtl
crpo3u|rl mt6.
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rEgn Ts ff ff rolo,mt$t snwr AT
27ln rnmo AuEtf,, Alllmf . ts vur (At012)'

tmmrTtil

ln llft. nrt rltt tehtill rrurln bOrn rt Uf htloerl Lrrd
GFrlUfr plret la Golnh. iH loN*,I l|tmlrg fa lSl' Un ttiltc
Erry Co;lrrfm (fEC), fts p$fnt ulsclrtorr Utr Drefr"trrnt 0f Emrly
(DA), rrd otJrr frd.nl rgurclo rrn rqrfd la mrurr cortnrcB rnd
ru0cmtrrtr fe? tsf f$ilcrtlo of orldnd (t.Ct) unnln furl rlnntr
for tJtr lhllr hlctor (Orlc4p srtrtlor Gflcrl ud for ttn chnlcrl
plcrrrlag of mlndlrtd, rnrldtrd unnfu renp (hr Yoil Srnrtlmr
0ffl61.r.l $lmr Ur t rrfntlsr of tlr tEC csrtrrctf Un nil rt Un
plrnt hm bna dlrobd to tt ftrlcrtlon sf rhhldfng cilgomntr. brllmt
nlghtt' rnd pncJrcttllr fiu Qtrtd urraln.l TTrlr plrnt hrr o9rrrtd
rt I ndrcrd hurl e? rctlvlttr rlncr Fr0nuy lt0.

A nftr of pnfrtlrl fn tlr Colmh/Albrry rnr hrvr bmn ldtntlfld
rs brlng potmtlrlll cmtrlmtrd r{ti unnln orlglmtlng fru ttn llrtlonrl
tr.d Celu't urmln fcrll! plrnt In Colmla, nr Volt.r A ndlologfcrl
sunry nr prrfolrd rt le profrttg bt nrrr of tlrc Rrdlologfcrl Survry
lctlvltfc (R SA) gnn rt [t mdtll httoarl lrDontory (mU,) durtq thr
prrfod Gtohr !f87. 1903. lhr pmerny rt nln futoro Avrnuc ln Albrru,
llr Ioft (AL0la) rrr dn r$Ject of r l$lologlcrl fiwcttgntlon m
0cto0* 86, ln3.

lhls plqrtt curlstd of I oil md qr-hrlf ttory hou3r cmrtructrd
of lood, Drlcl, u! 3UFeo. I vtrlrtt d 3tr$tun6 lrrh u rhrds rld porchrs
hrYr bern |dftl to t|ll orlglHl 3tructuFr. fhc rJor portlon of thc lot ls
und to condlct Intrnrluc ardrnlrp of vcgetrblcs. A dlrgrrn of thc property
rhalng thc rpporlrtr prcg.rty boundrlcs rnd grld nctolt cstrbllrhcd for
nlsuilmts outslO thc omltr stnctuncs ls sfran In Fl9. l. Thc rectangu-
lrrly shrprd lot lrrlurlcd ln tfrc rrdlologf crl survey rrs rpprorlrtcly 27.5 n
delP by 37 r r,ldc. Frrnt rnd r:rr vlcrs of Urc pnoperty rrr shcn ln
Flgs. 2 rtU 3, rspcctlvcly.

rThls suntqy ps prfolnd by Hcns of thc Rrdtologlcrl Survcy
lclltltles 6rcup of thc lloltlr rnO Srfety Res:trch Dlvist6n rt (ht niOge
trtlonrl labo?rtoty unt|cr D€ contrrct l-1f05-cng-?6.



srw |Cnos

Ttn rrrllolqlcrl rurtt rtfroth qlqnd In tfn tuwtt of tttlt prep-
rrtt rrr fircfDrl h hfrrwr i.

l|rr rrdlolglcrl rurlry of drlr pnrrty lmludrdl (l) gn lxpe-
r||r. Flt f rt I r .!olr $. ifo|nd $dH u|d rt tir gmmd rurfrcr rt
oftdor fid lantl63 (I) | gr rcrn of trr rnttn gnomd rulftet out-
thoni (tl rQlrr of ortbr rolli urd (fl dlrrct brtr.gm don rrtr
ntuFlmtr fli tt. hm rwf, (AlFm cHvlty riluFnnts nrr not
$ad t0 ur$3 luf rrfrcr cmtrf nrtfil D.crur ttr nof rrl nt rt thc
tln of ttr ulrrty.l f qnirrnln lrcrlptlon of tlrc ruwty rUrodr rnd
lnrtrrnatrtloo hrrr brm pmmntd In rrntfnr rrgort.t

$TYET Eg'tTS

Tyglcrl brclgmnd ndrtlqr lrrrlr for tln Albrny rFm rnl prrsrntrd
In TrDh l. lhlr t|rtr lr nwldd for nlnocrr of eerrlron rlth thr
3urny rrrulB pnleiftrd la thlr tectlon.

All ruunnntr prrrentd ln thlr rrgort rF! gror rrrdlryr; brck-
grlund ndlrtlon hmlr h.uo mt b..o tr$tnctrtf. Slrllrrly, brctgrcrrnd
cooc.ntrrtlotu hrvr mt bro t5rtnctd fin rrdlomclldr cmclntrltlons
In roll lehr.

Gn rlrlulrrnts

Rsults of grld golaVgrld blct rlruFnnts rn pnrcntrtl In Trblc 2.
$rrfrcr 9rr argosunl rrtr nrsrrrd rt grld polnts oy:r ttrc cntlru outdoor
Pfloa"ty lrr thm cr Flg. l. 6T ugosuF! rrtcs rt I r rbovc thc arcund
surfrcc nrtrgd fru 9 to f5 rrR/h rnd tvcrrgcd l0 uR/h. Cm! Grposurc rates
rt th. grcund surficc rt grld polnts rrqcd flu 9 to 14 uR/h, llso averaging
l0 r,R/h. For cerrl3m, t)"lcrt brctgrcund rrdirtlon lcvcls rt I nr above
gfutnd surfme ln thc AlDrry rrm rrtEp fiu 8 to l0 uR/h rnd rvcrlge 9 rR/h.

As crn ba obscnrd {n Flg. 4, gnrn rrdlrtion lcvcls ene rlthin the
r.rWC of brckglurnd dth thG cxcePtlon of sevcral mrsurunts rdJrcent to
or brhlnd thc honsc. Further g[n scanning rcvcalcd clcvrtcd lcvels rrfrich



colnclthf r,lth til frp lfnr fiu ttrr mof of Un ttructrrrlr prtlcultrly
rlmg tfr rrrt rlt ef dr hqrre. lte nrlrr upo|unr rrtr obnrvnl Orlrg
rcrmfag tir grud rlrfrcr nr 27 rrR/h (grfd bloct 0+16, B),

Soll letrnq
lhatrfof" rofl rnlrl nn trtsr qr tlrlr progrrty. Elghtmn of

th6f roll rQlrr nn trtrn ft afnr lcrtlom tlrrt nnr chosrn lrrrtpfs-
tlyr sf et rrdlrtlsr hnlr (rhmtrO ryrtntlc roll rellr - Atl?S)i
rnd rlr roll r;lc nrr trtn rt h locrtlonr bfmrd rlth nrprct to
rhvrtrd gn nrdlrtloa nr$trnrtf (Cnot d blmd roll rqhi - ALIA8).
Thr rnh lantlom rn rh la Flg. S, rltd tlre nrultr of rrdlonuclldr
rnrly$r rn glvrn In TrDh t. I carmtntlm of ttru lr prrvfdrd for och
mll tqh. Commnrtla$ sf u06 nn nturrd ln rrvrrrl nhctrd roll
rqlr3 to conftrr Unt seelr Bmcuttratlonr nnr rltlrln typlcrl brckgrpund
Ituels.

Concrntrrtlor 9f rtfu In ryrtntlc toll rehs rrngrd firsn 2.6 to
35 Nl/9. tlth Eo uctgtlmr. tells rt arch locrtlon nnr trkrn frqn
0 to 15 cn fn drpth rnd 15 to I cr In d.pgr. Concrntrrtlom e; 23tg ,3p
rpprcrlrrtrly h to fcri tln3 hlgrrr fn roll relcs colhctrd In thc
top l5 cr. The nrlrr coosantmtloo of 2trg 11 . ryrt mtlc soll srmplc
(35 PCI/9) ns nrlund In r sqlc tetrn fiu r &pth of GS cm (ALIZS2A).
In the roll relc trtra brla rnh Atl?S?A (Atl?SZB), fru 5-15 cm, thc
2lcg sg6smtrrtlon drlppad to 9.3 DCI/9.

Thc m hlghcat stcmtr.tlom o1 zlag fn roll, 3g rnd 39 pCllgr rGFG
nrsund {n blrscd sqhs AtlAlA rnd AU2BZA, nspcctlvrly. Thcsc srmplcs
nnl colhctrd tlcrg tJn rlrlp llns of $e lnrsc rcof ln thc uppcr 5 cn of
soll. 1p 23tg conccntrrtlons In selcs ttkcn bcncrth thosc sarplcs, at 5
to l5 cn ln drp$, rvcrrgcd 13 pGf/g.

It ls cvfdcnt fru thc rcsults of the soll srelc analyrcs g1;1 :369
concmtmtlom ln thc top fer ccntintcrs of soil rrc clcvrted rbove the
rvtrrgc brctgromd lcvcl (0.96 pCf/g). Tlcsc clcvatcd 2t!g se6cntrations
qulckly dccrarse rlth incnuslng rhptn ln soll. Thc hfghcst conccntrations
of 23eu nru obscrrcd rlorq thc drlp llncs of tJre housc rcof.



I

frtr-Bn,hunrrtr

Dlnct tatr*fn Ocr ntr rrrlrlnnotr nn trtrn qr nhctrd lnrr
of $r ruf sr ur ion . (Dlnst rl0|rr retlyltt rrlunntr trtrn on
thr nt rurfcr of tt roof nlld mt trvr tnn fiFrrmotrtf n. ) ne rrtrs
nqrd fiu 0.Ol to 0.0:[ rrdlh md rvrnfd O.Ol! ndlh. ltmr hvrlr
rlt !r cil9rnd rltfi ur $plcrl brcrgrqnd hvrl fior nofr of thrt typr
(0,0e0 rrl/h).

StSrtFtcrrct G Ftnlrs

A rtnry of tfrr ntrhor r|rurnnt multr of thr rrrflologf crl
suttly cf,rfuct.|l oa ttfr pro0rrtr lr plwtdrd In Trbh l. ltren nrults
r|t bllrh thrt rhvrtd csrcrntnrtloru ef rtfu rnr pnnnt m thr prcprrty.
ttr rrPoruFr rrtrt nn mtrbly dwrtnl only In rnu rdJrcrnt to thr
lroure rhlch corrPonrl to th rFlp tfn* of ttr rcof. Goncrntrrtlonr of
rlrg 11 rll rurfre roll rnlrr (ClS cr) rrcndrd tlhl rvrrrge Drcrgrrund
hvrl, Dlnct Data-itn Orr "r.rtr nrluFnntr trtm m thr rcof rrn
gnnrnlly r$rlvrlmt to typlcrl brctgrrund rnd lndlcrtrd thc pn6tnec of
rlnlrrl 2!rg 3urfrct contrlHtlon.
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rr:rms

l. rl. hcl.'X0rt of Trlf to n ltntrfll llrnt, Golqilr. l.Y.'
(ffft l0r lll).

t. r hftnu;d tFn'E tb. tl. thrP Onltdrd efirfb Drydnr
nr*Cetr lffi !3?, ffi grlrr qlvlnur DOVEY-O|7A
(srtrrr In).

t, J. L. rlHbc, Srcre mtl. |. lfttrl|t. ItE.r to $. R, Hlhr,
H. lrttr'llbrqr' (Hr ll, Int)"

l. X. I. Jrtar d D. l. Eqlllrt. l $*rru af 4nndn fir $dff
Allnrc&f h U, Irlr1lr fbtt, tbl.*r lrlryr llL-rft8.f6l
(0ctohr tl. In).

5. 'leflologlcrl srnrq llrn for ufclnlty ?rnprrtlr In colmlr rnd
llhrUr h Voft,' lrtbr fiu l. A. lrrrrn. fill/llSA to
A. J. ItlEt. m/n (hnry llf).

c. T, E. ltlr,lctr l. A. ,I. D. Cottnll, L A. eold$fthr ad
F. F. lhrno0dr Duordcs ttul tw *r lrrd,ir,l Aot{"a,n elrrny
ad GrrritEctta ,crd;vfgfr n^,*il Eroglp. Olt Rtdgr irilonrl
L|ootatsyr ffi./lt|{O (SetrD.r lf,l).

7. T. g. Qrlct. t. A. tlrttn, lri F. F. H|Jmod, Stalra horqpwd,
' 

nadf€tfoa lrrlrlr: ilrn.l, of ftrisutwlttrr. Ibicolt htfte le?bn?C,
nilL/il-7t|3 (bu$rr lIl).



6

a

t^

\
j

\

O
I

I

a

I

I

I

I

a

a
o

a

.C .J l l

oO. l |

m o+tu*r l.t l|L
t - - ,  

\ . '

, _ _ - _ r a

I
a

I
o 0 o | l

I

I

a

I

I

.O.C
a

I
a

- ll3!l.r-
-r j

- ffllf-

F!9. l. Dlrgrr rhatng grld Fo{nt utr gild
Dfoct focrtton3 or|tdoolr3 on prlgcrty .t ??ln-vrrtDoro
AYafif, Albrry, f,r yoil (At0lz). 

- : '--

t



R;*
I,lr.',+

I
r t .

A
t

I
' .{

' t
l

{.* {

tl-b-_

+



"t
99

rl'

X:l
t

I
I

d

a

J
' t

r T -



t

l0
I
I
t

;n
a
a

I
i

l l
t

l0

t
a l l' i '

i
l jo

I
a

a(

d
t
!

t
I
il

o 9 o t l
I
I

I

:

I
a

t?
o 0 . I
I

n
- l - b a

nr i  t f

rt l

eF

9
o

I

t0
I

:

a

a

I
t,
t

t

:|0. ---_-!.r
i r. i|l,t

I  
t  

:  -  \ -

9

I
a

> trJt[f-

?lg. l. suffrcr grr rrpoiurc ntas n|3urtd
It grfd 90lnt3 o$dogE. o?-plgQrty .t 27ln vrr{boro
Avfiwer Albrny. ttt yort (fl0tlr.



r

o#*
O lfrtnl.

a

. a  a

I

!r
i

oAu239

37

r.rr 
Ar8'l

ttBs5

rfisc

I

tf.f

I

i ."-- : +lzsE
, Y

t , t f t

.  
J Y .  ! '

or2

"-Tm 
-'-'Ofl'lttl

H 5 H-I*-5 t#-
- til?-

a.-tilr

n nt/#^rffi$S{ ltl.$S#rWil$,



n

Trblc l. lrckgrcund rrdlrtlon lcvrls ln thc Albrny rrm

Typc of rrdlrtfon
rptsurlutant or sanplc

.Rrdlrtlon hypl or
rrdl onucl I & conihtrrtl on

Rrngc Anrrgc

Grrma Gxposunr ratc at I n.abovc_
floor or gnound surface (;thia

8-10

0.76-1.2
0.49-1.2

"ff'liliti ilt TllB'ot onucr I dcs
23 8g
226pg

avalres obtained from four locations in thc Albany area.
^.. 

bsoil samples (Nyr-Ny5) obtained fronr six rocations around thcAlbany area.7

0.96
0.85



t t

Trbh 8. Ortrfoor nrun;rat ruultr'-iitfr 
rrrilorc lrtnrr AlbJUr h

Brrd potnt"ffii

0+{m, l[
0{o0. t[
0116, H
oltl, lL
o+87.t. lL
0103. l.tL
0+16, 1.5[
0+(m, t!
0+05, 8L
0{G, 0L
0+16. 8L
0+81, EL
0+e7.3, 8L
0+m, l6L
0+08. l6L
g+15, l6L
0+elr l6L
0+e?.5r l6L
0+(m. alL
m. ell
0+16. zrL
o+el. 2lL
0+27.5, ?l[
o+m, 321
o+G, 3eL
O+le, 3eL
o+e4, 33L
0+e7.5, UL
O+m, 3tL
0+O8, 371
0+16, 371
0+21, 371
o+?7.5' 37L

l l
te
l l
l l
l l
t l
l2
9
I

. l
t l
l3
l l
9

l l
l l
9
9
9
I

l0
3
9
9
9

l l
l0
l l
l0
t0
t0
l l
l0

I t
t2
il
9
n
t l
l t
I
9
!

l5
l l
l l
I

l l
l l
9
9
9
9

l0
t
9
9
9

il
l0
l l
l0
l0
l0
l l
l0

9'le
l l -16
ll-17
l l - l l

9.16
-

l8 '15
t'ta

I l -13

9 ' l l
9-12
9-12
9-12

9-le
9-l l
9 ' l l
9-12

9-l I
9- l l
9- l l
9- l l

r6rld locrtlm shan ql Flg. l'
b6.td gotnt r.surrlnts lrG dlscrutc

polnt.
GThese Yrln3 lnl 3hfill on Flg' 4'
deno bloct fltunriln$ rn! obtrtncd

ffttri bloct.
'torcgrtlbla.

mlsummnts rt :tch grid

by r gur 3iln of tht
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Trblr 3, hdtr of rolt rnh rnrlyrm en *!P!I!I rt
z?lE Yu$oro lrt. llbrnil' hr Yort (ll0lrl

t t

httl
(er)Snlr locrtlor

trdlmrll* comrntrittcn (Pcl /g)

tqP tt36s

rtltslA
ALl2Slt
|tl8seA
|tltsa
Irl8stA
rtrets
|tr$|r
rtlSsrt
rtles$
rtte$E
|tlas6r
Au8S6r
[l4i7A
ArltsTE
An2SE
Arles$
rtlts9A
Arl?s90

Arl2SlA
|tlalB
^tleBlc
ArlSleA
rtt2t2B
Arl2t2C

gr3q. lll
0{Olr lll
Orm. tll
orn, r[
O+t0. f[
O+tC. ltr
o+fl, lll
o+il, tlt
O+flr ttl
ollf. ttl
0.fi, AL
0|i6, a[
0i07, tlL
OiO?, llL
o+ls, s,
o+15. st
0+83. tlL
0+23. tll

o+18. tL
o+lt, tL
O+18. tL
0+lf, lL
0+ll. lL
0+ll. lL

fntlqtc S+trld

&t
t-lt
D5
tl i
0-tt

ll-I
0.t5

It-S
Gtt

It-il
0'15

t$n
Fl5

It-il
0.l5

l5-I
- Fts

t5-$

llurd Snluo

0-5 $
5-15 16

s-$ 0.67
(Fs 3t
5-15 9.1

l5-I 2.8

0.$l t 0.05

0,19 t 0'05

0.6? r 0.06
0,C0 t  0.1

0.t4 s 0.1

0.51 :  0 .1
0.64 r 0.06

0.70 r  0 .1

0.75 t  0 .1

0,65 :  0.08

t9
l l
lg
, . t
tc
l . f
n
t .9
t0
t. l
t .0
t.E
f . l
t .6
l0
f .0
t3
f .0

rLocrtlm lndlcrtcd ln Flg. 5.

\oUf rnelyttcrl trtor of results ls hss thrn :3i (95I conff&ncc
hv:l ).

ctndlcrtrd co1g|tlng Grnor ls rt 95t coafldancc lcvcl (:?o).
dsystnrtlc :Qlcs tnr trttt| rt grld locrtlons lrrcrgrctlvc of

grm. .rpo3uE.
.Bl6cd 3ml13 rrc trtGn fiur rrcrs shcrtn to hrve clcvrtrd

gmt argo3uFC mta3.
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lrDh l. tr6l d g1trbr lj3grlits jr1| rplr r.!91!!-
o ,roFFCt $ nt? rrrtorl luilt. llD.Qf. tt foil ([Gtt)

frhr of
lbmrnnt or reh tfp mrorgt/ hf lfrn

rale

3nr rrDoi{rr rrh rt I r. (rl/hlr tl 9'lt l0

3n rrFlrrr rrt rt rrrfrcr (ril/h)r !l 9'lf l0

- 9-8t -

l l  t.6't i 9.9

6 0.67't9 tt

Scrn' |lF arDdnnl rrtr ntr rrrfm
(uUhlo

rAt grtc plrtr.
\..n of rnttn grnlrtt.
csyrtntlc relrt, Ttbh 3.
tr.nc rnlc. Ttbh 3.
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::it

ilt /lA8^-ta/ltl
(rJrr )

to

bdtl rrl lrtrf blrrrcl Dlvlrlm

I TLTT C UI rlNCfiICTt OfVr AT
Ilrm tuB tflll, f, nf (Ifit)

t. L lr lr7. l. A. hrrtr. rd t. D, Ottrrl l

lrrrat;t hil.tla - lfnrhe ll3l
Drtr d lrrr - fuo ltft

lnrrtlgrtln Ttr

l. l. lrrrtr - l[A ho3rn lrr;rr
l. D. Ottrell - ;ttrft FrcJlot Dlrcorer
t. L lrlrT - Flrll trtrry trptrtror

lerl pderol tr lnrt ol tle
rrDlc,clcr|' SrvE lcrrlTltt naur

lrcprel ty tlc
oll IIDBE l|EmX, L8(:f,|nt

OrL ltftr, Irrrlrer t?!31
olnrttrl $r

nlrlt nlrtTA Etst gtSIEF, IlfC.
fc tlr

u.t. E[lr|T oF EtEt
n&t brttrct lfo. E-AOO!-I4E14OO
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LItt il

llqrr Sclrj pll plrt ml pll llort lorrtlnr
mtlrr ll th fqnrty tt te lrrOrre llrr.
llht. k brt (Iltt) r . r r . . t r r t r . r . . r | | .

trct rh cf |lr prpsql rt tf lrrOrlc htt'
l l tat, h lrsl Olr8fl l l l t lq rrtt lorr3 i r . r, r . ., .

fcfmr ln rrtors. t.t.r rrrrrd rt pll lnlrtr
clta..8r cr th F.FrtV rt tO lrrlfcto &rtl'
l l l r t ,  h b r l ( | l r l t t  o  i  r  r  r  r  r .  r  r .  t . .  t  t .  t  t

L.rtlcf ol rll gfltr n tlr FcFstt rt t0 lrr0ero
l tu.  l l l r ry.  hr br l  ( I r f t l  .  .  r  I  r  t  t  t  I  o r  r  r '  .

brr
I
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utT ot Tfttl

tur

f r i l1 rnar r l l t th l r r t l r l r tb l l t rgum . .  r  i  r  i  r  r

lrnllr cl th fnr .r1nfB. ntr rrtsortr ertaocsr
oa tlr prprty rt tO hl0rrr hrn. llrry, lbr lort
( L l t ) . . . .  r . .  r . .  r .  r  r  r  r  o  r .  r  r  r  r  r  t  r  r  r

brrltr of rll nflr nttrlt or th Fqrstt .t
t 0  l t rOecc ) rn ,  l l l r r y ,  l h ! r r l ( I J f t )  r t r r . r i r ,

htrltr ol rrfrn rrrlyrlr rf rtrrtrnf rt
t0 hr{[cc hr. lllr[. h lcst (Irftt . . . e . r . r t

tnrr1l cC itto8 .orttar.rlt rd rutrlr rtrltr cr
tlr foFstt rt tO lrr0rre hn. llhry. lhr lc:l
( I l f t ) . . . .  r  r  r  ! .  r  r  r  r  r  r  I  r  r  I  r . .  |  |  r  .  r  .  1 6
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raD|alJnl|l3

br1jcl tr tllr ttdrci rrr.terrosd tg tll Dlrllln cl lnllrl
Ltlr hcf 6irr tt ffl3r lrttnl lrlcntcrT (0lf). U.t. Drpttr|rt
d brtll. D. rGlrr rlrl tl mlrrlrl.r tlr rn|lcrt cl
t. :. lr*f ltr' llgtc. Xvlrlr cf he|lrl Ltlcr Eq|.ctrf
& 3. h|lrr7. lr;tt. ffft hr1lrr hrlllthr lrcal, ul rrDerr ct
tlrlr rtrtt. Dl r*lcl t.rrlllr. tl. vrlrllr crttllrtlou ol
l. l. nf l.. l. |l. hlrrtfr gf l. L ffrfr;| rl ttr lllA lrorl lot
prtkl;tl- ll rllo.th. nlyrlr. ul rrFrtlg ol lrtr rt th rltr
of i|r rtsnt. Ir rlllt|a. tlr stlcr lltg1alrtr tlr rlr;1c3ltt
tEtFs.ttn It L l. h3jlrr L ?. |. hrtr6" Irfsutlol Lrorsctl
Orgnlrrtlor.



rm,Ir c [t rrM,orrall. DttI rf,
to IIrrFO llrt. Ittftl. I nll (lllrt)

uurn

tlrtlr ct tnlcl.a (t.al) rnrlr
r (flcrp Oprrtlar Off lcr) trd lor
rtrl. nrlchl rrtrlr rcrtl (lfr
[r trnlrrtlcr of tlr llG cortrlct r,
r tlr lrlrlortln cl ttrlllrr cr
rtl lrr ln -flrtfa rstrl:.f lt lr
il d rtlrlty rttrr hlrrrrl lrl0,
FF nr rnuf*ml te il. DtFrt-r,
l lrry/blcrlr rmr lrrr hrl ldrlt i-
t a rlt l  rnrlr oclglrrttr3 lrc tbr
Ir lnlq llut h 6lorlr, N.r

Dtr rntolrl pqrtty -rrlrtd c3 r r-33crt ecl3rr3. bloetrtsratrae rrol rr r t!|F ml rlnlr rlc1r. Dr rrrrit4 lrr l coloa.t.t loot [ l r t l l t. orrccr trr rcca. Di rur to tl. lrort trd rldrrrn rqlrlts cr.s.a rd prtldly -trrletl3ll, Dr rrrfrcr lr r rlr-trer cc lrnrl ul rqldt. r riq. of tl;-Fot stt .lcrr3 trrr;ncrlnt. tFoFstV lcrlrrtcr ul trlr 3rll rt onf crtrbl lArd f orl. lnar.rtr crtrt l t lr hltt lr j lr acr lr ?13. l. l le rretrl3drrlot lrolrll lr tle trllole|lol rrrry r-.-ippnorlrrtrly t! r rbeg byIt r rl|.- I trnt vtr of tl. FeFrt' ttl th rrrt rrde rr .tcl lnF l j .  t .

Jrlx:f,o6

lh trllole_3lerl 3r.'iqr rtlodr erployed h tle nar3, of tlir prr
Frtt err &rcrlbrl  h Lf. t .



t

lll rrllologlcrl rrn.t of trrr tsoFs'' lnlrrd: (t) g.r frpo-tul rltrr rt t r rlavr !f! ronl rrrfrec .rl rt th Srorrd irrfrer rtcrtdeor |rll loortloui^(tl a frnr rcrr of th rrtlrr groud nrfreroltdoorri (tl mrgrr ct crteo6r rotl; rd (at tlrrot rtglr ud htr-|.r. rctlvlgr fn rrrfrer et rtsrotr8rr ortdoerr cr tle DscFrty. Accprrl[rlvr lercrlttlol of tlr nsrrt mtlolr ud lrrtrrrrltrtlor LrrEmr lnrrttrl lr uothr rfDort.l

3[tr rnu,E

Drlcrl Lrclgonl rrllrtln lrvrlr tor tlr Albry lr.r rs.
t)trmrtrd lr lrDlr I '  Dr .|tr lr p8ct&d tor prsDorr of corlnrlrourltl tto na?qt rcnlt! 1ls.lertea fl tllr rectlor.

All rurrrrrt l ;rrrrtrl rr t l lr s.Dcst .8f ftorr rmdrl3r; bror*jrond nltrttc tneri lrrc ror Lmr nDti.it.d. il.ii.;i;, brot3rouadcorclrttrt lar hvr rct Lmr rrDtsret.l frc ndtorrolldr oolorstrrt lonllr roll l l l f lrr.

hl lrtnrtrrtr

krrltr ol ;rtd plrt/grtl bloct ..rf.a...rrr .a. groratrd la?rblr 2' t l tfece |lI| otto3ttt trtrr rrrrrrrd rt ;rtd polatr over tbr'rtl8a ortdoot DtoFstt rtr rlorr or Flj. t. otl rrpoi*. rrtcr rt I
: rbgt. tlr jronl !o!r. rersrd trc i to 12 rrii tiiii*o.itr.or. errlort) rrd r".te3ld t il/l. gir .rDotr8. art.l rt tl. 3roud rsrfecc

l/ l  td rvrrr3ed 9 rf l f .  I tr lrr-
,  t : trrrrd at r Dlt ot eoteattc
j to O+!t l ,  tL A ml3lborhood

rltl' ndrr3ro.d r.rr tlet rur ;r:t:i:t;J::"ffi"ilr::il:'::::"-
tta., erdle3 rt tle rtreet rr tle- Albrry .errt. lyrter. rs lt pt/b rgotrm toortrd or trr ntfec. rra t lr  corcrct. f t  0132, 6t. Dc rt pB/h
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SIGNIFICATTCE OF FINDINGS

lbrrurclcatr of thc arulr crlro3uf,G lcvclr outdoor3 o! thc ProD.rty
drtel lnod tbrt tLc ergoruac arte rt I  r rbovc tbc arouod lsrfrcc r la3rd
frc 5 to 12 pB/h rnd rvcrt3cd S f l /h; r lcvcl lcrr thra tbc becljrould
for thc Albtty .rcl. For corlnriloa, tbc typtorl blol3rousd for thc
Albrry rrcr lt 9 pl/h; raa tfl becl3rould for tho rtltc of Ncr lej1t'9
rvcsl ier 9.5 pB/h rnd 8ra3G3 fro 6.t to 13 pf,/b (oac rtudrtd dcvh-
t loa) brrcd oa 51 tGttEaGDGatt. Btled oa tblr laforrrt loa, t lcrc lr ao
hdlcrt lol of r lr l  to heelth cestcd by 3un crporuaG rrtcr outdoorr oa
thc progcrt5r.

I lc  reru l t r  o f  2389 1o.1yr i r  cr t rb l i rh  tbe prcrace of  or rn lu l  r t
coacentrtt ionr t i3l i f icratly lbovc brgl;rouad oa tbc Ptot).rt t .  l tc
rvcrr tc  coaceDtf r l ion of  l7  gCl t t  63 23tg in  thc ay l tGrr t ic  rup lcs ls
tpprori letcly 18 t ircs thc nonrl becl3rouad of 0.96 9Ci/3 fot thc
Albrny lrol.  Altbou3! thc rvertte corcGrtrrt ioa lr lpprorhrtcly one-
brlf  thc DOB 3uidcl inelO of 35 gCIl j ,  racrs rrouod tbo bulldln3 rad to
tbe tcrr of thc prolnrty rrc sl3l l f  lclnt ly hl3!cr. l lc relpl la3 of thc
loct t ioa r i tb  tbc h i tbc l t  cogccatr l t ioas,  550 gCf /3 ( lDPror iar tc ly  16
t i lcs  thc auidc l iae) ,  rhors thr t  the ureaiur  l r  aor  lbove cr i tcr l r  to  15

c!  or  !ore.  f t  t r  bct ievcd tb t t  tLe Erra l r  Lr r  r i3r r tcd gr l l l r l ly  r r  r
rcrs l t  o f  l r tBrr l  grocerrcr  ruch r r  f rccz ln3 rad tLr r ln3,  re l t la3 38ovr
ead r tsh i !3  by t t ln .  Suplc  AL13BI ,  f rc  0+12,  33R,  r  loa l t loa belor  a
dt r lar3c pt th  f ro  thc roof  o f  thc bui ld la ; ,^ i r  probrb ly  u crce l lcat
crtrple of tbe cffeet of nia rrrr l ia3 thc ZJUg 6t- tbc roof to tbc

3rouad rherc tbc arra in  r l t  rbsorbcd rad rc te iaed ln  tbc aoi l -  f t  is
I t ro  probrb lc  thr t  thc sr ra i rn  r i l l  be fur tbcr  d i f fured,  bccoae less
coaccatr t tcd r i th  t i re ,  r t  thc rbovc proccstc l  cont iaue to  d l rpcrsc the

urra iu.  A rccoud t rc l  t i th  r  h i lb  conccl t r l t lo l  o f  23tU ia  thc so i l
tup le ( r lEO pCi /3)  rppcra3 tc  bc rsroc i r ted t i th  rn  uadcrgrouad drr in
purlnrtedly runain3 fro the forler NL faduttr ies site to tbe Albeay
acralc ryrtea.

ILe 0.21? etg j  lnrcent  2359 66i3niacd by arss sPcctsoetry  csteb-
l lrbcr thrt tbc B8enlln lhich coatuialtcd the property ir depletcd'
l .G . r  l t  b r r  bcea  t r c t t cd  by  r  t eP .s r t i oas  p roce rs ;  l ad  r  l i 3a i f i cea t
fnstloa of t tr.  2359 hrr beca rcloycd. Nrturrl  urrniu cortr i tr l  0.71
nrra i r235.

l ls 0 .67 gCll j  rvcrltc 3o" 226gt netcured ia the roi l  conprrcs
frvorrbty r l th tbe Albray ercr brcl3rouad of 0.85 gCilt ,  of rrdiua-226.

fbr rvctrtc r lpbe rct lvity of 1?0 dpo/100 ca2 obtrlacd by lerrurc-
r . ! t t  o t  tb .  soof  o f  the bul ld la3 rnd oE thc erphr l t  P lv iag r re rc l l
brlct th r lE arlterlol of 5000 dpl/100 cnz for r lphr ectlvtty fro
latl t t l  sr l l lE, srraln-23S, or crrnlu!-23t.

l l l  rvr r r l .  b . t r - t r l l r  to t lv t ty  o l  0 ,27 rsrd/b obt l lncd r t  rc ls lsc-
r . rGr  o!  Gla too l  o l  th .  bEt ld ln3 r rc  at . r tcs tLea tbc DOE cr l tc t loa of
A,20 stt6/ l  t t  1 et frn t l l  t l r frer. Al l  acrrlrclclt t  of bstr-t l l l r  rt

ehs s t th l t  t l r f rcra r t .  ler r  t l r l  tho DOE ar l ter loa of  0 .10 n l rd /b.
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I. l.c!, 'l.prt of l]rlp to lL lrlrrtrtrl ?lttt, 6lollr, N.I.
(lrrrrt 10, ltffl. .

4 h.frroul brott lqr tL tot+rlt qtlltr.a fmllllil,lllltlrr
ifrtlrrtn ttall brrtr, Cnfrrln tftrr,pro.tlr' ml/Elf-009t4
(frfcrlrr tltr).

t. L froclr. O8cA br1;l, lL la|rltslaf' Ilc., to 8. L llllrr,
B, httos 'lllrry- (Drcrlhr !1. It||)'

f . L t. tatot rrl D. l. h3ttrot'
rrtf9.

10.

C. L. Lhdrtlr. I. L htrttor' D. B. folrl, lrd l. E. Iollllcl,
t0eeltrDllcrl  Vtr lrt lott lr  Enlrclcntr l  Ldlrt lo! BrctSrould la
tlr Uittrl Strter.' kocrltl3r of tlr Seoord frt.slntlolrl Syrpo-
rlr c tlr t|ltrrd hltetto Ervttnclt, CIF-?2005-F1.
pr. ! l?-l t l  ( t}?2).

Brvlronerttl }rtrcl Dlvlllol, lcttol Drrcrlptlol hrorudu.
'Erolnrd Ft tttll &lcdlrt lctiou lot Ylahlty Propttlcr lt tle

6loalr, ttrr torl, F Sl,At Sltc.' lr3onc Nrtlonrl lrborrtotT ("Tuae

t ,  t9 f . l ) .

(Octclrr t l, l ttr l.

' lr l lclc;lorl lryrq ?ln 3c Ytclrlty f lotrrttrr lr Orlollr rrd
lLry. Jfr lcrl, r httrr trc l. A. lttlll. SL/DllA tc
l. f . lllbu. Brn (flrnr7 ltfa).

T. L [rlcl, L l }rv6. t. D. 6tttrll. t. A. Ooldnttl, lld
F. l. llyrgl. Dlccdrnr hnel lcr tll bmltrl &tlor SrFqrv rrd
c.fttft.rrln $ttrrtt.r l||l0ll Fqrlrr, Orl lirlp lfrtloul
hlcrrtott, GlJlltf00 (&rtnDre lt|ll.

?. T. L trlcl' ] I brrer, ld F. F. Ltlooa' ltrtr hot?qryd

l. E. O. L"lr, L I. ltcr, !. bottl, trd f. hrtllfolr '3ret7 of
Nrtr4l $vlrnntt l  3n tr l tettor 0rlq r 6ltDrrtrd Portrblr
Selrtt l l r t lc Gcntct" lrdlolotlcl l  hl l t l  htr kgort 9267*695
( r r t l .

t .

03/l}?tat (lbvrlcr lt|l) .
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frl rtrrrtr lc t lr lr l lr bmtor (Cllcrgc Opntlelr Stlm) rrd f or
th llrlcel ;rererrlrl gf-llmlf rtrl, rrlchl rnrlr mrrp (l*rr
loll O;rrrt lnr Oll lr l.-rf t lro th Srnlrlt lc ct th ltC ccltrtct.,
th rorl rt $r i lrrt rrr lrotrl te tl. lr lr lrrt ln of rl lr l l lrg ln-
Dcrr t r .  Dr l l r r t  r r l$tr ,  ld pcJmi l l r r  l r l  &drtr l  r l r l l . r  l l l r
l lut lrt cpntfa ri r rrirrl lrrrl oC rotlrltT rf trr hlnrr7 1910,
rrd cnrrllf rf tlr fl|rt rrl Fc||r$/ trr Srrrrfttrra to ttt DrFrt-
rort cl lrrrAr (DDll lr hhrr1l ltla.

I rrler C trr;rrt l.r lr t l . t lhry/Gclnlr rrm lrrr Dorl l lrEtl-
t lr l rr lolrf lntntlrt ly ntnlntrl rtt l  rrrlr crl l lmtlr3 trl t lr
fqrer llrtlnl hrl htral'r rulr loctq tlut lt Gclellr, Nrr
lctl.r I rellCoglcl frlft rrt lrrfccrrd rt la Erot rtl.r 17 urbrrr
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bmrrol tot tllr lroJcct ru .Dor.orrC ty tlr Dlvtrlo of lnltrl
letloa lroJrctrr Ort lll3r lfttlcrl LrforrtorT (OD[,), U.t. Dtlnrtrrlt
of lrrrp. D. ntlorr rlrl to robcledgr tlr rqrlort ot
t.  t .  t  $t l tr.  Dlrotcr Dtvlrtor of l l rdlr l  lotto Drolrotr,
l. G. DrLuy, hrr3tr, ftnft/8ullrr hctllttrr Ororg, md rrbrrr ot
tlrlr rtrft. Dr rrtloar t.eotllrr th vrlrrllr oortrlDrtlolr ot
l. t. llllr, f. A. bDrrtl, .|d t. J tlhprg d tlr llSA 3rorg for
prt lolpt la lr colhetlc. rr lyt lr,  of s.torthl of drtr rt  t lr  r l te
of th .rtt7qi. rr rllltlc. th utlcr rggrrolrtr th rreuorlgt
tt.Fsrtlol l' l. l. 6rrlrr uf ?. l. lrrtru, rrforlttlo l.rotro.r
Orjulrttlor.

l r



rDoLtl c tt! llDlc,cr.!i|. rlvtt At
la urimD ettrB' ttltt, u nll (||.0rt)

D|ltmetul

lcl rltl |lptrtrl rnrtr Drtlr lr 6latl. lb torl, trtq lttl
rt r plr:t crl l' ttr lfrttctl hrt O6pry.t bglrrtq lr t!Ji, tlr
_ft1rc !r!rg Ortrlh (!ct, rd ottrr-trbnl ejrrotr- rqr3rt th
lfrtlcrt l,ml cnpar (lrerrtly lG rrlrrtrlrr, trcl) ll rroieir cor
trrctr rrl l0ocrtrrct. tc tlr lrtrlo.tlc cf rrr|rlrl (t.fl) rrrrlr
trl rtr.rct fc th lrllr Lrctcs (Cllcrge Oprrtlcr Offlet) trd for
th- clrloel pn9!rr{ gt-rlrnltrtrl. eurorlr rrrelr rinp Otl
lcrl Oprrtlc. 6;13a1.1,t tlrcr th ttnlrrtlc cf tlr llG cortrlctr,
th rel rt tl. Dlrrt rrr lvotrl to th trlrlcrtlc of rllrlflu or
lpnttf '  lrt l l t rrlgtr, rrl rreJrotl lrr tn |ri lot.a rs.r5.f l l lr
rl|t l|r clrntrl rt r rrlrcrl trvrt oc rotlvls rttor FrlrrerT ltao,
rrd crrrrrlti ct_Q? rr.!t ml lrolrstt rrr trrritrrrod to ttr Lprrt-
rrt of lrrrp (Dt, h FrDnrrT till.-

tltrry/Gotclr rrrr Lrvo hrr lOrrtt-
:rl rltl rrtrlr ct;luthj 3rc th
r tmlrj pltrt tr 6lorlr. tf.r
rfor:rrt et tf ;rognrtlrr by nbrrt
r (lllll fsorD rt Ort ltdtt lfrtloml
Iry tlJno ?. ltL. Dr FoFrtt
IerL (Itr19) rrr tl. frbJrct of I

ndlolo3lut lrrrtt lgtt lr or tut t, ttta.

Dlr ptlvrt. FoFrty ccut.t.a ef r tlrcertery rerl&rcr lrr-
ron&l tg rrlldt rr.ls rt tl. frat erd tro rldlr. I Srrdre lrteertrl te tl. t..r. a llrgru cf th Fot st' aclg It. .ggrorlmte
FoFstt lou&rlrr ul tlr grtl t trotl rttrLl lrhd for rerrG-.ltt
crtrldo th lorr lr lcr lr llg. l. Dr rrctngrlrr lot lrclrdrd la
tlr redlologlorl 3rrr.t rrr .DtEorhrtely tf r or-9 by t r rldr. Dr
lorr rrs tl. oaty rrlt3 rttrotrr.. I frot vlcr ol tlr ptolnrqr lr
rlce lr l lg. t.

JTVII Ed(B

lh rrdlolo3lcrt nr?3!r rtlodr elgloyrd h tle trsrGt of tllr gre
D.rtt rrr &rcrlDrd lr l t f  .  J.
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rrdarrtnd 3lr ortro oC gnr r8totr8. a.trt lrrlO th lorm. Df
trtr-gnr rt th trrtrcl rrr 0.ll rnl/l rt O+lt, l; erl rtttr rrwrl
oC th lrrfror, lt rrrrroa 0.0t url/L lt rrr ohrlrt.l tlrt .cft ct
tb retlrtty ocl3tnt.. r.s th rstrc. 08 lr th rrllrl .crt. It rrr
rlm clrorvrl tlrt th 3rtt lrrtl rlcf th mrt rl3 cE trlt lcrmr
el4norlrrtrtt l/t r tn th rrfrlt rrrfrcfr rrfErl ll-l? tl/I. It
ll, tlrrrterr, Fclrlle tlrt tlt rlrrvrtof gnr ntr lr $rr.a tU erdlr
tlo tsa oorrtsr.tln rrS.sldr rd tror tnotr of octtr.lrtlor tlrt
lm rOrrrl to tlr rrrl|rl aort,

ll.il-|lnffu

lLntatro trtr.tlo rcll ruflrr rerr trtrr rt atrrrl locrtlolr
or tL. lrolrrty' lrrtcello &rote r nrpltr tlrt ren trbr tt 3rld
looetlar lrntlrotlvr cf th jrn .rlorrr. .rtorr8r lrvrl rt tlo gnlat
of rrptlrS. Dr loortlor of tllr nplrr lat rlcr lr Fl3. f , ud th
rrnltr cl urlyrlt trr Frrertrl lr Trl lr t.

At rrcl loortlc rlrllltr r.8. Crhr .t 0 te t n rra rt I to lt er
drptlr. brcrrtntloo. ci UaU lr th rcll lrplrr ru3tf 3ra 0.ft to
t! ff/j (ltcocrrlrrr ;nr 3rr) ul wrrtpl t0 1Cl/3. Dr oororrtar-
tlcr of zfl0 tr th 0 tc t l ufler rvtn;rl tl ;l0f/l rrd rvlrrfl 19
fCt/f lr th ! to l! c lr;tl trplrr. lltlo$ tlr ritto ol cotcrrtrr-
t lc rt 0 te t .. to .o.srttrtt la .t I tc l! c -ptlr rrr Ltl, 11
ttr rttl tlrt lcnf rt rort loortlcr, lt lr totrrlrtly j1s3 313 2!tg
h tb urglrt r.tr.f.tthj th lt3lrrt cororrtr.tlcr lcld er tlr 1ne
Fst', ft ua ft 1Cf/3 (ru$er ll.f t!f,f ul l|.tllltl, r..tr.otlvrly), dld
rot So r &ctor lt ccrctrtrrtlo rttl &ptl. hrtlor nrgl lrj to
&trrrlrtlr &gtr cf rl3rrtt6 ol strlr lrtc th roll rt tl.!.
toortlcr .qt h rc.rrrlt. lt lr blllref tl.t tt. rrtrlr Drr
rl3rrtrl ltto tb rclt plrrrlly rr r rrnlt of ntrnl lcoorrtlr net
rr frrretq rrd t lrhg, rtt lr3 r lr,  ud rrr lht Dt r l l t .  lnpte
&ft$ fta 0+lt, tl, r loortla Delt r &rlrge Ftl trath roof of
th Lou.,^lr ;roDtDly u rrcrllut rrlrjlr cf ttr rfftct of rrll retl-
lrj tlc 2!fU fec tlc roof to tL. 3renl rlerc tlr rtulr lr rbrorbtd
red trtr |rd lr t lr  tct l .  f t  Ir t lro groDrblc t lr t  t l .  rr. l l r  rt l l  bc
trrtlrt dlffrrl, Lecce tetr coee.rtstt.d rltl thr, lr tL. rbovc
D3o3arf.r cortlrr 3o llrlrrre tle serlr.

Dr lrotoplo cortmt ef th uulr tr tle roll rer dctrnlmd ty
tlltrrl lorkrtln r.s! rt etra.trt. Dc rrerlr2tS IrotoDc oortott
of tlr rnrb h rrrgl; f,.f tSfA rer 0.20fi.

lrdll trt r.rntrd lr ruglc f,1931A. tlc colccltrrtlol 61 2261t
rer  0 .65 fCl / t .

t l le crt le lr r nlt  rrcd to &ftrr t tc rrdlorcttrt t t  lr  r nbrt.!g?
ud rqulr t let lrrt t ty of ery rrdlo.ct lvc lrotopc udcriolag 2.2 r 1012
dlr latrgrrt lorr grt r l lutc. l l r  plcocurlc lr orc r l l l lordl l loatb of e
ctr lr or t lr t  .ront ylCldlr j  2.2 dlr lDtclrrt lolr 1nr . l !Dt..
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t' L. rroclr, osoe bnrl, l, rrautrral, tlc,, to 3. L Ellrrr
D[, lrttrr rllDrry' (Er.rD.r tl. ltlt).

J l. Jrtrt aaa !. t lr3ltror. A trrrrr ol lrerlr h,lollr irp
fg!?11.. l}. l*.h.tt... ?t.tt- i.i
(Ootclrr t l. ItOlr

'lrllclcglorl Srnrt tllr tc vlolrttl kcrrtlrr lr 6lorlr ud
IL.ry. llrr lorl,. lrttrr f rt l. l" hntl, 6A/lAtA to
l. t. Dlttu, lBrn (furry !tl| ).

I. ! frlol. f. L brrll. t. D. Ottrrll. t. L Ocllnltt, lrd
l. l:^Lyrcol. ltfrlhnr,hrrer tor rrr lfFrlrel &tlqr l rrrr erd
$Fllrr|rrn !gl't!!.. t rrrcer
htorrroqr, Ci/tltf0o (bftdrt f tae).

!'. L frlrl, l. & tonor. ml !. l. lqrrooa, &11l_bilj3tld
,

GL/l'b?trl3 (tbrrboe t!ll) .

t 3. Lvlt. L f. ttcr, f. brtrr, rd l. Irrllttol, ttrtrT of
Nrtrnt brlrnertrl 3-. lrdtrttol Urlr3 I OllDrrted Portrble
tclrt l l l r t tc 6Et.r, '  bl lolo3lol tmtt l  htr hlnrt t :  6l>6gt
(ftGtl I  /

? .

f .

t. c- L. LlrdrLlr, r. L hterror, D. & roler. nd l. !. rcrlllel,'ero_3$$lcrt Yrtlrtlct h trvlrccttl lrdltttol ttoljrond la
tlr Urltrl ttrtrr. r Drocrllryr et th tecord trtrrutlilrt tyrpo-
rlr c tL. r.trsrl bllrtlor lntrnert, ofF-?2oD'-Fl,
p. l l?-l t t  ( l t2r.

t0. lrrtrcotrl brucl Dlvlrlc, lctloa Drrcrtgtlol hronldr.'hotprel lFl ttL blettd lctlom for ytclrrty koprrtlor rt tlr
Gololr, lfrr lorl, FtlrP sltl.. &gorrc ]fetlolrl irborrtorT (Juc
t ,  I tL r .
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T!8ULTS S UB IIDIq.GIAIL gPIiI AT
rr60/tr62 ctsfltrrL AvDn& q.c{rE, lw lou (&020)

It|murefruf

Iort rltl drpletrd rrulr bcau h 6lodl, I|rr lorl, dlrll3 195t
rt r Dlrlt or!.d by th Nrtloul Lrrd Gorpry.t Dojtut4 ln 1961, tlr
Atalo lrrrly Oorlrtta (AEe) e lld otlrr frde rrt rgclcle r tl3r3rd tlr
l{rttout Lrrd Gorlrry (Drmrrtty lA lrdutrltr, bo. ) lr lrrtotrs ooF
ttrotr rrd rlDoortrrctr fc tlr lrbrtcrtla of rulclotl (!.61) trulr
l lr t  r loltr lor th l l l lu lrector (Cllergo Oprrt lor Oft lor) rnd for
ttr ofrtort lnooorrlat of ulrrrdlrt.d, rrrlotrtd rrrllr rorrp (Nc
tort '  OFrrt loer ggilsj1.2,! l l rer th ttnlut lm of t lr  IEC eontrlottr
tlr rort, rt th flret rtr &votrd to tb frbrleetlol of rllrtdllg e*
t)o!. l t t '  brt lut rr l j l tr ,  nd DroJrctl trr frc drpletrd rrr l ln. l  ILlr
Dlut lrr olrretrd rt r rrdrord lwrl of rottvlty rftrr Frbruty 19t0,
rld orlrrrltg of th delt end Drolnrtt r.r t8rDlf3jrrd to tbr Drprrt-
rrlt of Borr6r (mE) h Frbrrrrt 1931.

A lrrber of gxolnrtllt ll tlr Albrry/Cololle rnt Lrvl brra ldrntl-
fhd tr bla3 gotratlel ly ooltulrrted r l t t  rrerl tr orl3lnrt l l3 frc thc
forrrr Nttloul Lrrd Co1nry't ltlrln forrha Dtrlt ll Goloale, Nn
lotl.4 A rtdlolo3lotl trrrqt rtt lnrforred rt 16 grolnrtler by rrrborr
of tlr lrdtologtctl Srrrcy lottvltlet (f48A) tsoqr rt Ort lld3c Nrtloarl
LeborrtorT (OnL) drttr3 tlr prlod hy 2FJurc 7, lg|U. llc prolrrty
It 1160/1162 Ctatrrl Avelur ln Ooloate, lNrr torl (4L020) rtr thc rubJcat
of  r  red lotogloel  l r r r t l3r t lo l  o l  fue 2,  19t4.

Dlr oorcrclet DroDestt oolr l t tcd of r r ln3lFstott oonctet:
blool, brlct-frord brl ldlr3 Losrl l t  r borlh3 rt loy rad rctr l l  rhopr,
r lro t l t l  I  concrctc blool rtoa.t. or trtrtc rtruotsrc to tbc tGlt. I tc
outt ldr ra.rs r3ac ooTcrcd rl t l  er$rtt 1nvln3 rrcopt for nrrrol rtr lpr
(ebont 2 I rldc) eloo3 tro rldcr. A dlrta.r of tlc t)rolnrty lhorln3 thc
rggrorlrrt .  Drolrrty bouldtr lcr rnd t le grtd letrorl crtrbt lrbod for
t. l tEa-Cltt outr ldc t lc sttactEfGr lr r lora h Fl3. 1. Dc lrro3ulrr
rlrtnd rrce llcludcd tn tlc trdloloStcrt sBsvqt tlt rDPtott..t.lt 90 r
rldr rt tlc f roat, 13? r rldo et ttc tsrtr end 121 I dccp. Froat ead
r:er vlcrr of t lc ptolntt lr  rtc r lorl  l l  Fl3r. 2 lad 3, rcrpectlvcly.

S'TVEI IBUOIF

ILc rrdlolojlcrl tg8v3t lrtlodl crploycd la thc sBavqt of thlr pre

D. r ty  uo  dcrc t lbed l l  k f .  J .



[r nflclcatel nrrqt ct tltr poprty lrclrlrl: (l) 3rn osDo-
ttr. nt.r rt I r $ovr tll ;rorrl nrlrc ul tt tlr ;rorrd nrtrcr rt
ortdoct plf tocrtloru (8) r frnr tcu of th utlrr jrorrd rrrlrct
ortdooru (t) nrplrr of ortloor rclli'ul ({) llrrct rlilr ud brtr-
3rnr rctlvltt trc nrtroer cl rtsrotrrot ortdoesr or th lnoD.st'. A
oclrrllnrlvr drrorlDtlot cf th tu?.t retlolr ud lrrtrr.ltrtlor lrr
Dorr gcrrrttd lr uotlrr toFtt.l

orr uruLrl

Itflorl Drcttroud nflltlor lerelr for t|r llbrry rt.t la.
Ds.rrtff lr TrDlr l. Dt Otr lr ;covl&f fot Drstor.. of cllrrlron
rttl th .ratl.!r rrnlt. F.rrrtd lr tllr rctlor.

lll rrrsllrtr trrrrtrd lr tllr rrgnrt la. lsorl rrrdh3u brol-
Srorrf rlllltlol lovrli lrm lot Ln rrDtirctel. Shllr:ly, brolsrolld
coroortretlorr lwr nt tor rrDtnotrl frc rrdlouel lCr colorrtrrtlolr
lr roll rrrgllr.

Or+r lrlnnmtr

brrl tr of j3l l  fotrt/ l t l l  Dloel ler.ra-..t3 rs. lrrpltrd la
TrDlr l. trrttcr Fr. .r1lott8. s.t.. rrerrrf rt Srtd Dolltr ovrr tLr
ertlrc ortaoos DsoFstt tr {cr cr Fl3. f. hr erDotla. rrtrr lt I
r ebce tlr grorrd 6rttcc ru3rl trc ? to lf $/l (ltosoro.at3.nro 9rr
Lorr) trd rverrff ! ll/L. enr .rDofr8. rrtrr rt tlr 3roud llsfrcr
rt 3rtd lnlrtr t1rgrl frc ? to t{ pl/l 6d lrrrr3rd I Fl/L. ltr rrr-
lrn 3rre .rDort8. alt.a, lf to tt|rl/\ t.aa l.ltrred rloa3 r rocl rell
rt tlo ed3r of tlr tr$rlt, tpprorlrrt.lt O+20 to 0+f0, toL Ftndla;
rlrrrtrd &trr aaDor5. tataa r.t t$ rocl rdl tlt tot u llrrurl
oootaa.lcc rd torld tot bear 'rr ltr of grrrorrl solcrrn blcturr
rort b8lcL ud ttry tttt8rtty ocrrh3 tto6r! rrcd rr colltructloa
utrrlrlr rrtlDlt rt hea.|r tr |r-r .tDorta. 81t.3 rhrl oattrr.d to
irsroredlt3 rollr. lb lrctrltet lae crrred tf tlr Dta33!c3 of tncr
uorrtr of ntrntly occrrrhj ndlactlt. dcertt rlcl er lntrrrln,
gdlr, tlorlr, trd rrrelr, rllcl r8. Dl.t.rt tl tbre lrtctlttl. Afl
of tltr rlrrtr lc53a3 tolctl.s rrlc rD th lrtltrl brcl3roud frc tlc
trdlorctlyltt tht lr r lrrt of orr llvlrorelt.

lIfu roort3u (l) tr r rrlt rltcl rrr drflmd fot rrdlttlol protcctlol

t)rrDorts for pople rrgord to tnrtsrtlr3 r-artt oa Srnl ndlrtlol. A
itcrororlt3re (;rl) lr on rllllor6 of r roertt.!. A rllllroeat3ra (il)

lr Or tloulatdtl of r soelttc! ot olc t|olrud llctorollttall.



t

|orl hFlrlr

lbrrty*tlo rolt urgtrl llrc tt
tlor .t t.r locrtlolr l&rctld rl q

trttr rltlort rr3rrd to Pn .rDolr
tbo rnDlrr rt or. loortlor [&mtrd
tthr lr r jrrrqt asar hvtry lr rllvrtrd !rI. arte. llr loortlolr of

,. nirr-rp'11dl i.-ifi. i-ira tl. s.rrlti of rnlyrlr 18. $3...nt.d ta

Tebtr t.

lrolrr rrs. trter .t o to ! c frd rt 5 to t5 or trptlr. lll cor

orotrlirlri-oi-ttii-r. tL. ryrtcrtlc roll uplrr rrajrd frc 1.6 to tl'

i l l / l ( r l coc r r l r r | l n r t r r ) - r r d r r r t r 3 rd2 !pC l /S .T l r oo lo r l t r r t l o l
;i-l!qi-li tl.-O to f i drutr uglrr evur3rd !2 pGr/t rnd trrt3rd 13

fGt/l for tlr 5 to lt c Critf lrplrr. Al!9, tlr trtlo of colcrltre-

i io.-.t  0 to t c to 3olc.rt8rt lor rt 5 to l t  c dlptlr le ! '06, rforl !3

iiii U. llt rr trrtelly rorr coro.rtrttrd lr tlc 0 to 5 c &ptLr'

lfu ltlfrrt corcritrrtloiof 2!t torrC or th polnrty, tt pGt/le rrt

lr r tirtp of OrrbDrst rd rrrdr .t tL. edjr of tll 1nvll3 h 6rptc

fL20EtA. rt loertlot 0+?0, lL.

llr ltotoplo oort[t of tl. rruln h tlr roll rer drtenhrd by

tlrntl lorlrltlol .r3t rD.Gt8cettt. ILr lrlrtn-2!5 llotoln co!t3!t

of tlr rrulr lr uglr lL2ODf A llt 0.10f'

l rd l r  eo lcr r t r r t lor r  o f  0 .? l  to  0.?!  DCI/3,  lv r r rS l l3  0.75 pCt /3 '

r.r. l.lturd le nrplrr tL2082A rld lL201A'

Snrfror lrrnlloertl

AlFr ud betr-trnr ectlvlty r3a3 r. l turld rt r l l rctcd locrt loal

o! tL. flrt roofr of tlr tro bdldla3r on tlc arolnrty. Tbc rcrult3 of

t le ronrlcltr 18. D8et. l trd h Trble l '  lLr l l$r lct lvlty nn3ed

frc (? to 42 dlr/1Oo-cr2. t1 bctl-tr 'r  rct lvlt t  trn3cd frc 0'02 to

0.05 rttd/L trd rvrte3rd 0.03 rrrd/L.

Itr rtgLr ud be tt-lrnr lcltB8crcntr rcrc tlca lrtfoilcd ovcr tbc

rrliltlt nvlU of tlc pritto3 rtc.t gd ovcr tlc rllbryt o! thc l,sg-
pity. ifr tirqrr.cV it rniyrtr tpprorhrtcd 20 r rprcla3, coatlttrlt

i f t f  t5 jrtd . ir t . .-r l lch rrr e rttbltr lrd rtr l lcr r l tL la hporteat

.8c.t)tlot] f.l."lrcltr rtrrtrd rt rpprorlrltcly 0+{r0' -2& tlc llne oa

tlr irrlflj lot lbort 15 cr (6') to jlo rt3Lt of 6 rrpbrlt cBsb tl't

pt-ld.r r berrlcr ud ra rD!nl.!t drrhr3c aoBt3 for rlla or rcltln3

t!ot. rlr rllLr ratlvlty rlrSrd frc (? to 210 dF/109 -2 lld rvcre3cd

ii-l-liOO it. th bctr-t.n rn3cil frc 0.02 to 0.31 rnd/h, rvcrtS-
-l . l  -O.tO 

rtrd/L. t lr  tcrr l t ! .83 tEGsGltGd h Teblo 5. Ia ordet to

drlcntr ttr uol alt.lt of coltulutlol' r rt of lclrurclcntt lrt

cat)lot.d brttd or I r ttld rFcll3, Dl3lollDt frc 0+o' 2|' tlr loer-

tloi Lrytlg r brtt-trr.t trtl of 0.!1 rrd/h. Xrrrca.latr lerc lrdo

tcer6 tl. ftort of jlr FoD.l3;l to o+?1' 2n, to tle tlrr to 1+19, tl,

ud to ttr rl$t utll lr r.cot;1lt to rrrlrr tflt tle boudrtT of rl3-

r l f lcrrt ooltrthlt lo! lr3 r lrcfud. Botl-3rnr t l t  drtrahrd rt t l2
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gld locrtlorr. Dr vrlrrr ru3rd lrr 0.0f (O+tl, t l) to 0.Jt rrtd/t(0+19, 2l). Dr tocrtlorr of ...rrarortr ud th bctr-frn lorl. rr.
rr tlu 0.20 rnd/L rrt rr&rlbd
ldr )0.10 rnd/!, trd tlr Lrrd of
Dr8lr tor rrtrr flc to th rtotr
D+10 to tl lr corrlttrrt rttl tfu

clujr ll th dnlu3r corar. tcrrd tl. rtlEr &rlr. Fl3rrr ? rlcr
tlr rrtlutrd rrrr of cortulrrtlor ({4t 12).

locltlor 0+tl!, 2l rltl 0.fl rnd/l rrr relrcttd rft.s u wrlrrtloa
of tll Dorltlol of th tct8oa of tle brtr-3nt, l.o.r tlt eoltglrrtlolrey br nrfrcr (lr tlr rrl cort), trc tlr rrgrlt rrtr[r oa frl thgsorrd rrdrr tlr 1rvh3. Dr prltlor rrllh3 0.ft urrl/t rrr coF
flnrd; t lr l 6 to 9 r (ol1.4l l,) of nrfroJ,r. rrw.d t, olt lptrl;
tlrl tl1 1..318-.rt rrr rc1nlted. Dr Dete-frrt ecttvlS irr pdlord
to O.0t rtrd/L, dnoutrrtl-3 tlrt tle rorrot-of tlr rtdlictlvlty rrr
frc rrtrrlrt h tlr rerl ccrt. D. trrt rrr rolnrtrd rt t+ll, fL
Gltgphg 6 to 9 r of rrrfror rrdrord th brtr-l.n frc 0.36 to 0.09
rrrd/L.

lbo otlrr locrtlorr Lrvrr3 brtr-3rnr rotlvlty Srrrtcr tlra 0.10
rred/L r|tc rvrlrrtld. rh betr-3n- frc tle rrprirt !.r8 1trr butld-
trr (0+60, !al) reetrrrd o.tl rred/L. Drtrnlrrt lolr rt rdJeoelt ls.lr(Or{0, !!& 0+t9, t4l; O{al, tal. r lt l  0.0?, O.lO, rld 0.lt trrd/h,
rrlnotlvrly (Trblr 5) rla tlrt tto 0r{0, lll rpot lr aot trrt of rn
rrtrldrd errt erd rlodd be dlm3rrdrd.

Drtr-jur frc loartlor l{o5, l l l  rer 0.2! rrrd/b; btr-3rnr frc
l+O5, 331 rrr 0.2t rnd/L. Tra eddltlolrl t..turr.atr l loludlng l+le,
Sfl rrrr 0.20 trrd/L ot hrr (ree Trble 5). tt lr teocreaded thrt thlr
rrll erm be dlrrrjrt&d. Erred ol tlr trn .r)oru8. la ttlr rr:r
tlrtl lr lo tlrl to Lrrltl. lle 3lrr eoil of tbl rurfrcr of tLo 1+00,
3ol 3rtd blocl rugrd frc ? to ri pUL (lrr Trblr l), lcvclr rltbh tLc
amto of th brctjroud for Nrr lorl ltrt3.

A rnrrlr of tle ortdoor tclruarlcat rcrultr lt provlded la Trble 5'.

lhr crt lr  lr  I  ult  rrtd to &flm t lc rtdlotct lvlty la r rnbrtr lca
rrd rqurlr tllt qrutlty of ery rrdlorctlve lrotolr ulder3otaa 2.2 r 1012
dlr l l tr j tr t lo!3 pr r l lutc. Tle plcocnslc lr orc t l l l lorrt l i lontb of r
elr lr ot t lr t  nout ylcldtn3 2.2 dlr lntclrrt lolt  DG8 rl lutc.
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llot{Irrclllc 0F llNDDnS

Irrrrnrrtr ol tlr 3nr .{lon8. lrrrl. ottdoosr or th DEoDostt
drtrnlrf tlrt th rrlnrsr 8rt. rt I r rDovr tlr 3rorrd rrrtler rrejrd
tra ? to ta pUf rd -vrg3cl t fUf, tfu rur rr tlr Drcl3rerrf tor
31r tlhf !rer. lor ecl6tpr. tlr ttllerl trcl$orrd tor_ ttr rtltr
e fi icitt,t rvorrtrr flt rUL.d rujrr lrc f.t to tl $/t (cr
It6lrrl ftlrtlorl loterrtra tt !l rmrrrr.ltt. lrrld or tllr lrfot-
mtlcrl. tlrrr lr re hllcrtlcr cE rlrl to l.|ltl crr..d 17 3rnr .rDo"
lrar srtfr ortaocsr ol tll 1:o1rrt7.

Dr rrrltt cC ltt ulyrlr ortrDltrL th lnrrrrce of lrrell tt
coroottrttlorr tlpttterrtly itorr trglpoud ol th 1ro1rrt7. Dr
ry.srf. oororttritol of tt fCUf ct 3lt lr tlr rtltrqrllc mrDlrr lr
rDFolt.tely lf tlror ttr srd Lrol3rorrl of 9:!e f9!rf -to5,th
llbrr 1t... lc.rtt. tlr errre3j 13 irfq^lfl E! 31fd.itrdo of !5

-ir; ttt. Dr rg11l cclo.rtirttor ot 3tt rotttrld, G pCl/3 ltt
Irpir ll^ro$t r.3 .DForlutrly t.t tlror th Dl 3rl&l lrr.

Dr 0.101 rtc t;jsc.tt StlU |jtrrrlnt ly rrrr rD.otsc.try rrtrb-
Itlltr tlrt tlr 16lr rllel coltll1t.a tl. DsoD.stt lr &Dlrtrd,
l .o.r  l t  Lar Derr  t rqt . l  Dt .  rFs. t lorr  lnocr l r ;  md I  r l$ l f lcel t
trrctloe of tlr llt0 ttr blr trorrd. l|ltrrd rrerll ooltrllr 0.?l
rnrlr-tt5.

lh'rv.tefr dllr rctlvltt of 2t dp/100 cl oDtlt!.d tt l.ltut.-
rrltr or t5 root of th brttdlr3r lr retl belc tlr EE crlSrrlon of
5000 dp/lOo c2 fot rl$r tctlvlty ttc rrtrrrt rrull, rttrln-zli'
or rrrilr2lt. Dr rvlrege trd rerlrr be tr-3nr ectlvltlrr of 0.03
red 0.05 tnd/L rrrtrrcd or th rootr rrc lrtr tlrl tLl DB crlterll of
O.tO rd l.O rnd/L tt I cr, 8.3tr.ctlv.tt.

Dr rvtsrjr dlllr tctlvlt5r of ?9 Cp/f0O ir2 obtrh.d b| t.stBae-
relt of th trirlt nsfretr lr rrll belc tL. mE crlte tlol of 5000
dp/f@ cr2 toi rlltt rctlylq7, r.tB8rl lrllln, g811ltr-235, oa
riutn-2!!. Aff }ildt lrlecrt l.r3!acd lerr j1u thc 1.0 rnd/h
nrllr; Lorrrat, I irber of rrerr J8art3s tlel I r2 hlte bctr-3lur
retlrlty grrrtcr thr 0.2 rred/L.

llr cttlrrted rrflrlt rrtfrco crcecdtl3 tlo [)E crltctlon ll
2af 12.
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l. f. leol, 'b1nrt of Ttlg to ll, Irdrrtrttt Plrlt, Gololllr N.f. i
(Ar3rrt 10, l9tt).

2. A, hetrloui lrtort for tle F,orrrlv Utlllrrd lFhrttta Errhrrr

4lqlllot. Atclo lrrrrr Cnttrlor Sltrr Pmrrer, D0B/EV-009?A
(trrtcbe r l9lo).

!.  J. L. trroobr, Oroqr Oourt, Ia frdrttsl. t '  f tc ' ,  to S. L l l l l r t ,
n, lr t trr 'AlDrry' (Drcrbrt 21, l9l9).

4. l. l. fltrt ld D. l. lr3lrrOr, I Srwrv of Urr+hr h Solll,Sle
rorrililr th tl, terrlrrr lhFt. tthdvrr lrqtotnl, Illr9.ltFf61
(Ooto l r r  t t ,  t tF) .

5. ' l rdlologlorl turry l lrr tor Ylotdty Erolnrt ler l l  Colol lr rad
Albrry, lfrr lort, - lrttrr ttc !. A. lrrvrl, G{L/ll8A to
A. tr. llltrrl' B/n (JurrtT l9fa).

6. T. E f,rlct, l. A. }rv6, I. D. 6ttrrlt, l. A. Ooldrrltl, rnd
F. F. lryrool, ?roo?lrnr lerrel lor ,th lrlrdlel Aotloa Ssrvcv eld
Crftlftqetlm lottvttlqr (lA8Gt) tro?ru, O.t ltd;r Nltlolrl
lrborrtory, G!./tt-t6O (Sogtobrr t9t8). .

?. T. B. l7rlct, l. A. lelll, trd F. F. leyrood, @
ledlr t lor Lrvr l r :  l : r l l t r  oi  r : l l r l r ta.@'
C{L/TF?t43 (t{wrbcr l9tl) .

!. S. O. hvlt, l. I. Stct, E. Irlttt, l ld f. f,nrllStonr "Scnry of

Nrt tnl  Ervlroneltr t  Grrt  tedlr t tol  Url l3 r  Crl lbrt tcd Portrble
Sol l t l l let tor Oorl t . r ,  r  bdlologlcr l  Err l tL Drte lcp,ort  9t67*695
(196t ) .

9. C. L. Lhdrlll, I. L htctrol, D. E folcl, rld l. E. Iclllllca,
'Oro3relillcrl Vrrlrtlolr ll Brvlroncltel lrdlrtlon Btctjrouad la
t lr Urlted Strtrr. '  Proocedh3r of t lc Se oold f l tctart loarl Syryo-
rln ol tlt Nrtrtet bdlttloa Brvlrorclt, qilF-7209!5-F1,
pp. tt?-!t l  (19?2).

10. Envlroncntrt bleerol Dtvl3tol, Actlol lbrcrlgttol lcrorrtldul.
'Prolnred FI 19?| l:redttl Aetiolr for Ylclatty Prolnrticr rt tlc
61oalc, llc totl, FIISIAP Sitl.' Ar3olac Nrtlolrl Lrbotltory (trBle

5 ,  1 r l t l ) .
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TrDlt 1. lrctfso'nd rrdlrtlol hvrtl tr tll lllrry rrre

lrdlrtlc lwrt or
tf of rtdlrtlol rrllarclllr ceronttrtloo

lartrarart os [rglr
lugo lrcr3t

hr .rDofra. trt. rt I I rDovt 3-10 9
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Nrtloul Lred corgrry (Drrrltty lL rldletrlrr, ho. ) h lnriorr coF
tt3otr ud ruDooltnctr for t lr  f tbrlort lol of r lr tcbrr! (! .61) lrel l l
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t lo! O+t4.0, tgl- i ; troi ir  pR/L rt t lc tsrfrcc. A bcd of cladct3 rrt

obrrwrd rbout 5 or, th botto of t lc r lgDrlt.  lbc arue ctPo3DaC lttc

rt i  cr , , t t  ZZ rrr7i. l lc Drddl.3 .rt . t l l t  -r lr  rerwcd to 10 cl '  l1c

Jr1 et 10 o. i .etf lacrerred t i  fC 1tf/b (four t lrct tbo typlclt  DroL-

Sroud) .
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tq{feor hernrrrrltt

Al1ilt rld Drtr-lrnr rottvlty trr r.3r!trd tt rrirotrd loortlolr ol
tlr loofr of tlo trltdt4r rld nrroudllg rrgtrtt trrllrt lot. Dr
rrr l l tr  of t lrrt  t . . t taroatl tr l  l l r trd lr Trblr l .  De rlgh rotlvlt t
ol ldldhgr A nal ! lrrd ol tlr prlttt .t.r ltc arld llrr O+tJ to 0+!{
rrlge d f rc (? 3o 290 dn/100 orZ ud rren3rd t0 dlr/l0o cd. lltl-
tnr rotlvtty tu3ri l  trc 0.02 to 0.!0 trrd/l  ud rvlr l3ld 0.0! rtrd/b.

A rntrT of tlr ortaloos t.rrra.l3at rrrdtr lr grovldrll ll Teblo 5.

SIGNIFICANCD OF FINDIT{GS

lbettrrecatr of tlr gtut .tDo3u8. trvrtr oBtdoorr oa tLr grogrrty
drtetrhed tbrt tlt rrgorua3 att3 rt I r rbovc tlr grourd rurftor rra3cd
frc 7 to 1? i l /L rd rvere3rd t l  pl/h, t l i$tty rbovc t lc tyDlort brcl-
3roud of 9 rr/t for tlr Albrry, ldn losl lt.l. Fot orlntltoa, tbr
brclgrorad tor tlr rtrte of Nrr totlt,9 rvGsrfrr 9.5 pl/h rad 8l!3ct
frc 6.t to tt  f f /b (ole ttradrrd devletlol) drtcnlerd by 51 l3ltEtF
Lttr. Dtrrd oa tblr lr forutlol,  t lcre lr lo l ldtert loa of r l3l l f  lcrat
r lrL to let l tL orlrd by jrnt.rDoro83 rrtrr oltdoorr o! t l .  DsoDcft lr.

tbr rrrr l tr of 2!tU rutyrlr of th ryrtort lc nrplcr . t trbltsb
tlr grrtelcr of lrulrr rt colcrltartlolr rl3llf lorltly rbovc brol3rooad
ov3r tort of t lc lat la r l t l  rrpored rol l .  l t l  tvaartG corroctt8rt loa of
l l t  rcr/t  2ttg 1j 144 thrr t lr  t t tr lcr l  brcl3rorad of 0.96 9$l/3 for t lc
Albeuy lttrr tlro rggtotlrrt.ly folt tfurr tll I)B 3ltdrtlarlu of 35
gCf/j. Dr rerlttt ooac.ltrttloDr foud (530 rd 11O jCllj) rrrc rloa3
tbr fr lcr l t l r  rdJlc. l t  to tb fotrer NL f ldoltr lrr 9ro93rty. f t  lr
lo tcd t l t t  rorc  l rg l . t . t  t  to  15 cr  dcpthr  r rcrcd tbG mE 3uldel iac.

l f tc cur lc l r  r  la l t  srcd to dGfirc tbc rrdlorct lv l ty la I  rsbrtr lcc
erd eqorls tb.t qlrrtlty of tuy rrdiorctlvc lrotogc uaacrlola3 2.2 t LOl2
dlr latr3rt t loar glr  t l l l te.  l lc alcoocrlc l r  olc r l l l lorr l l l loatb of r
orr l r  os t l r t  uorat y leldt13 2.2 Al t l l tcar l t lo lr  9cr l lastc.
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Il. Drtr-frrrt tra tll root of bslldlul rlrrlrrd 0.21 rad 0'!0

rrrd/L for tfr rt .s. l .  tad l t t lrn, t .rD.ctl ;r ly, rrrusrd rt I  ol '  l le

Irortfs lr tbovc tbr DQE arltrt lol ol o.zo rrr i l /L; t lr  rerl ln l l  rr l l

brlr tlr DE orriiiroa of 1.0 rgd/L. Dr brtr-frg frc-tlr rool of

lut lr l lal B rrrr lrrd O.Qf u! 0.12 rl l t / l  tro t lr  rt . trf '  - t ld l tr lu'

Eotb err l trr tLra tbr DB erltrr l l  of 0.20 rl i t  1.0 1116/1. De beSe

trr[r fra ubr rrpLrtt 1nvh3 rrrrnrrd 0.06 rdl 0.14 lred/L for tlr

l t . t .g. rad rglr l .  notf t ie lrrr t lu t lr  DB orlterlr of 0'20 rld

1.0 rrrd/b.

11 0.206 rtc lnrcrl t  23tg 633rrlnrd by rrr l  !D.cttc.tt7 l l trb-

llrlrr tltt tle *.ai- rblch oortr.lDrt.d tL. DsoD.ltt lr &plrtcd,

1.O. ,  l t  Lr r  br r l  t rer t3d by r  r .Drsr t lo l r  g toorr r ;  ud r  r l3a l f lc r l t

frrot loa of tb. 23iU irt  be-ra tcoved. lNrtsrel lrulc ooltr l l t  0'71

urrnlr-235.

Conccttrrt loat eg 226g rra3cd frc 0.52 to 3.5 pGl/3- rad lvcrr3ed

1.7 CCII '  
.6 .  l r lh . ,  ! .5  pCt7f ,  l t .orc  t lea I  t l r r r  tb .  t tD ier l

btct3rooad for tL. Albtry rr.r eol rll folsd rt tle Dullllla3 I drttrl tac

r t  0+63.5,  l5L l !  to t l  oo l t t ln la3 c l l i l r r r  o t  l tD3f .  Dr  u)B or l tcr ioa

fe3 225x1 h rurfrco rcl l  l l  5 PGI/I.

Dc rvcre3e rl l ihr rct lvlt lr  reerurn3at. of 50 dp/100 ca2 oo tbc

rootr of Euttdtr3 A rad Bulldf l3 ! ud frc a1r er$dt trvht rrc rcl l

belc tLG IX1E critcrloa of 5000 df/100 or2 for rlpbr rctlrlty frc

DrtBrrl  Etlalr,  lr l l ln-235' or srulr23t '

Do brtt-trnr frc tlo roof of tlc bslldla3r rcrrlrrd 0.2-1 rail

0.30 rred/h foi tbc rvcrrge rad tt l l l t t ,  satP.ctlYcly, rcrlu'red et t  cl '

l lc evert jc lr tbovc t lc I)E crltrr loa of 0.20 rred/b; t tr r lr l lu lr

rcl l  bclcr tbc D()E ctl tcrioa of 1.0 trs!/L. f lc brtr-3rDr fto thc

roof of Buildi l j  i  . . .r*.d O.OB rad 0.12 rred/h for t lc rvcrl3c lad

I.shu. Botb rrc lcrr tbra t lc IDE criterle of 0"20 rnd 1.0 rred/b'

ILr bctr- lrEr fra ttc trbrtt D3vll3 rcrrorcd 0.05 rad 0'14 lnd/b fot

tLG r"csr3c rad rg5n. Botl irc l irr tbln thc g;E orltcrlr of 0'20

rad 1.0 r t rd /b.
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(Ar3lrt 10, It lS).

A hctrrorrd Lpott foF ,tl. Fo4ellY UtlUr.d hllrtll&.lllltt'l
btttt Ptotttt, mE'lW-009?A

(Srptcbrr l l t0).

t. L. rrooDt, SrorD Oor$rl, la ladutrlrr, rlo., to 8. L llllcr,

DE, lrt trr ' l l lblryr (Deonbrr 21, 19t3)'

E t. trrtor red D. I. Er3t.to!, A Suvrv of UFutrrJl 9gllr.0lr-

tosrdtl. tlr N, trrrhrr-Pltat. ffidtae lrotoorr, nl-94tt-{61
(ootoDcr t l ,  l9g)).

' ledlolo3lol Srrrry Ptrl  for Ylol l t ty Propesll l t  la Goloale rad

llbrry, fer torl, - lrttrr frc E. A. Brwea, BIL/XASA to

A. t. ftltru, DOB/D (JmurrY l9t4).

T. B. fr lol,  E. A. l lrvra, ! .  D. cottscl l ,  ! '  A' ooldnitb' l8d

F. F. liyrood,
Crrttf to-rttot Aittvtttrr (lASClr Pro.tlt: ofl ltd3c lfrtloael

ffi/TFt6oo (srpterbe r 198!l).

T. B. [rlct, !. A. htrrl, lld F. F. lryrood, strtr Blotlreqf

m[,/TF?!43 (Nwrb:r 19tl) .

8. C. l,alr, L I. Stcr, B. Ilerlc, lld l' Elrlltlolr tSrurrT of

Nrt[8t l  Elvlrorrttr l  Grrr hdtrttoa Urlat r Crl lbrrtcd Portrblc

Sclrtt l l r t lol Gosatct, '  l rdtolo3tcrl Borlt l  Dltr lcport 9267*695
(196 t ) .

C. L. Li ldol la, I .  L Eltctroa, D' E' folos' l ld B' E' IcI i l tea'
t0ro3rrpbicrl  Yrri l t los3 l l  Elvltoncatrl  lrdt l t ioa Brcl3rocnd la

t lr Ull trd Strtr l .  i  Proocldta3r of t lo Secoad f l tcrart loarl Syrpe

rll oa tbr lfrtsrtt trdlltloa Ewltonelt, ot{F-?20t05-F-1,
gp.  !17-3t1 (19?2) .

lrr lroleatlt  brlrcb Divlr lol,  Actlon Dcrctlgttoa lr lorttdn'
iPropord Fl l9!f lnrdlr l  Aatlolr for Vlclalty PropstlC! rt t lc

Colonlr, Nrr toJ, EISnfP Sltc.' lr3ouc Nrtlolrl LlboretorT (true

5 ,  19 t4 ) .
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r l r  lc l lgted r t  relcotcd loort lolr  oa
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a

lh rrdlolo;lcrt rurr.t of tltr Dsopstt lrotrll: (ll gnr .rtts
![. srt.r rt I r l}cr th Fclll rrrtrcr td rt tlr Srnll nrfmr rt
ortaoot 6ll tolrtlau (11 I 3rlr tcrr of th otlrr ;rclrl rrrlrcr
ortdcottt (tl mrCrr cf oltloor rollr rra (f, ltrrot rlilr erf btrr
lrr. rctlvltT tre nrfrcrr cl rtsrotu.r ertdoor. or tl. tEetrttt. A
cnlnrlnrlrr drrcrlDtlor of tll. trr'ro' rtlodr red lrrtrr[trtlc ler
hrr prrrllttd lr rrctht trDcrt.C

JTEI IISLIIB

Ilplcrl Drclfend rrllrtlol lrrrlr tor tlr llbrry la.l .a.
prrretrd lr TrDlr l .  Dr lrtr lr  provl&d lct Fsprrr of corlnrlrol
t l t l  th furqr rtnltr prrmrtrd h t l l r  rrot lq.

Alt rmrrnmtr prrnrtrd lt tllr rtlnrt rrr tso3f rmllrSr; brcl-
3rond rrdlrt lm lrvrlr lnr rot btr l  rrDtrrctrd. Strttrr l t ,  brcl jroled
3olo.ltlrtla. lnr mt Dml rrDtrretrl trc ndlmrol ldr cormrtrltlolr
lr  rol l  nrgler.

errf lr|lt|rqqtr

bnltr cf jr ld jolrt / tr ld Lloot tr l l lar.rt .  .r.  prrreltrd lE
TrDlr 8, ht lrcr frrr orpcrr. rrtrr mrrlrrd rt 3rtd poll tr cvrt t lr
fntls. cttdcot DscFstt rr rlrl or Fl3. f . &rr rrt)o.tsr rrtrr rt I
r rborr tl. asond tlrfrce ru3re frc 6 to lt $/t (rtcsoso.ltf.arr 1nr
Lorrl rrd rrtrrtrd t ;l/h. be rrDorua. rrt.r rt tlr 3rould rrrfecr
It jr ld lel l tr rt lgrl  frc 6 to 2! pt/L end rvrrr3rd t Fl/L.

Dr rrm or tL. rert rldr ef tlr Dlltdllt, rpjrorlrrtily 0{O9 to
O+tt. nd l t l  to l l .?l r.r 3..err l ly r lrrt trd lr trnr Grt)osl8. r l t l3,
Dr loert ln r l t l  t lc mrln Fr. lwel, f6 1l/L, r lr  rt  r roof drrln
ud dr lg l l r  locr t lor ,  0+2f  ,  l t . t l  (F13.  l ) .

loll Suallrr

lbrrty-tro rolt nr1rlrr rere trtcl et t l ls ?ro?Gstt. 8irt . . !  of
thrl  rt  clglt  locrt lolr ldrlotrd .r rtrtcrrt la rupler (4.318]l rGrG
trlr l  r l t lort t l3rrd to ttr.  3rDonac art3r rt t lc mrgll l3 golatr.
t lr  mrfl .r . t  t lreo locrt lolr [drrctcd Dlrrd mrglrr (Al34E)l rerc
relrctrd rt lnrl t lolr lrr le3 r leertrd 3rnr .rDolu. lrvrlr.  Dr locr-
t lcnr cf r lr j l .r  lae r lcl or Fl3. t ,  rad t l l  rrrdtr of rerlyrlr ra3
grr r l t rd  l l  Trb l r  ! .

t l l r  eorltgrl  ( l)  l t  r  ult  r l lcl  rrr drl lred fer rrdlrt lo gtottet lol
Fsgcrer tor D.oDlr rqlord tc tn!.trrt l l3 t-trtr os lrrr rrdlrt lol.  A
r tcrororet f l  ( i l )  l r  or  r l l l lo l t l  o l  r  tor l t t . l .  A r l l l l roeet3rr  ( { )
lr er tlourdtl ol r roartlft oa oof tlolrrld rlororotrtl.lr.
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rnL[ c ut lluf,,mrart FF|t lr

rtaa r|n& tatr& oc,cfrl, f, D8 ilt tat

uumcrru

lorl rltl lElrtrd rrrdr blrr lr 6lontr, tlr !orl, firlrg f$l
rt r tlrrc rnl tf tlr llrtlenl Lrel Gnpry.l hffrrtrf lr lifl, tlr
Itllc lmrg hlrrlc (|lC) r rd ctl.s frftrrl egrrclrr rr;rpf ttr
lfrtlanl hrl Gnpry (trrrertly E lrfrrtrlrrr lrc. ) lr nrtctl mr
t8rct. rrt rrDrortrrotr tr tlr leDrlmtlc ef mrlcld (l.ll) rrtrlr
trl rtnrtr fr tlr lrllr brctor (Gllcr3e Ogrnttmr OEllcrl rrd fr
tlr clrlcrl lnccrrrht of rlrnflrtrl. rrlchl rrtrlr rcrrj (trr
lell Opntlar Off loc).t,t tlror tlr turlr.tlol ol ttr 8C mrtrrot.,
tlr retl rt tl. drrt rer fivctrd tc tlr trlrlcrtlm et Slrlflry ce
lFr.rtr, lr l lmt rrl l l tr, rrd ;roirctl lrr tt l  |rpl.t.d rtrrlr. l Dlr
flut lm olrrrtrl rt r rrlrord lrrd of rctlvltl d3rt hbrrl lt0,
lrd crrrrllg ef th ilut rrd Dsotnrbr rlr tallrtrrrrd tc 31. bFet-
rclt et !rr*g (mg) lr FrbnrrT tllf .

I rrhr ef poprtlrr lr t lr l lhry/Golnlr rrtr hve bla l&rtl-
fl.d rr htlt Dot.rtlrlly ocrtulrrtrd rltl rrulr crltlBtlrt frl tfu
focrrt Hrtlcrl Leed Gcrpry'r rruh tonlr3 plrlt ln 6lmlr' l|rr
lot!.{ I rrflolcalcrl rrney rrr lnrfonrd ri ia lretnrtlfr It rrDltr
ct th lrllolcalcrl Srrrry lctlrltlrr (lSAl trorE .t Orl lldp llrtlcul
LeDorrtortrr (OnG) lrrhl th prlol hy 2}trer ?, 19]1. Dr DEor.rt
rt ll{6 Grrtrrl }rrrl lr 6todr, Hlr terl' (AlJltl} rrr tDr nDj.ot of r
trdlologlcrt lrrrrt l jrt lo or frre t, l t3|.

Dlr cnrrelrl DroD.rt corrlrtrd of r rlrylr bolldll3, r36nrlatly
r ftrnrr rrrlfleot, c . let tlet rrt csrtrtd oe tlr trrt rldl rrd ol
th rortl rldr rltl rr$rlt 1rrlr1. Dr cllnrlto rldr. ltt ognl toll c
lsrrr ce.rld. A lltgsr of th DsoD.stt Aalrj tlr rglnotlrrt. Fr
Fltt borrdrrlre rld grld rrtretl rrtrbtfrlod tc lrrrlrr. ltr ortrlde
th hl ld l4 l r  lc l  l r  Fl3.  l .  [ r  r rotrr3r l r r  lot  lmlrdrd ta t l t
nllclcglcrl rsrr1r trr tDgrorltttrly t2 r drtp tt 19.? r rldl. lrot
rrd rmr vlrr of th prolnrtt ttr rlcl lr Fl3r. 3 etd t, nrpretlyrty.

STYET EEM

Ilr rrdlolo3loel ftrrct rtlodr nplcyrd l! tl. rrrr.t of tltr
t foFrt7 trr de tcrlDrd l l  hf .  t .
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llflr nd htr*Fro mtl"lF r.t. t rlrd el tfu rr*rli trild
ra.tf rt ttr frcrt, mill tlb, rrl mr1 d tfu trllflrr. D. rrtf
mttrttt nr;rf trl ? rc tt F/100 rf ma rm*r;rl 3 6*rn .1,
F!_Ft ts mttrltl ln3rl tn 0,01 tc 0.!l mrn rri r*r*r
0'0?t r*rllL tr rrrrltr im grrr:trr lr trllr f. tt mr |r.rdd
t|llt lt rll L..rrttt tc |r3rrrlr tfu lcrtlcr ml rrtrS rl rr*rlr-
tlor rrreclrtrl rltl th rrflrlt, I rpt ilr| rnrml 0.tf mlfl mr
clonr to frtlnlrr rhtllr- tlr rctr.. ef btr-1m rctlrlt mr llr
th nsfrct cettlr;, tlr rttldt le7rr, r fn-ttt rll bf; |l.
rrflrl t, I lryr, t to C n tllct, trr dlg6nf frl tlr rfrcr llll r
cllrrl. md Drtr-lrnr rr. l.llrard rlrlr. htr-;nl 3n tlr F F
f-rel rrr edy 0.0t rnd/l. Dr rucrcrd retlrltT itmrlt arilatrri..
tlrt th rorac. of rctlvlttz r.r ll tb nl-rcrt lryrr n rtr rrfL.,
Ir cdrr to drtlnl!. tl. rttrrt cf cert.rlrtler er ffr eqlrlt, a fat
cf rlrnsr.rtr Drrd cl r I r 3rld nr Slrrrt hrlntu r''rrrrretrtr
rt 0+ft.t, 16l to 0+t1.t, 161 rld ecrt|lrh| to 0+{t.r, at ll frrt frr
Trhlr 6' Dr rrrdtr of th tl Drtr-jurr irrnnrrtr, mnFmlrt
tDr rloglaj lnvrd .3m rt tlr rrrr ol tlr Ddldll& nrlcf lar 0.04-r,r
O.2t rnd/b rld rvrrr3rd 0.tl rrtd/!.

A rnrtT of tlr octdoor l..ru C.!t r..rltt lr pnlbt lr ?rtlr l.

EIOTIIFICIIIE OF F[|DUE'

hrrlrrcltr of tle grnr .AofBrf lrrrlr oltdocrr er tlr trqfstt
detenhcd tlrt th rqronar nt. rt I r tboar 3lr ponl rrfrcr mryrl
frc 6 to lt pll! rd rvrrr;ed t Fl/L, r lrrl lrrr llrr trr Drot|rcra
for tle Albrrt, f,c lorl rr3l. For cngnrr.or, Glr tyglcrt hcrrrc
for tlc rtrt. of th torlt,9 evrrrgrd g:t rrd mrgrr i-rl a.f co lf g/t
(olc tt.Dd.rd drrlrt loll brrd ol !1 rrtrlrtrltr. hrtd err t l lr frfcr
tlttol, t lrtr lr lo l ldlortlol of rlr l to lmttl crrrod ff frn fq)F
.ra. sttar oltdoorr ol th DroDfrtt.

Dr rrnltr of 2!t mrtyrlr rrtebltrl t lr 1':rrrlr d rulr tt
3o!3.!tr.t lcu rl jell lerlt lT rborc ttcl lrcud ce tl. 1ncprt7. Dr
rr.8rl. Golc.ltr.t loe ef 17 jcll j  oJ zrt l l  tb ryrtr.t lr tsrr lr
rl4rrorlmtrly !9 tlmr tl. rrrel brcl3rcrrd ct orla Dct/r fec th
Afbery rr.r, md rlf$ttt rDolt^tto D! 3rl leltrrl0 cl f f-fCf/t tft.
l lr mrlt- oolc.ltrrt lol of zrt rmrrrrl, f $0 $f/g fr n$r
|L2tlltA r.t rDtsorlmttly f! tl..f tlr Fl grl&llrr.

Ilr 0.102 rtl ttsc.rt ltt! ttrnlred It rrtr rf.tt-ftrtr o.trl-
t lr lrr t l .r r l | smlr rltcl ccrtulrrsra 3lr rc' lrt tt .|t| l trG
1,o.1 lt 1.. Lr!-trrrtrl l '  r rgrmtlcu tscaar$ rd r rlFtltr*
lnctlor cf th zf t! lrr Drll rnorll. tttrrrl rlmlr rrltaha c.tl
rrmlr-ttt.



tnjlrr rrn trlrl rt 0 to !^o_ end rt t to li cr &ptlr rt mc!loertlcr' Dr coecrrttrtlorr sr 2tt-li tr.-ryrtortlc rolr nrglrr
orrlrr. prr 3ru) rld rrrn;r,t gl
I th O to t c rlrglrt rwngtd 62
t to l5 cr frgtl tupllr. Di ntlo
ac. l t r r t loa r t - !_ to l !  c  l r  5 .7t .
crltntlol of ztt tltl llorrrtr ll
ud ll tle blrrd uglrt tt tlt rer-
r rrlrtcrct of rt3llfloelt eoDc.!t8r_
L oolc.lttttlor fcrrd cr tL..Dso-
rd rrrglr lll/tri?,l rt loottlol 0+21,
bt grrret to lt c 08 lorr dlgtlr.
rt3rrtcd prtmrlly rr r rrrd t of

L to dltlnrtc tlr lrrlll.

l l l r  h ttc rol l  rtr &tcrrfud by'. I t l  url l l -235 lrototn eoltclt
r 0.20t1 eld 0.201t t l  ruplc

lrdl l  t l l  l . l trard l l  ryrtei l t lc lrrple At2aSsA eld blered relplcAL21B2L rrc coacratretroa ol 225b;.;; : ;  
iettt  ra .cb.

Slrfrcc lcrrurrtcatr

Alpte ud botr-arnt rct lvlty tcrc tcerlrcd
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brrltr of roll ruglr rrrlyrlr or tlo tEopstt rt
114t bt3rrl lverr, Gbtorlc, lf.r lort, (lIO2t) . . . . . .

Glu3r lr corcratsrtlor of rrul-3!! lr nrfror roll ritt
drgtl rt ll{t Ortrtl &lrl, 6lalr. lfer lorl (llp25) . .

brr l tr of nrtror rrrtyrlr of rtnotr8.r rt  l l f t  Crltrr l
fualr, 6lodr, Ifr IorL (lLO2t) . . . . . . . t . . . . .

Enrry of ortdooa r.lnr-artr nd mrplr rrnltr ol
tle groprty rt llrlt O$rrt lroerr, 6lorlr, lfrr lorl
(llt2t) r o . . . . . . r t . . . . . . . ! . . . . . . . .

&rr

. .12

. .  t t

o .  I t

a a

.  .  19

t

2

t7

t t

6

" l l



AGGICIJDSFTT'

l..rrrcl tet_Cltr lroJrct t.. .lortorrt ]y tb Dlvlrlor cl lrlrdld
!tl- lroJrotr, or! u-je-Ifrttonl f,rrontory-(o[Ii; u.i.;i.rt .rtcf !r*lt, Do rrtlcrt itrl tc rcborlrlgr iir fq)rcst ct
r. !. hrDttrr. Dtrrctotr Dlvtrlor of lr;|t.r r.iiil-l.ij.ot.,
!-. ?. Dlqyy,_trrfrrr F&t/tcsgtrr trotriirrr 3roqr, ira rrrrtr oftlrtr rtrft. Dr ritlosr 8occFlrl th vrlrrllr rcrtrlDrtlorr oft. l. llltr, t. a. loDrrtr, u- 1. r. nrrria oE rlr rlli iioro rorprttclptlol lr colbctlcrr urtyrlfr ul rlfortfq of drtr rt t5 rttrof ttr fr$r.t. lr rllltler, ttr irtlor. .ggrlolrtr-th rraucrlpt
lerlniltlor l' l. t. Orelrr erl D. l. lrrbu, tdonrttoe krorrcrr
Orjralrrt lor.
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us|.tt s ttt tlDrq,GIClL Jltlf, l8
u|| aflLx. [!fut, o[,cflt, u rou 0IJ2t)

trno[lcru|

lorl rttl a.Dtot.f rrnh Drlrr tr Colortr, Nlr torl, |lrlrj ll5!
rt r ptut crrd ty ttr trtloul brd Gnpry.l b3trrtq h lul, ttr
$lto Flrg &ntrrtor oscl r rtd otlc tirret rfrrctei rqejrd rlr
lfrttoul l,erd crrry (Drurtty !a trdrrtrle r, rrc. ) h rrrriorf ooF
talotr rrd rrboortrrotr lor th ttbrlortlor of rlrlohd (!.6t] rrulrr
lrrt rlrrrtr fc ttr lrllu trrctor (Gltcrjo Oprrtlou Olflcrl tld for
th- olrloel lro11!?rrt gt.rlttrdlrtrd, ..tror-.a rrulr rorrg (lfrr
lort Olrr.t lolt  Olftort.z,t t lror th trnlutlor of t lr  l lC oortr lotr,
th rotl rt tlo Dlrrt rrr &votrd to tlo trbrlctlor of rlleldlrr ea-
lnttrtr,  Drl lmt rr l3ltrr rrd groJrctl lrr lrc drglttrd rrulr.I  nr.
llllt lrr olnrrtld lt e rrlrord fcvef of totlvlty rfter Ftbrrrry 19t0,
'd orrrrltp ol_t!! ilrlt 'd prolnst rrr trrelfrrrrd to tlr Lgrrt-
rrt of llrrly (ml) lr Frbtrrry l9}{.-

A rnbrt of poprtht h tL. Alhry/Golorlt erlr Dtvo Drra ldrltl-
:rd r l t l  rrrr lr orlglut la3 frc t lr
,r lorrhl Dlnt h 6lonlt, lllr
rforrrd rt 16 grolnrtltr Uy nbrrr
rr (ll8A) tsotD rt OrL ltd3r lfrtlonrl
Iry 2Ffue 7, lgt4. Dl DEoD.ttt
hr lorl (llr2t) rrr th rrbJ eot of r

ndtolo3lorl hvrrt l frt tor or frar a, lg| l l  .

Dlr grlvrt. DEot)er$z rrt tle loortlol of I rrrl&lor end I llostto!of tlr^ brlldtrjr of r DrrlLfr. A dlr3ru rlortr3 tle rggror|lrtc ato-
D.stt bondrtlrr rld th 3rld retrott irtrblfuhd for ..lirtrrlrr olt-
116r t lr  rtsrotrs.r or-t l .  FoFrtt lr  r lan l l  Flg. l .  Dr rroter3l lrr
lot lmtrdrd tl tlr ndloroircfu .r8vqr rrr rggrorhrtcly !0 r rtile ty
50 r drrg. A trettolt fnr rrrtdrecl rr rooitrd ol tlr rostl rldc of
tlr lot (to th rlglt, rlrrrd trc th frort, loollq rertl rr r1orl la
llj. 2. A ootcrrtr blocl rrrrlorr lr loortrd ot tla roatt rldr of tlr
tot. A tro-orr frur tr8.t.  lr  loortrd dlrotly Delt ld tL. Lo!t3 .r
rlcl h Fl3. t, loottrg rortl.rlt.

g'IYEI EUON

Dr rrdlolo-3lcrt r_rsl.t rtlodr oglo5rrd la tlr .Bs?., of tllr gro-
Fst1l trr drrcrlDtrl  l l  hf. t .
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De rrdlolo;lcrl r!s'7.!r of tllr gtolnrty hctldrd: (1) leur .tDo-
lrrr rrtrr rt I r rbovr tb 3rond nrfror ud rt tb ;rouad rrirfeor tt
ortdoos jrl6 toertlolr; (2) r tuu rorl of ttr rntlr 3roud tlrfesc
ottdoost; (!) ruplrr of oltdoot rol l ;  md (4) dlroct r lglr ud brtr-
lrrlr rotlvlty frc nrfeoe r ol rtrlctlso3 ostdootr ol tlr DsoD.sty. A
corgrdoarlvr drrcrlgtloa of th r!8trot rtlodr end hrtrnrltrtlol Lrr
brea prrreltrd l l  r lot lcr r lgort.o

srvEl lEsuLIs

I lglcrl  beotgrorad rrdlrt lol lrrelr for t lr  Albrry ttcl t tc
grrr l trd l l  Trblc l .  l l r  detr lr  grovldrd fot t)B8got3t 6f acarrlroa
rlt t  t to .Bsrq7 rcrdtr Da.t. l ted l l  tblr ret lon.

All  rerlr lentr grrratrd l l  tLlr sat)ost r83 tso.s roi l ln3r; brcL-
Srouad rrdlrt loa lrelr Levc lot beea nbtnotrd. Strl trr ly, btol3rould
ootottrtalt loa3 Lrvr lot brrn rubtreotrd frc ndioasotlde coaocattrt loar
le rol l  r lrptr l .

Olrr l:rtrrrrrltt

hru,l tr of jr ld goht/frtd bloot t3ttBa..eatr rrc pte rntcd ln
Trblr 2. Srrfror trnr.rDorusc rrt3s nrurod rt jr ld golatr ovcr thc
altls. oltdoos lrrot)astt rtc rbca on Fl3. 4. Orne crDosa8c rttct rt 1
r rbwr tlr 3roud rrrfrcr trljrd frc t to 13 pl/b (rtcaofoGlttGarf per
Lour) rnd rvrrt3ed 10 I l /L. Gun.89orua3 artcr rt 6o 3touad rurfrce
rt grld golatr rra3od frc ? to 1t r l /L rnd rvcrr3od 11 1rl/b. Dc ler-
lrt 3trt artr)o3lao 8tt3 lcttltad, 32 tt/h, trt lt tlr lor6rctt costres
of t lr  bect porch of t :Lc hourc rt 3t ld loort loa 0+30, 248.

Soll  Suolhr

l l tr ty-dD. rtrterrt lc tol l  nrglcr rcrc tr lcl f tc tcn tocrt ioar
oe tbr groget$r. Svrterrt la dcaotcr lrrgtcr t lr t  t .ac tr lca nt 3t ld
tooetlole lmelnctlvr of ttc auu .aDotu8c lcrcl lt tlc plat of
nrgl l l j .  1lo locrt loar of t lc nrplst lac lhora la Ft3. 5, ertd thc
re rdtr of mrlyrlr rte prerat;d la Teblc 3. A r lne l l t  pro3ru of
nrpl l l3 rrr f  oltced rt t t l t  grolrrQr. la otdot to obt. l !  I  dctl l lcd

l f l r  ror l t l rn ( l )  l r  I  ut l t  rhlcb rrr  dcf iaed for ndlr t loa Dtottct io!
t)!8t)or.r fot lnoglc rrporcd to t)G!3ttrtlng r-slts oa 3rttt rrdlltloa. A
r lcroroeatgt l  (pl)  l t  o lc r t l l loat l  of  r  rocatto!.  A r l t l l rolat3ea ( lR)

l l  o lr  t lorrr ldtb of r  rocat3cl  oa o!3 t lour lad l letotolat3sal.

l r
f i .
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protllr of ttr dlrtrlbstloa of tlr lrulu rltl 4rptl lr tlr rotl, rrl
glrr rrrr tr lra fn t lr  fol lat lg drgtlr t t  teot locrt lel:  0 to I cr,
I  to 2.! e., 2.5 to 5 sr, rnd t to tt  ol.  Dr olr aro.Dtlor rrr l trs0tA
It 3rld looetloo 0+a0, 24L ILr Srrrr trrf  rrr ro t l lel t lr t  l t  tr!  rot
lcrr lblr to oDtrl l  rdrqutr t ld rrgrerltrt lrr rrtrr lel r l t lh ot o.F
tlrrtrr of tlr nrfrer; tlcrlorr tlr 0 to 2.t or drgtl rrr letectrd for
th rupl r.

63 2ltg eolo.l tsrt lorr of t lr  !9 rol l  mrplcr rr l3rd trc 1.{ to
190 pCt/f (gtooolrhrt gor !su) rld lvcrrgril {! pcl/g. De tvrte3c
oorc.ltrrtlol3 rt tlr fou drptl ru3cr rruhrd tas. tsc t6 to 60
eCLlt, rtt! tlc rerhl 2!tg 11 tlr I to 2.5 cr te3loa, er tlca la
Tlbtr f  .  8u9lrr AI2tS9tsD frc toort lol 0+15, 161 coatela tbo LtSlort
cotc.atartlosr ej 2ttg frc ctol drptl ovcr tlr DsoD.tt; ud rlthou$
tlc rrrplcr frc t lc f l25S9 locrt lon Lrvc t lr effrat of nlr ln3 thc
.vrsrfrr for ercb nrgl l l3 level, l t  !r lotrd tLrt t ley do lot dlrtort
t lr  pttera of lv3tt lcr. For cruple, bt r lbtarttoa of tbc [2539 rct,
t l r  rvcr r3rr  f rc  0 to  15 or  r rG 37,  a l ,  32,  r ld  l t  eCl l t ,  r rgrc t lvc ly ,
rtt l l  r l th ttc luhr occutt la3 rt tL. I  to 2.5 ol l tvcl (rrfcr to
T rb le  4 ) .

Dc lrtr lr  Lotgfd h uldcrrttadia3 t lr dtrtt lbutlo! of tDc
trenlc coatuhrttoa tbrt Ltt oocurrod. To t lr att.Bt t lr  d.Dotlt loa
of lrraln rcrsltrd frc rtrcl olrr lolr,  t tc orl3lul rtrrtr s3 23tg
colcaltrltloa rould be tt tlc tsrfecci ead tlr rolt bruttl tLc rurf rcc
rosld rtt l l  be rt btclgroud rttb rest).at to 2ttU (trt tc l).  gtel ir
lor lot tlc ctrl. Dc rrrnll lr 8ot taotalt to lt cr or torc dcatbl.
f t  l t  brl iwcd tbet t lr  srraln Lrr r l3ret:d grlrrr l ly er r tctBlt of
lrturrl t)8oocrtcr rgcb er freczla3 rad tbrrlaj, rcltllj t!ot, rrrlin3 by
rl l ! .  Suglc 42559, frc O+15, 161, e toort loa brlor I drr lar3c lnt l
fra tlt roof ol tlr Logro, f9 grobrbly ll eraellrlt rnrtrlc of ttl
rffrct of nln rerllaj jtrs 2ttg frcr thc toof to Glc ttoEod rlcrc tLe
srralu lr rbrorbcd rad sctrhcd h t lc tolt .  f t  lr  r lro grobrblc tbrt
tbc lsraln r l l l  be fnrt lct dlf f lrcd, becolc lclr colcaltsrt3d t l t l
t l rr,  rr t le ebovc ttoccssGs colt lauc to dlr lrrrc tLc lrel ln.

DG lsotoplc ooatcut of tLG uslaln la thc roi l  rer dctcntacd by
tlctrel lollzrtloa lr3r rgGetsocttt. Dc c8rlltIr-235 oottclt of tbe
rrrr l l  l l  nrplc II25S1A rrr 0.204|l.

lr i t ln rrt r. lrrtor! ln four nrglcr tad rr l trd frc 0.60 to 0.t?
jCLl j ,  rvcre3la3 0.?f pQt/ j  of 22616.

l lb olr lr lr  r olt  lrrd to defhr tbr rrdlorctlvlty h I rsbrttacc
rld rqurt! t l . t  qurlt t ty of ery ndlototl to lsototr uader3ot4 2.2 r l0l2
d l r la t r3r r t lo l t  9 l r  t lar te  .  l l r  g lcocnr le  t r  o l t  r l l l lo r r l t l loatL of  r
e l l l r  os t t . t  uoul t  y le ld ta3 2.2 d l r la t r j r r t lo l r  9r r  r l ! l t . .
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Al*r nd De tr-frn rctlvtty rr. mrrlad rt rltotd lfltlil ol
th rocf of tlr htlflrjrr er tlr rrglrl3 prf ltrrr ml n Cll llr
errtr rr lbryr. Dr rtrdtr of thr r. l .r t tmtr rr l-t lr trf  lr  lrDll
5. Dr rfpli rcttvlty nagr! tra ? ro22O fp/f00 r' rrf rp,enltl Cl
dfl100 cp2. lotr-grr1 rcttvlty rreSrd trc 0.0t 3c 0.1{ rc.all d
rvorrgrd 0.06 trtd/L.

A oulnrrtT sf tlr ortdoor trl.ra6.rt rrnltr lr;rcrlbl lt trllr J.

SrcNIFICANCS OF rINDI}IO8

Icarurceatr of tlo jurr .tt)ot!a. levrlr ortdoorr cr 3b ;ccitr3f.t
dctcnlned tlrt tlc c4rorur. rtt. rt 1 r rDove tle gfood rrrtmr nr3rf
frc 8 to 13 lt/b lnd rvcrr3ed 11 Ft/L. For oorlnrltou tlr tyllcrl
brcl3rouad for tte Albery etm lt 9 pf/b; ttr teot3rorrd for tlr ltl3r
of Ncr torl t ,9 evcrrter 9.5 lr l / t  rad srttsr trc 6.f 3e l t  i l / l  (cr
rtr ldrrd dcvlrt loa) brtcd on t1 Lrrgr.r lntr. lrrd or t l l r  lr fccr
t l ,o!, 6crc lr ao ladlcrt lol of r l3l l f lcr l t  r lr l  to Lrrl t l  crrrf 17
trn etDorEsG arttt oBtdoott o! tla t)soDastt.

Dc rcr r { t r  o f  23tg 161yt l r  r r t rb l l rb  t t r  gr r r rcr  o(  r8r r l r . t
corre.ltaltioar rlgatflorltly rborc Drct|rolcd ol tb. Dsotplt. Dr
rycsrtc ooncratreitoa of 1? *l l l  of 29tU t l  t lr  ryrterclc 619lrr lr
eggrorlutely 15 thor tlr brot3rolad of 0.96 l9ll^t loc Cfu lllrry^Ger,
ia rr eggrorhrt.lt 1.2 r;l..t irr mg pl^rlrltul0 of lt tctll ol lttg
ln rol l .  l tc ttgclt colc.ttrrt lol of 2!tg a3ssrrrd rrr lA lCll l  ( ls

9lr f l25$98), tgprort lrSrlt  t .4 t lr .r t t .  Dl 3l ldrl lr  lr  t tr rr l l
r lor3 thc drlpl lac of t lc boBrr. Dt oolo.l t t t t lol rt  3lr f i [ f l l r  lr
groDrbly cecld Dy toottlzrd rttorptlol llto tlr roll frl ]tl0{..s|1j

rr ls rerLh3 fra ttr roof of t lr  tosrl.

t tr rulyrl t  for rrult h t lr  rol l  d6o!.3s1t.. t lr t  t |r  I .d-
teldr to D. oolcl l tr l trd l l  l rytrt mrr ttr autasa. Dl rrSlr ot
Llr lrrt  colc. l tr l t lo! t .Bdr to Dt rgprorlr l tr ly I 3c 2.1 a l l l l '  l }1lt t
rd ttr 2l l tr 6cat .r. f  rr drDtl l lct l l r lr .  Df 0.t04 .tC Ft.art -t lU

dttrnlnd 17 utt rtnetsc.tst . f trDllr lrr t l . t  | l l .  rrmlr r l tr l  ror
tul lrtrd ttr grogrrty lr lrglrtrd, l .o.r l t  l rr Drrl-! ;mtfa It  r
r lnrrt lol Dsoc.!r r ld r rt fr l l lcrrt frrcClor cl t l l l  r | l !  l l j .Drlr
ta,qod,, t frturt l t l l l l ,  h corprrl lol soltr lr .  0. l l  r t l t l - t t f  .

llr corcrtttrtlo! ci 0.71 rtUl lsj 226y l..fr31{ lr 3lr lll l1rr
1rr... trvertDly rt3l Gtr /llDtry rrm Drcl3rcrrl ol 0.ft tclll ol 3rall'
224,
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l. t. lrol, rbDcrt ct lrll tc la lrart3sl.l tlntr blcdrr lf't.'
(lq;rrt 10, Itltl.

l. 4 hcl|rcul, bmrt lor tl? lontlv Utlllrl hfrllllf'hllllrr
iiii,lrt.. rro'...' FB/IV-OOJIA

(hltrDrr l tn).

t. t. L frochr Crcql 6nnl, ta lrtlrtllas, ttc', tc t' L llllrr'
Et, lrttrt 'lllrry' (Drrctrr ll. ltlt).

a.

3cLs tl,

t .

J .

rlrdlolo3lcrl trrrry ?lrr lot Vtotrtty troDrrtlrr ll Oclollr ud
Altrry. ntr lctt". lrttrt lrc t. A. l.n.r' G[./lllA to
l. t. llltru, EB/n (furrY ltta).

T. f ltrlcl, !. t trrrrrn l. D. 63ts.ll, t. L ooldrrltl, lld
!. t. iyrcol. lroerhrrr rrNfl lor tb lF 4|ll trf,lot trfrrv nd
cr+rrrritrp @ tolu!: Ort lllrr llrtlorrl .

ffitrroo (trrtrbrt ltlE).

T. L frlcr,. t L ltnrl, rrd !. !. hyrood, @^
hllettlr hrnlr: l?nl$r ol lter.ltrri. T.t' hrtrr ltZl-ttl9,
OLrTF?trlt (l|rrfrr ltlt).

? .

L l. Iltc ul D. L b3lrror.

t. l. e. L"lr. L l. ltrr, & brrrr, ld l. blllrlor, 'trer7 of

llrturl ltrltoterttl 01111 lrdtrtlor Utl4 I Ollls.c.d Portrbtr
tolrt l l l l t lc 6n3otr '  bltelqlcrl  lmtt l  Drtr hptr )t57H93
(t9af) .

t. C. L Llrdrltr. I- L htltlor, D. L follt, rrd l' E leflllel'
r0rclfrtllorl Yrtlrtlorr lr Brlrcrotrl lrdlltlo lretjroud la

3lr drtirl ttrte r. r Drooledtr3r of tlr lroold frtrrutloml tyTo-

rlr c 3h lletrlrl bllrtlc kvtrceltr ofF-?t0Dt-F1,
tt. tl?-ltr (r'?tD.

lO. trvtronrtrl bntcl Dlvlllcr. lattor DrrcrlDttol hrotndr'
'Drolnr! lt ltfa tndtrl lotlorr for Vlclrlty lro^1rltllt rt tl'

Golodr, thr terl, t0llfP 3ltr.' &!our tfrtlolrl LlDontotT (frne

t ,  I t r ) .
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l l  ro l l  r l rp lcr .

Orrr lrrruntoatt
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SICNIFICANG OF FINDINCS
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r r ra l r235.
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ead mrlrn bctr-3tue ectlvlt lcl  of 0.04 rnd 0.06
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t. L. Jroobr, oroug Goulrl, !a rldrrtrfur, r!c., to g. L rlller,
DE, lettrr 'Albery' (Ibccrbct 21, !9t3).

t. l. Jrtrr rnd D. r. Erglcroa, A strrvov of unaftu la Bollr gur
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Drt r  hgost  9 :67Y693
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tbr Ull trd Strtrr. t  Ptoor.dl l3r of tb Srooad f l terl t t loul Snpo-
rlr oa tL. lf.tusrt redtrtlo! Eavlronrat, ooltF-?20!05-Fl .
Sj, l l?-?tt (!972r.

10, lr l tonrntt l  l t trrrob Dlvlr loa, Aotlon Drrcrlgttol l l rorpdr.' l rolnrd FI 19t4 lordlr l  Aotlolr for Ylcl l f  t l  Proprt l .r rt  t5
cotollr, llrr lort, luSlAP Eltr. " Ar3ollr Nrttisel itDontotT (trer
5, lgur ,



arD l'cr t.0.

0ol.ll ^ 0.Iral

?fo tlllr tlrlC
Hqral/lr|tnt

I
I
I
I
{
I
I

i
a

I
I
I

t
I

t
t
I+
I
I
t
I
I
I

i \
f )r

\
+

o t
f+J

IC?CTT

I t l l t a r
-tfl33.t-

tlj. l. Dlrltr rlall| tsld Dolrt ml |rla llcll
t..rtlc.r .rtaoer. or tl. 1tot ltt rt llt0 Crrttrl Atfttl,
Grlorlt, tr tcrl ololar.



1

Flj. 2. Frolt vlrr of th grogorty
A?er.., Oolollt, lfrr tort (ALO26i looHlr

.t l lt0 Crltret
rort l rart .



Fl j .  t .  b r r  v l r r  o f
Avaer, 0olollr, lfn lorl

ttr gtolrrtt tt lt!0 Crltrrl
(1L026) loot l13 roatt . r . t .



0.lO .l

0.{ .10

K

I
I

I
I

Cn rr9grurr rrtr
lttuGntt art
l i | | | | In ]Vh.

tlg. 4. trrfrcs trrr .sttoslaa alt.s ra.tt8ad rt 3tld
telrtr ortaeor. cr tl. FoDostt rt llSO Crlttrl &lrrr,
Gclorlrr llrr lort ([Jt6,.

r0

?fo l?orr tirrc
||q,tC/Ir|CE?



Q.lO .

0t{ .

o..l

O.ll
os'ttiltlc 3r9lrr

,
I
a

i
t

I
i
I

\

)r
\

?ro 3!0ft rrrlc
lfruraC/ laSEICt?

- .- l  
' ' l - - .  

I  o0 5
1 . . . - l

-t?t3Et--

{fl. t. ttcrtlcm of rctl .atDtrr ol tlr grolnrtt rt
1tl0 Ortril lr.n, 0otodr, tht tort ([Ot6,,



: l

tLllr l. lrcllrond rllrtlor lrrrlt le tb llhry rrtr

Ilf of nflrtlor
ttrrl,t-rrt ot 3.qtlr

lrflrttc lrvrl c
nllonot lJo coreertrttlo

br|r trerrgr

lnr .Ilcrta. srtf at I r rDwr
floc oc groEd rufror (ruftr

Oorcrrtntlor of nllonct l&r
h rolt (1lGt/r)r

,ttu
It65

trlrrr oDtrlrrf trl forr roertrcr rr tlr llDrry lrrl.
tolt .rsrrr (rrr:uct-JI..r-r trc rrr roortro'

rtorrd tb llbtry 1t...7

t-10

0.?J-1.2
o.al t . t

0. t6
0 . f5



l8

tLllr l. bnltr of th n-. rrp,olrr rrtr
lftrtr-.rtr ottaoct. cl th FOprtT rtllf0 Grrtnl lrnmr eclo*tr, t|ri firt ieflf6l

Qrtd
locrtlorr

etlf tol* mrnncrtrD
(rr/t,

Onr enr
.{DttE. fd)oa!8. trt.

rrtr rt I r rt tb nrtrcro

o+oo, lL
0.106, L
o+lg, L
0+ll, lL
o{la, tr,
0+t0, tr,
O+t6, E
0+a2, lL
0+{t, lL
0+t0, !L
o+la,  t . t l
o+tl, al
0{O0, Jl
0{O5, 5l
0+12, 6l
o+ls, al
0+16, 6t
o+ta, 6l
o+tt, 6l
o+t0, Cl
0+!6, 6l
0+a6, 6l
0+al, al
O+to, 6l
0+0O, ttl
0+06, l2l
O+tt, 12t
o+tt, l2l
o+ta, ltl
0+t0, tll
o+ta, l2l
o{2, lt l
O+at, 121
0+t0, l2l
o{o0, Itl
0{06, l j l
o+12, It l
0+1t, lt l

a
I

10
l l
I t

,
l 0
l0
l0
t

11
t2
t
)

10
It l

a
t2
tl
t0
t0
l0
t
t
9

t0
10
l l
10
I
I

10
t
I
t

t0
t1

7
3
)
)

l0
t0
t0
t

t0
t

l0
l t
7
I
t

It
a
a

l0
10
I
t

t0
l 0
I
t

l 0
)

t0
t0
t

lo
t0
!
7
7
t

t0

6*l
?-9
t-t4
tslr
!-tr
|-r0
t-10
!-10

:to

r--ro
ttt

Ft3
-o

Fr0
!-r0
Fl0

6-9
7-9
t-l0
!-tr
9-r6
t-!0
t-l0
f-I0

T0

-



t l
- t

Illlr t (rcrtlrrll

lrld plrt l.r|rrr|rtrD
(rUr)

Crll
lomtlce

lu1n e( nl
arDortar 8.ta
lrrlra rclt

of frll llertl
(il/D

Onr
a||)Ctt8a

nt r r t I r

3rr
rrporrrt ntr

rt tb nrtrcrc
O+la,
0+t0,
0+t6,
0+f2,
0{ t ,
0+50,

rtl
rtl
t5l
rtt
t5t
Itr

tt
l0
t
)

u
t

r0
t0
t

t0
l0

,

lrfd locrtlol rlal oe !t3. l.
- 

te:lr lntrt ..rrrar.rtr rir drrerrtr 1..'a-.rt. rtreol ;rtd p,ollt.
!!frr- vrlrrt lrt rlcr er Ft3. f .trtd blool l.r'rr.rtr 18. ODtrr'd D7 r 3'. rcl!of th rrtln Dloct..IrrcerrtlDl t.



t4

htlr t. lrnltr et^refl nrDlr mrlTrlt cr t lurotpst' rt
llt0 Ctrtrrl &nrr, Oeloltr, ifrr lost (gO2fi

lrlglr Locettoa.
lrdlonot ldr eorcrrtmtlol lt9ll i

2tf1b tttgo
Drfrtl
(or)

tvrtortlc mnhrd

InSf nl
I,016$l
Io26AA
IOlat8r
[oSf rf a
fa2aat
1.0268aA
Iatd!.1
IOt685A
1016ttD
lltr26t6A
LOl6St
Irt6$71
Irt6trl
IOtalta
1026trE
fl.o26S9A
Itr36tt!
IJ863r0A
x,0t6sr0B
fl,o26tlrA
fl,026SrrB

0.ro0,
O{OO,
0+12,
0+12,
o+12,
0+12,
0+20,
0+20.
0+24,
o+ta,
0+t0,
O+t0,
0+t6r
0+t6,
0+a2,
0+a2,
or{t,
0+f9,
or{t,
0+f t ,
o+za,
0+24,

o-t
t-!5
0-t
t-r5
0-t
t-rt
0-5
t-I3
o-5
5-lt
rF5
5"15
G-5
t-l5
0-5
5-ts
o-5
5-r5
0-t
5-r5
(F5
5-r5

{ . !
t2
22
1.0
2'
, .2

4t
la
t5
1.1
t0
5 .a

20
4.2

tt
tt
19
1.1
t t
I t
1 t
? .0

I,
I.
at
al
l2r
Itl
r2l
rtl
lt l
It l
rtr
r2l
al
al
al
6l
t5l
l3l
6t
6r
t l
t l

l .o

+
+
+
+

g  0 . t
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
!
+

2!59 2319 23tg

I.2683A o.2l t 0.ooot 0.00t0 99.?t: i

rLecrtlnr of roll mr9l.3 lr. r lcl ol Fl3. J.Drrdlortrd coutlrj rrlor lr et tlr 9!lt coif ldrloe lerrl (1 2c) .
- 

c&rlytlerl .raoa of rcrnrocrt rrrdt3 ts ( ! tt (9!r coitr-l t l rc l r t r t ) .
tyrtrrt lo mrglrr lr. trt.s rt Srld loertlolr i l trtgrotlrt ot

talr alDoara..



E
||
l .

t  t .

: t i
. l t s l t
! -  ts r€
Et "

a | )
, I - , P
l a
t  r t
9 | .

t 'E
a

:F I
1 v  I

a
I

a r .' l t
I  ! l
a ( e

l.
o o a.  & r
c eI t r

L f
I t o .
a -
S C .
l c t  | .
C r l
a r l
l l ra  o <
r t t
o o !. - a
J . P O
r a  A I
l l r
t  C t

. O
o a

l . l
i 9 L

o c
a  a L
. r t

a o
! e I
. J
r c, r l
a  t a a
t €  .

t  i ;3
i o
a -
8fb
l C r l

l5

iE q
co t  c

l l

d d  d
t G l  ] l t t  I

t r  I

t q  o t d  -

t l

a
ct
a
t

V

GI

e

t
;l

Ittt

t
I
t
a
I
t

e

t
ra

I
.ll

t
a
L
o
I

I(,
-
,
a
a

I

- ox t- o
r l
= a r
X L
= t
t l

= :
I

O
Ia
J
e
t
I
,F
G

,1.
a
a
O a

!F
J G )

3C
l v
19
. I

l.
t c
c t s

:r
. !
h- .
a t
l r.t
a r
!6

L
l .:r

I
f . tc&
a

I ! a
- a l
, L
a 9
a l
l r g)

. 9
r| ra

FI
a | {

Fa
t
€



a

. t t
trt o

d

O '. -  |
b a  l .
o _ a
t F  .

L . . :
o . t
l . o o

.  -E t
!!tr
l . r a a

. l . ( 9  a
c l o o
l o <  a

.F
cf L a a
r C l e
1 .  a a
I l , , L

a l r
. f  e  h t
< E O ; G
r ,  t |  c l

16

rt(t
a

r l ( 9rn

ot
F O

T?
Fl tl
G t c

a

c

*
, c :?

C C t t l C ) G l
rl Cl

r l f s T t
F l i - a
t r i - t t l

F ! a r
j

. G l Fr t {GI GI
t ! ?

A

ty _
t . t

E l t
a l

a a
o l ,  I  C r t

o
e
a

ia
I
t
a

|.
a
I
a
aa
a
t
o
t
t
a
o
t
I
o
a

l -
a ^
a {

r l
I A
. Y
I
a

a
t

. I
^ a
l Y

a .
t ! l

Y a
tar I

r r a
1 9 . .

a a
o a

J J
a a
l l
a o
t f .
t a
a a
oo
t t
T T
o o
a a
l l
f -
I I
r !oc ,

I
a
I

a
. t

I

I

a
t . D
c l ro o
!  lR
l!!
! . o

I

t
)r
,9

a
FI
t
Ia
a

t
c
,9
I
t
t
,
t
a

I

a
a
aa

t6
!q
?3
It
:g

il

l .

It
: O

i&
t :
5i
E O
5u
EE
- F l

i :
T9
;l
. A
i
a
tr



t?

Gf,/llllF|f.l2r,

ullDt& DItil,lETm{

l .
t .
t .
1 .
5 .

l .a
L l .
Lo.
t. D.
t. Y.

hrrrl
Gtrlrr
Glrrtrr
Gottr l I
Iryr

f-10. t. L. hrtry
ll. L. f. br3r
12. l. l. It
It. lltf hDf tcrtlorr Offlor
ta. hDorrtoqr boordt - lC

15 .

16-l?.

1F2? .

IEIINTL DIS1TIIIITION

ofllor of arrlrtut rrrrjrr, lrrrgy lrrrrrcl rld DrvrloFut,
OrL ltd3r Oprtrttorr Offler, Ort ilAtr, Df t?tl1

Trolllcrl frfonrtlo! C.tt.a, D!, O* ltd3e, D{ 3?tg1

Astlu r- tlttru, u. !. Drpubrnt of lmr Jr, r9g0l ortrutora
lord. Olnutcn, D 20ila



sr*/*FrF|a/aE(rl&t?t

@lEX R.IDGE
]TATIONAL
LABORATORY

RESULTS OF THE R^DIO,GICTI. g,NNfY
AT 1152 CEI{TRAL AyEt{uE, m-oitlE, rrg ym( {'';On'

ACrI'iE =ir iillnilf,t t lr| rEt f iilU tGtI:'rG'H?fffi.l1ffffi-r'xt



il|. utlrar[o
(TTI?}

t

llrr$ nl hftg bnrl ltvlrlr

--_EEilcFrr| |n rcl . t  n|rrr$ crrlr, rF, crfiilE n (I|nr

t. L letql, ] f. lrrrn rL. L Ottsrll

fnSlft hglrtrt - h-.r lll
t t  d l r r r - f r t l f

brrrtljrtlr lrrr

!_. !. hclr - l!{^h_qnr lrlrrr: r. otts.ll -_rirt -rrfr;a$rtr
t. L lrlry - tlrlt l*d-i;plrrt

_^_F_f prfort .. trsr rt rtrumcrfl, Irrl rsD-lir- irmr



i:i r.i i

: . :  l l

t t t ;

. '

,..t'
t

:,i i , :

l a a a a r a a t a t a a f a a

a a a a a a a a a a a a a a a

a t a a a t a a a o a a

l o a a a a o a a a a

l .  a  r .  r  a  r  r . .

a t

a a a a a a a a a a a t a t a

t r t a a a a o a t a a a t a

t a a a a a a t t a a a a a r

l l r l t t a t a t a r t

r  r . .  r  r .  r . . .  
"  

? l l

r r t r r r . . r r r . l f

r r i r r o t r a f r a I

a r t r . r r . l . r r l

l l l . a a l . a a r r l

o . . r r t o r a i . r t

r . r . . o a r l r r a t

rDilrltsc ot tmnr

a a t a a i o

,l:i

m r r ' m . I  .  .  . .  .  . .  o  .  .  . .  .  .  r  r  .  o  .  I  r  t  r  r  o  r  .  I

a. a a . : r . r . r o a a o a r a t a r o a ,

r . a r l i . . r i . . . r l o r a a f  t a  I

t l l



utf *

Drr

I llqrr -rq ftf pl* mf ;rll llrt lntln
r*l*r E th pqrrf rt llll b*s.f lnr
Oh l | .hDc t ( Imt t  . . .  r  .  . .  r .  .  r  r  o  .  I  t  r  .  .  I

t lr* rl; d tlt fqrrp ri llfl S*rrl )n.
htrlr, h Dtt (Il3t) ra5{ r*haat . . r t . r r il r t

h* rlr rf $r 1rr1ns$ ri llfl Gr$ml lm,
Olrlr. h htl (rlfrtt bfll| le$lltt . . r r r r r i r i

Hrr lnr .{pfr. srt r eor:rf rt Fla 1rl$r
ttlcr n tlr 1r.;ntt r3 lltl S*rrl lrn,
Olrli, hbSf (I l l tt . r . r . I r ! r r r i o r r r r t !

hntlrr of rll qlm rr tl. trt sf tt lltt Grilnt
hD,  Oh l t .  hhc f  ( I n t r . .  i .  r  o . .  r  o  '  r  r .

I
t

a

l0

t



&Ur

LI'T OF TTl.lS

trrr

lrclporad rrdlrttoo lrvrtt | l  t lr l lbrrg rrrr o, . . . . . . 11

bnltr of tlo turr .rtr)oftsf rttt l.trtar.ltr ortdoosl
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b|orrcl tor_tllr SroJrct rrr .Dertorrl ty tl. Dlylrlor cf lnrdlrl
ttle" ProJr*r, ort lrlsr t{rttoul Lrbontory-(dfi,i; u;i.-dlrt ...
gf !.rtff. Il. lrtlerr rlrl ro rctrahtjr tir rrplort ot
I. l. k.blltrr Drrrcrorr Drvrrlcr or r'ifl.r r.tiii-*uJ.ut.,
!-. ?. DrL11y'_hrrr.8, Flrrt/Errplrr rrotrttrrr grorp, ;n ;;,Drrr of
tlltr rtrtf. llb rrtlorr s.colrtrl th vtlrrDlr eortrlDrtlou of
l. t. llllr, t. L lohrtr, ud t. r. tttrgngi oE th rtri jiorp tot
D|sttclD|tlo! lr oollootlm, urlyrlrr td r. iortfrr of .dttr tt t5 rltrof th trnqtr rr rdlttlorr th lrtlorr rppclctetr tlr enrrerlgt
Dsaprrrtton ty l. F. orrlrr rrd ?. !. brtru. rrfoorttor brorrorr
OrSrllrrt lol.



uFtll s lll llDrq,srctl. r]vlf, lT
utt (Dnu, !!tuE, g.cfrt, lu loll (IJ2?)

mmerul

loel rttl &plrtrl rnrlr Degu h 6to{1, lbt lort, lulrj lttt
rt r Dtut orr.l ly tlr lfrttcut Lrrd Gc1nry.r lrllulrt tr ll6t, tlr
Atrlc trrr;gr Gnlrrlc (llG) r rd othr tr&rel r3reclrr er3rjrd tlr
lfrtlort Lmf Gcpry (lrolrtly lj lrdrrtrtr3, tle.) tr uraolt eoF
trrctr ud r$ccrtsr.t. tor th trlrtcrtlor of mrlcbl (!.4t, rrrrlr
frrt rtmrtr fot tlt ldlu brctot (Gttor3o Qntrttcr Ofttcr) rld for
tle clrlerl ;rocrrrlrg prf-nlndlrtrl, rrrlcled rrerlr rcrep (!frr
loel Oprntlar Qtf l3jl.lrl Slror th trrrlrrtlor of tlr IEG oortttott,
tb rotl rt th ilut rrr lrvotrd to tlr trDrlcrtlol of rllrllllg cr
Snrttr,  Drl lrrt  rr lgltr,  ud lroJrctt lrr f tc &il . t .d rtt l l l .r  l l t l
tlut lrr olnrrtrt et r rclrol lrvrl oC rotlvl3t rttlr FrDrrrtT lta0,
ud srrerrllg cf tb 1lut ul DreDrr$r ru trerrterrrd to tlr Dllnst-
rrnt of lrer3y (DOB) lr Frbnrry 1931.

A rrbrr of groprtlet h tlr Albrry/Gotorlr erer hvr bru ldrltl-
tlrd rr Drhj Dot.ltlrlly corterlrrtrd rltl rnrlr orl3lutltt lrc tte
fonrl Nrtloret l,rrd Gngery'l rrrntr fonhf Dtert h @lotl., NF
tort.f A rrdlolo3lcrl nrvry rer lrrfoned ri i6 progrrtlet b7 rrbcrr
of th bdtolqlort lurrey lctlvltlrr (ll8A) tsooD rt OrL ltdle Nrtlot.l
hborrtorT (ODl,) lrrh3 3Lr prtod ley SFfrr ?, Itta. D. DroFstt
rt ll52 Grltnl Arrrrr tr Oolode, Nrr lorl (1L027) rer th rlbJeot of r
ndlolo3lorl hvrrClgrt lol or fnr f ,  I t ta.

Dlr prlr.3. Dsotnrty corrlrtrl ol r trehvtt, rood-frtre Lolrr
rltl r rood-fn. frsrt. to 31. rlrr of th lot. A drlrelryr iltt
rrgLrtt, lrst larv3l, sfr tl. lcr3tl of tlt lot. De tlrllh3 oltrtdc
ta.. ?13 3cnnlty tt.r3 cov.t.d. A llr3ru of th DsoD.stt rlclr3 tle
rpgrorlmt. Dsotfrty Donilrtlrr rld 3le ttld r.troal rttrbllrled tor
l. l t t tr. l tr  ortr ldr t lr  Drltdh3r lr r lcl  l l  Flg. l .  Dr rcctel3l lrr
lot helrdrd h 3Lr rrdlolo3lcet .rs7.t ttt rDpsorhrtrly t5 I rlde by
50 r &r9. Frolt r,rd rrer ylrrr of tlo Drot).stt rre lforl ll Flgr. 2
ud ! r 8lrpotlvrty.

gtrvrr ElroN

l lr redlolo3lcrl nr.t .ctlodr crgloycd la tlc tart3t of tll1 9ro-
Dart err &rcrlbrd lr l.f . t.
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tlr nllologterl n8'r.t d tllr pqlrty lrrrrtf: (l) grrr !rDo-
|lm rltrr rt I r rDoro th 3roud ndrcr u! rt tlt ;irorrC rrsfrcr lt
ortdoos |116 loertlomr (2) r lrrr lclr of tlr ntln Srorrd rrrtlcr
ertaoesu (t) rngtrr ct ortdocs roll; nil (f) flrrct rintr rr! Detr-
ln. tctlvlty trc nrfrcrr ol rtrrotrsrt ortdootr or tll tEotast. A
cnlrrlrrrlvl Orrcrlgttor of th trs .t rrtlodt 66 lrrtgrltltlo lrr
hre prrrrtrC lt uotlrr rlnrt.o

[plol brollrond rtltetlc
Ds.rfrtod | l  TrDlr l .  Dr lrt t  lr
rttl tlr .rrrrqt rrrttr Drrntrl

rFlt ltsLtr

trclr toc tlo llbrry .8.. 18.
lrovldrd for DrrDort of ccgtrlrol

tr tllr llotlol.

llt rllrrlntr pttrrrtrd h tllr r.Dost 18. lsort rmdlrtt; btot-
3rorrd ildlrtlo'r tcrtr hvc rot berl nDtrtot.d. itrltrrly, b-olgrolad
oolsartsattcr hvr rot Dorl rrDtrrotrd trc rrrllolrol ldt oororltntlonr
lr rolt rufltr.

3rrr &ltrrtng

brrltr of grtd pltt/3rtd Dloct rertrroeetr
TrDtr 3. tlrfrcr far. .rDorts. rttrt rertrrrd rt

.8a D8.taltrd la
grld pl l3r ovrr t lc
arDor!,8c rrttr rt  t.rttt. ortdoot poprty rre rlcr or Fl j. f . eor

r rbcvr tlr groerl trrftor ttr3rd trc ! to tf ;l/t
lorr) lrd tvrrtgrd tl l l/L. Ort .8Dott83 8rt.3 rt
rt grld lnlatr rerjrd frc 7 to lt fl/L trd tvrrt3rd

(r lcrororrtt . ! ! .  D.r
tL. troud turfrac
12 Il/L.

llwltrd frlr .rDo!r83 nt.3 rrre obt.nrd elont tb. drlgllac
Itarr of botL th Loue erd tlr t.t.t., rlt! tb rrrrr rt tlc trrrt3
3errrtly ll3lrr. De ruhl trr. .apon8o r:rtr obrcncd, 29 tl.lh,
rrr t t  o{t. t ,  l l l '  r  loort lol rt  t lr  drtpl lar of t lc arn3c.

lotl Sunltrr

tlrtml roll urpler rrtc tetr! rt tllr Dsoprrt. Foutscl of
thlr rt lrvoe loortlolr ldreoted rr ryrtelrtlc rrrglcr (AI2?S)l rere
trt.! rltlort nrjrrd to 3.rr 3tlro3!8G levclr et tle nrglla3 polatr.

t lal roelt3er ( l) tr e ult r l lcb rer defhcd for ndletloa Dsotcctloa
t)rsDo!.r lor lnoglr rrgord to FtGtrttlrt t-srtr ot 3rtr rrdlrtlol. A
l letoso.lt3u (r l) lr  olc rt l t toltL of r tolattct. A t l l t l rout3ra ( i l)
lr or tlorrudtl of r ro.rtSan or ol. thonrrnd rlctoroettjllt.



t

lle nrgttt rt orr locettoar l&rctrl llrrf nrgtrr (llr?l)l rrtl
rtrotrd trl r loortlol lrrtrl rlwrtrf lrn or1lortri lwrlr. Dr
teertlcr ol nrflrl la. rlm or ll3. t, trd th rrerltr ct uelTrll
18. ttr.r.rtrl lr TrDh t.

tnltrr rfsr trLr rt 0 to t n lrf rt t tc lt n &ltlr trc rrcl
tecrtlcl Dr ecrorrtntlelr ct t!?u lr tlr qrtntlc rcll ngler
rnpd fn ?.t tc ta0^*f/l tlcocrrlrrt Fs |rn erd rvrtr3rf tl 9Gt/3.
llr cctcrrtsrtleu ct llt lr tll 0 3c ! e ruplr3 ry.trl.l t! pcr/r
ud rvrrr3rl 8l f€l/f lr tlr t tc tS r 0ltl llrfllr. Dr rrtlo e[
corentrrtln rt 0 to ! - to.orc.ltsrttc.t t to lt n tr t.tt. l lr
tl$rrt oercortstttc ct ttfU tcnl lr tlr lnqnttyr 4t0 fGf/fr tlr trc
r trtgllr rrrt .t O{t.t, lll h rrrtlt |LfJnA (0 to ! o). toglr
IJstll (! to tt or) oortrtra tlO rcr/r zrrU (trUlr ll lrdlcrtlrt tlrt
rsulr hr rl3ntrf &opr tlu tt c.

Dr lrotoglc ocr3ot et tll urelr lr th retl rrr frtrnlnrd by
ttrrrrl lodrrttol r..r ltnctsc.trt. Ib rrralr2!5 lrotoln oo!t.!t
of th rtulr lr nrpte I3?IA rrr O.tO!l.

lrdl!-rrr l.rrrr.d ln ruDlrr lIl?$A ud Alr?EE. De oolorltsl-
tloor sf 2tf5 rcsr 0.12 erd l.i rcl/r, rvrttghj 0.16 trCUt.

SrTfeor hrnrrrntr

Al$r rrd Dete-lrn rct lr l ty r.r r. lr lard rt r leetrd loort loar oa
31. soofr of tle lorrl. frsrf., ud relbrtt to tlr loBf. lld 3rn3e .
Dr rrnltr of t lrr l . l rrar. l t t  r8.- l l t trd h Teblr f  .  lb r lphr -
rotlvlty renrrd 2l to ?0 lF/fOO cr2 tot rl rv.srte of t? dp/100 crz.
hte-3rne rotlvlty nr3rd frc 0.O! to O.t2 rrrd/l  l ld rYcrt3ed 0.0?
rnd/L.

A tnetT of t lc oBtdoos rcl.rae.3lt rcrdtr lr  prwlde d tn Teble 5.

SrcNIFICANG OF EINDIITIGS

brntrcltr of tlr 3rnr arDon83 l:vetr oacdoosr ol ttt Dsoltcstt
drtrrrleed tlrt tle rrgorna. 8rt3 tt I r rbovc tLr 3roud tttfrcc rta3cd
lrc ! to l{ ft/L rrd rvore3r6 11 pl/L, r lcvtl rtl$tty t83rt.t tlu tLc
btot3roud for tlc Albery rrcl. Fot eolpttlloa, tbc typlcrl becl3roud

llh crrh lr r ult  srrd to 6rfhc tD. trdlolct l" l t  h r r lbrtug!
rad rqlr lr t lr t  qrr l t l ty of rry rrdlorotl to l totolr radrt3otl j  2,2 r l0f2
dlr l lSrjrrt loer jrt  t lnte . ILr glcoosrlr lr  onr t l t l loa-rl l l lolt l  of I
elr lr or t l tc r|o6t t lr ldhl 2.2 Al3htt3rtt lolt  9rr l l l t tr .
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!ot-$! llhry rrlr tr ! rur; erd th beolgrorrd lor tlr rtrtr of tdr
IotL-" rvrtlllr t.t tl/l ud 8rrt.t trn 6.t tc tt rr/t (ore rtrrdrrfdlvlrtloa) brrd or !l rrerrrlelir. temd ol tllr lrfonrtlel, tlerc
lr ro lrdlcrttor of rtptflcrrt rlrt to hrltl oerrrd Dy jue .tDor!s.
rttrt ortdcorr cr th jrolnrty.

lb rrnltr-ot t!!u urttrlr rrtrbllo tlr gnorecr of rnrlr rt
corcfrtrrtlou rl|rttloutly rbove brglporrd oJth DsoDestr. Derv.a.f. cotolrtsrtlr ct gl 'f,,lll of ztlu tr tlt rlrtctllo luplrr lrtggrorhtrrly 60 tbor tlo Drot3iond of 0.16 ill/i tor tui ffi.o .a.r;rtro tlr .r.8rr. rr rDovr_tlr nr 3rrdrlrr.to ir-ri iiliirTilu] ;;'ruln core.rtartlc ct tlt unrcd, f50 rcfTf-iJi.lif.-l:ffCfe rrtrlryrorltrtrty l! thr tlr D! Srldetlrr.

Dr 0.20t rtc tn8o..3 8!5g drtrrrlard by rrrr rD.otrc.ttT rrteb-llrlrr tlrt clr rnrlr rttcl ooltuhrtod tll property lr drplrtrd,l 'o.e lt lrr brrl^trotrd by. r.tns.ttoar grocrrr! rai r rl3ilftorntfreotlor of tl1 2!tg 11i bril rrovrd. tf.trsrl rruln oo!t.l!3 o.?rrrut-3!5.

- r|t 0.96 gct/t rv.srfr for 226b rcr'rrd h tlr rorr orgerrrfrvorrbtv rtt l t le Albrry rrcr brol3rond of o.ts Dci/;; i;a-itz26.

ll. lv.8lf. rtllr eottvlty of 50 dp/100 d obtttlrd lr rrtl btlortle DB orltutor of i@o dp/roo cr2 rir rlgr rcttvlty frn lrtureltrull, rrul-2l5r or lrret-2!t.

llr tvrrrgc ud ruhu
mrd/L rrt terr tler tlr DE
rcrgectlvcly.

brtr-grnr retlvlt lrr of 0.0? tad 0.12
cr l tcr l r  o f  0 .20 tad 1.0 r red/L r t  I  c r ,
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1. f. kct, tklnrt of Trtg to tG lltrrtrh3 ?lut, Cotollr, f,.f.'
(Ar3rrt 10, Ittt).

a. LProFrrorrf lrqPrt fgt th lonrrlv Uttllrt hrhttlF,llllrorr
Dirirtii. Iirtp h?nv cntrrtor Sttrr Pro.ru, DB/W-009?A
(Srgtrbrr t l!0).

!. f. L. freobr, Ororg Courel, If f l tutt lel, I lo., to 8. l. I l l lrt,
DE, lrttrr tAlberyr (Deorrbrt 21, Ittt).

4. !. t. frtm red D. I. b3lorol.
torrdlrr tL. lU, !.rrlrrt ?lnt. T.l.dt!l lrotoD.l, [t-t4t!-{61
(Ootobrr  t l ,  l9 t0) .

'lrdlolo3lcrl trrrry Plel tor Ytotrlty Dtoplstl.t la Colollo rad
Albrry, lfr lotl,,' lrttrt lrc l" A. lervel' Cl&/llSA to
A. t. flltrel, DB/D (fuurtT t9ttl).

T. !. f,rtcl,' t. A. EawtE, t. D. Go3ttrllr f. A. Gotdnltb, rld
F. F. lryrood, ?rocrdrrcr hlrel fot tlc llledlel Actlol Slrvov lad
Crrt l f loetlor Aotlvlt lrr ( l lSQl) Prorter, OrL ltd3c Nlt lonrl
Lrbotrtoty, (F[./TI-160O (S.Dt3rb3s l9&l) .

T. B. [tlct, l. A. letrcn, ud F. F. lryrood' @
hdletloa Ltvt lr:  lcrultr of frrrurercltr Tetra Dlr lnr 1975-19?9r
6[./TF?t{3 (Nwcbet !9tl) .

8. C. Inlr' L f. Stcr, E. frlrtlr lld f. fltlltton, 'Surry of
Nrturtt Eavltoncatrl  Grnr Rrdtetlon Url l3 e Grl lbtrted Portrblc
Sclrtt l l t t loa CoB8t.t, '  tr i l loloStcel Errl6 Drte lcaort 9:679-693
(196 t ) .

C. L. Llldclla, I. L Frtrtro!, D. E. trolct, lld l. E. Iclillca,
'Gtogrr$Llcrl Yrtlrttolr ll Blvlronentrl ledlrtlos Brct3tould ia
t lo UllSed Strter. '  Pto3eldtl3l of tL. Scaond fat.t l l t lonrl Syqro-
rlr oa tlc Nrtrrrl trdtetloa Bavltor3at' 0OilF-?20t05-Ft,
99.  317- t3 l  (192) .

Eovlroleltrl brcrrcl Dlvlrloa, lcttoa DrrcrlDtloa lerorudn.
tProlnrd Fl f9!{ }rrdtel Aotlolr for Ylehlty Proprrttlr rt tlr
Cololtc, Nrr tort, FUSnfP Slt:. t Ar3oaac Nrtlolel LrborrtotT (Juc

t ,  t 9 t 4 ) .
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tott rttl frilrtrd rr6lr b3u fr 0ofc!.0 l|1r lort, lrrlrf tttl
et r Dlut orrc6 w tr. [ettolrt l,red ccpry.l h;lrrlri tr ltfl, tlr
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ts.ctt trd rrDooritrotitor th trDtleltlo of rrrlchl (t'6) rnrlr
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ptrlt Lrr operrttd ti e rrlrori fivcl of rctlvltt eftrt FrDr-rrry ttl0'
ird orlrr[lp of t|r il6t 6a ttofrtSr rrr ttlrrlrrr.d to tlr Drprt-
rrlt of Bler1gt (mE) lr Frbrrrr6r tlll.

A rrbrr oE Fofrt|jt lr tlr llbrW/Cotortr trlr ljvt Drrr llretl-
tlrd rr btlrj fotirtidlT oortglrrtrl rltl rlrlr otl3tutl$ lrc tlr

fonrr Nrtlorl furd Gcilry't rrlrtr tootrl tlert tr Colod', l|rt
ioii.i I redtolo3lerl rirvry rrr lnrforrrd rt lf Dsopstte r -ly nbe rr

of tlr lrdlolotloff 3|rrq lotfrttlrr (l5A) asorD .!_O.L lf|3r llrtlotrt
i.toi.totf (OIi,) trr53 itr prlod lry l;-fnr ?, ttll. th polnrty

.t 1159 C.rtsrl lvj1r lr Golodl, tlre lorl (LO2t) rrr tlr nDJ.ot of r
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l.attat.ltr ortrl& tl1 3t8lotl8.r lr l lal lr Fl!. t ' l le trctrr3ftlr

lot llolrdril tl tL. lrdlolo3lcel 3rst3!r l.t rDDaoslr't ' lt 2t r rldr by

1!0 r drlg. Frort lrd r.rr vllrr of tlr DsoD.stt rtr rlcl h Fl3r. 2

nd ! ,  aa3t).ct lvrty.
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I to 15 or) lr 2.0?. D. drte hdlort.r r trnd of deormjj 1a 2!tg
ooao.lt8ttlol rltl l,rorrrrl la &gth. ltr mrhn oororltrr3lea ef 2ttg
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Scll t t t lettos Oout3rr '  trdtotojtott f lr l t l  Drtr kport 9:6I*695
(196 t ) .

9. C. L, Lhdrl,ll, I. L Frterrolr D. E. troae l, ud l. E. Iclillca,tGro|rrpltcet Verlttlou h Ervtioncatrl ledlttloa Brcl3toud la
tL3 Ullt.d Stttlr.' Prooetdlrgr of tlr Scoold lttrrartlolrl Syrpo-
rh on tlr Nrturel ledtrtlol Ewlronoat, ooilF-?2ot0s-Fl,
99.  ! l?- ! t l  ( t t2) .

l0- tnvltoneltrl trrrrrcl Dlvlrloa, Acttol Dcrcrlptlon lctoreldur.rProgoled Fl l t ta lnrdlrt Aotlolr for Ylclalty Progrstl .r t t  t lc
Golollr, Na lorl, FIISI,AP sltc. il Ar3onar Nrtilael Lrborrtory (ruc
5,  19ta) .
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15. Olflor ol lrrlrtut hng.8, lr.s57 brrrrel trd DrvrloF.rt,
OrL lld3r Qnrrtlorr Otflcr, OrL ll|3r, Df t?ltl

l6-t?. Trolrlort lrfonetlor Gcrtm, DB Ort lt||r, Itf t?ltl

lt-z?. Artlrr J. llltru, U.E. Drpulrrt of tttrp, ltr0t O.trrltr!
lord, 3rrrutc1, D m]la
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Dlrgrr r lclrg ftd plrt red Srlf  Dlorl lootlcrt
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Frot vlrr of tlr popsty rt t lrrdtcro b.s,
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lrrr rla ol th DteD.rt rt t lrrrDoto btrln,
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Srrfroc ttr3 .tDor!a. srtst ttrtrrrd tt ttta tclr3r
oltdooss ol tlr groprty rt I lrrdDoro lrllr,
Albery, lfr lort (fLO31) . . . . . . . . . . . . . . . . . ) .

Loortlonr of roll rtrgl.r o! tlr grolnrtT rt t lrr0oto
J tYa lua ,  A lb r r y ,  N r r l o r t (&0 t1 )  . . . . . . . . . . . .  . . .  lO

Ertlreted rrer r l t l  oottrrhrt lor rromdlr3 Srt lr lhr
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krdtr of tlr jrrr asDorlr. 8.t. ....r8-.rtr oltdooss
9l_ !!. DroD.rtt rt 5 hrdboro &err, Albrry, lfrr lorl
(AIOtf) . | . . . . . . . . . . . . o . . . o . . . o . ! | | . l !

lrnltr ol rell urplr rrrlyrtr or tle Dso9.stt tt
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ACG|ort,EDoE|TE

lr|Orrot for ttlr groJeot rrr ft)oltotd tt 3|r Dlrttlor of l6rttrl
Aetlol FroJretr, Ort l ldge Nrttorl  hborrtcrT (Ol!g.), U.t. Drprtrr l t
of larr3y. llr rttLorr rlrl to totaahdlr tlr .q)port ot
t.  t .  hubll trr Dlrrctor, Dtvtr lor or bricrrt aoti i l  proJrctr,
E. G. DrLrary, hnrgcr, lllstAp/suplur Fecllltlrr 0rsrD, lad rrrurrr of
thlr rtrf f .  Dc rutlor! s.ootl lrr t le rr luDlr ooltr iDrt lou of
A.  C.  Dut l r r ,8 .3.  B l l l l ,  f .  A.  lobrr t3 ,  f  G.  Tt r r ,  r ld
r. o. lr lol l trr of t lr  l lSA groqr for gnrt lolgntlol h ooltrot loa,
urlyrlr, eld rrlnrtllj of drtr rt tlr tltr oi tle rla;.r7. fl rddltlol,
ttr_rlthorr rt)Dr.Glete tlr ulurorlgt grrlnntto! tt l. i. crrlor ud
P. l. irrErlr llfonrtloa krolrorl Oi3tefretlol.



IISUITE G ltE rADrq,6tc|t Jrvlr AT
t ruDof,o AYBtttE, fl.lall, ]u n'tr 0t011)

nfllolltefl(I'f

lorl rltl &plrted rrulur br3ra ta Colollt, Xf! lorl, tlrlU 19tt
rt r glut orrrd by tlr Nrtloarl brd Cor9uy.l Deltull3 tl 1051, tlr
Atclo 8lrr3y Coultrlol (ABC) r rld otl.s frdrrrl e3rlclrr rlgr3e 6 tlt
Nrtlolrt Lrrd Ga1nry (Irre rltly lL ladurtrhrr lro. ) lr lrrrort eoF
tnotr rad nbooltrrotr for t lr  frbrlott lol of eulolcd (!.6t) rrtalr
fr l  r lnltr lor t lr  hl lu brotor (6tcrgo Ogerrt lolr Off lor) rad for
th elrlorl prooe rrll3 9f olrndlrted, rlrlobod rtrlll rereg (l{r
lorl  Ogrntloor Off toe 1.7,1 Ellor t lr  tenhrt lol of tLr IEC ooltr lctr,
tlr rorl et tlo plrlt rrt dorotrd to tlc frbrlortlol of rLletdhg or-
! lo!.! tr,  bel lert rclg!tr,  r ld groJrotttrr fr.r drglrtrd rrelh.l  lLlr
glr l t  lrr olnret3d rt r rcduor! level of rottvlt t  rf t .s Prbrrrrt 1tt0,
rad ornrrdlp of thc plrat rld DroFstt rrr trrarferrrd to tbe Drlnrt-
t.!t of Earr3y (DOE) h Fcbrurty 19&f.

A rnbcr of groprrt lrr ln th. Abrry/Golol lc rrct Lrvc brrn ldcati-
f lrd rr belaj gotr l t lr l ly oolterhrted rl tb lrr l ln orl3tntth; lrc tbc
fonrr Netloarl Lcrd Corply'r Erlatn fonhl Dlrat l l  Ooloalr, No
IorL.4 A trdlolo3lorl rurr.y rrr prrforrod rt 22 jtogertter ty rcbcrr
of tlr bdlotojlorl Sunry Acttvltt.r (llSA) !to!t, rt OrL lld3r Nrtloarl
Lrborrtoty (OllL) dlrll3 tlo lnrlod Scgterbor f-l!, t9ta. D3 DsoD.stt
rt 3 lerdboro Avolur lr Albrry, Ncr lorl' (AL03t) rre tbr rtbJ3ct of .
ndlolo3lcrl  lavort l3rt loa oa Septerbrr 6, 19t4.

l l l r  grlvrtc lrsoFrty aoulrtrd of r trr. tott tnrc Losrc r l t l
r . tr l  r ldl lg, rt t l  r  rel l  frolt  3rrrrd trcr eld r folood brcltrrd. A
dlr jru of tLe t)rot.stt rbcla3 t lo rpgtorlrrtc arolrrty boutdrrlcr tad
tlo grld lrtrort erttbttrLrd for rcerur.!3Dt! outrldc tbr bult i l lag lr
r lorl  l l  Fl3. l .  l l r  qurdrl lr tcrr l  tot, asra r lnnl lclo3ru la t lr1r,
holudcd ln tbc rrdlolo3lcrt rsrvct rrt rpgrorlretcly 9 I r ldr by !0 r
drrg. Frost rnd reer vlerr of t lc ptot)csty erc r lorn la Fi3r. 2 rad t,
rcrgrctlve ly.

g'TYEI IEIION

llr rtdlolo3torl trrt.t lrtlodr rlgloycd la tbr trrsv.y of tllr 9re
Fr t ; l  r rc  dr rar lbrd l l  l r f .  t .



t

Fotl trlllttr

lLt l t t  ; ; lr tr. t le rol l  ruplrr r lro tr lerl  rt  tr8 loort lonr o! tL3
psolnltt .  tyrtrtet ls dolottt  .upt.r t lr t  rrtr trbl rt  3rld locrt loal
trtlrprotfvl-of tir jrEe flt)otl8. lwrl rt tll folEt of relplh3. lle
loert lolr of th lrglcr t tr r lcl  l l  Fl3. {,  ud tL. s..altr of
frr l tr lr  lr .  Dt.r.atrd l l  Trblr ! .

tgglrr lerr tetrl et 0 to ! or rld rt t to 13 er dlgtlr lrc real
loelt lol.  Oolcrltrt t lols e3 2!tg h t lr  ryrtnrt la rotl  rtr l t l r t  ruled
lrc 0.?? to ?0 9Gr/3 (gleocurl:ro 1nr 3ru) .!d lvln3rd 16 iCll j .  Dc
oolc.rtsrt loar of 2!tU t l  t lr  0 to 5 or nrplrt ty.tr33d 2! 9Cf/3 r ld
rvrrrlrd 10 pGf/; h tlr J to 15 or &9tL 6rptll. Dc rrtlo of eolorr
tsrt loo tt O to ! or to ooro.rtart lo! rt  t  to 13 el drgtlr t te2.77'
trdlcrt l l3 t l t t  t lr  l l3lea oololatrrt lonr rrc toortrd lrrr t lr  l lsfrer.
Dr rrrplr trc arld looetlol 0rO0, l.tl (fBt8tA, lrrh3 tlr rerlrtr
coac.Dtstt lo toud ol t lr  DtoD.stt (?0 9Cf/31 rrr rt  t lr  tocrt loa of r
dorarlnet frc r fattc8. Dr erre r l t l  uorrr lvr t t l l l l ,  1.r.,  t fu
rrrr r l t l  rrt l la 3r.rt.s t lu t l t  DE 3l ldetlrrr lr  rrthrtrd rt ).1 J
ud lr r lora la Fl3. 6. Suglr f l . l IEJD rlal tbet t lr  rtel ln lr l l
rol l  to 15 or drtrt l .  I t  lr  brl l jaed tht tLr lrraln Llr r lSrrtsd Dsl-
rerlly rr r rrrslt of !.tssrl gtocrrlrl lsoL rr trrlzhS rnd tbrrh3,,
relt ln3 t lotr rad rtt l lat Dt t l l ! .  l lbc locrt lon brlor r drr lu3e prtb
frc tlr roof of tlr Lolr, lr Ptobrbly ll .se.lloDt rruple of tbr
offrot of nln rrt l la3 t le 2!tU frc t lc roof to t lr  3rolad rh:rc thc
lrel lrr lr  tbtorbrd rad s.trhrd t l  t lc rolt.  I t  ls l l lo grobrblc t lr t
t le s8rl lrr r l l t  br furt lrr dlf fsrd, beoac lcrr oolarltrrtcd r l th
thl, r i  tL3 rborc Dsoo.tsat co!t l ! [ .  to dltprso t lr urr l lu.

lrdlu r l3 t.r3Etrd la ruglc tr31S1A. I lc colclatrrt loa sg 22691
r r r  0 .95  gc l / 3 .

@

Alpbr red brtr- lrDt rct lvlty rrr rcrrusod tt relcetcd loert lolt  oa
tbr roof of tbo Lostr tnd oa tLc ercer rad lr l l r lyr of rrghll t  rt  t lc
frolt rs6 teer of t lc t)soDcst. Do rcnltr of tbcrc lcltuaclcatt rsc
tlrtr i l  l r  Ttble l .  Hifr-rct ivtty tr l3rd frc (? to 56 d1r/100 cr2 rad
rvrrr3rd 27 Cgr,l t :0O ct2. lL. brtt- jrnr tcttvlt t  tr!3.d frc 0.03 to
0.0? rnd/L ud rvcrrjcd 0.0t t ted/L.

A rurty of t l r  ol tdoot l .3tBt. i l . ! t  l338ltr  l l  grovldcd la Trblc 5.

?tfu csrlr lr  I  lsl t  lrrd to defhe tbr rr i l loestlr l ty h I rBbstrncc
t td .qE l t  tbr t  qor l t l ty  o f  1gt  nd lorc t l r r  l ro tope udrr io la3 2. t  r  l0 l2
dt t t l i t3r r t lo l r  j r r  r l l l t r .  tLr  g leoeur l r  l r  on3 r l l l tor r l l l lo l tL  of  r
crl1. or t l . t  r loElrt yteldtai 2.2 i l l r latcSrrt lol l  9rr r l l l t l .



l .

2.

t .

1.

t .

6 .

5

TlfETE{(aE

J. BroL, 'b1nrt  ol  Tt lg to NL f ldlr t r l r r  ?l t r t r  Coloolr ,  N. l . '
(Arprt  10,  19t3).

A hotrroud kport for thr Fon:rlr Utlllrrd ltllettra hrllirr
DlrtrlQt. Atollo tmrrv Gonltrlol Sltrt lrornr, D0!/EV-009?A
(Srgtrrbrr 19t0).

t.  L. frcobr, Oroug Cotart l ,  lL ladlrtr lel,  f to., to 8. l .  I l l l tr ,
D0E, tettrt  'Albrry' (Drorrbrr 21, !9t i l) .

l. t. trrter ud D. I. Brglrrol,
roudhl tlr l[. Drtrhrr lleat. Trhdvrr lrotoorr, Itlr9a!!-a61
(Octobrr  t t ,  19t0) .

i lrdlologlcrl  Suvry l lra lor Ylol l l ty Eropstl.r la Golol lc r ld
Albery, Nrr IorL,' kttrr frc l. A. trnll, GIL/IASA to
A. t. lbltrra, UtE/n (Jeauety tgta).

T. B. | |r lcl , ,  l .  A. Lnll ,  t .  lD. Cottrr l l ,  l .  A Ooldntt lr l ld
F. F. hyrood, lroordlrrr lrlul tor tle hredlll Aotlol Slrvrv rnd
Crrt l l loetlol Aotlvlthr ( l lS0l) Prornr, (hL ltd3e l{rt lolr l
L.bosrtott, (:NL/1F!60O ( Srgtrrber l9til) .

T. B. [rlal, t. A. hlol, rld F. F. fryrood, @
lrdirl-loll.rvrlr: llrlltr of Ie rrnrrzeatr Tehn Dnrllr 19?5-19?9,
6[./TI-?3aS (lfoYcbe r 19t1).

S. G. Levh, l. I. 8tcr, B. fuorze, ead f. Eurtlrroa, i8rrury of
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10. Elvlroncltr l  lrrrrcl Dlvlr lol,  Acttol Drrcrlpt lon lerort ldn.
'Pro1rcrd Ff f9}t3 &redlr l  Actloar for Ytctalty Propert lrr rt  t le
Golorlc, l fc lorl ,  nt3n P Slte. '  Arjonar Nrt loarl Leborrtory (fuar
5,  t9 ta) .
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Brrrrcb for tt lr  groJrot rrr tDolrored ty t lr  Dtvletoa of lnldlr l
Aetloa FroJeotr, OeL ltdge Nrttolr l  LebotttotT (OnL), U.t. Drlnrtreat
of Earr;y. Dr rrtbotr rlrb to rctlotled3e tlr .tryPgst ot
t.  l .  Btnbll tr,  Dlrcctorr Divlt loa of Rerei l lr l  Actlol ProJrotl ,
E. G. DrLtart, hlrtrr, IUSBAP/Suglut Frcllltlrr Gtolg, lld rerbcrr of
6rlr rtrf f .  Dr rntlorr rroogdte tLo vrtorblt ooatrlbstlolr of
A.  G.  Dr t l l r ,8 .8.  t l t l r ,  t .  A.  lober t r ,  f ,  C.  T l la t ,  ud
I. G. lrtclatrr of t lr  IASA tsouD for lnrt lclgrt lol la ootlcotloD,
rartyrir,  rad rrport l l l  of drte et t tc r l t .  of tbr rurrry. f l  rddlt loa,
t lo rstboss.DpaGGlrte tbc rraurcrlpt DsGDrnttoa by n. F. Crrrt l t  eld
P. E. Hrrbra, f l fonrt lol lcrourcrr Or3ralztt loa.

l r



IISULTS M UE IADIC,(nICAL JfVEI AT
r1$ @tn L AvBoE, q,c{rB, tw rtlf (rL0t2)

D|llo[tcTl(nl

tort r l t l  drgletrd urraln bcarl l l  Golol lc, Nrr lort,  durln3 t95t
.t r Dlr l t  orlrd by t lr Nrt loml Lmd Cn1nry.l  Ee3tuta3 la 1961, tLr
Atclc BlrrSgz Oorlrelol (AEC) r rld othrr f rdrnt rge acle r rl3r3cd tbo
Nrtloatl Lrrd Capry (Drrrcltly l|. Iadurtrle r, fro. ) h lrrrtoBt cor
trrctr rad rsbooltrrctt for t lr  frbrlcrt lo! of clr leLrd (!.dl) lrult
fuel ol-.t t !  for t tr hl lu hrctor (Gllcr3o Olnrrt leor Off lcr) rnd for
t lr cbclcel groorerl l3 9f _ulrredlrtrd, mrlclrd lrrnlrr rcrrg ( l for
lorl  Olrrrt lolr Offtcr1.2,t Sl lor th terr lart loa of tLr IEC oortrrctt,
t lc rorl rt  6e pttat rrt  devotrd to ttc frbrtort loa of r l tcldl l ;  oc-'
Dor . l t r ,  br t l r | t  rc l j l t r ,  r ld  groJrct l l r r  f rn  drg l . t .d  Bsrr l r . l  l t t r
glr l t  Lrr olrrrtcd rt r rrduord lwel of ectlvlty rftet Frbrurty 19t0,
eld orlrrrLlp of tlr glrat rld t)soD.ttt rtt t8rltferrrd to tL. Drprt-
r.!t of Eocr3y (DOE) h FrDrurry 19t1.

A aubcr of prolnrt ler la t lr  Albrry/Coloalc rrer Lrve brea ldrati-
f led r r  Dr l l3  pot r l t l r t ty  ooatu lut rd r l tb  nr l l l r r  or l3 lar t la3 f rc  tbc
forr:r l{ l t toul Lrrd Cotpry'r lrrnlr fontEl Dlut la Colonic, Nw
lorl.f A rrdlolojlctl 3r8ret nr gcrfoned rt 22 gtojrttte r by lrrbctr
of t le lrdtolo3tcel Slwey Acttvlt l . .  (&iSA) fsoBg rt OtL l ldge Nrtiolr l
LrborrtorT (O$U.) drrll3 tbr lrrlod Scgtubcs tl-13, 19t{. Dc Arolnrty
rt 11t5 Gratrt l  Avcau. la Coloalc, Nr lorl  (AL032) rrr tbc rubJcct of I
nd lo lo3 lcr l  lwe r t l3r t lo !  o !  Srpterbcr  6,  lg ta.

r l ie grolnrty oolr l t trd of r trrrtotT Louse rtt l  oolporlt loa tbir
; tc  u t r r lor  r ld  r  f rsr t t  loor tcd oa r  t r r3 l  lo t .  De r rcr  a lor ly  rur
roradlaj rad to tbe froat of tbe bosrc r lr covcrcd by lrrn ead ltadrctp
hj glr!ts. Iort of t lc rrce to tbo rc.a r.3 trcc ead brurb oovcrcd.
lo rrghelt drlvrrrey courctcd rl t l  t lo ttaC3t. A dl lSru of tLc ato-
D.st rbcta3 tbo tpprorirrt3 lrogcrty bousdrrler r ld tht jr td e3trotl
rrtrbt lr lrd tot rrtrtrrrrcatr oBtrld3 t lr rrr l t lonco lr r lota t l  Fi3. 1.
t lc r3ctrnjr lrr lot l lotudcd ln tLr rrdlolo3lcrt 3rravct r l l  rpprorl-
nt. l t  31 r r ldc by 55 r decg. Froat rad rcrr vlrrr of tbe Psol,. t ty rrc
r lc l  ln  Ft  J . .  2  rnd 3r  a3tpeot lvc ly .

$T$'ET IENODS

tb rrdlotoglcel .Brv.t lr tLodr nploycd ta tbr lBttst of t l l r  gror

] . t t ,  r rc  dr rcr lbrd l l  k f  .  5 .
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llr rrdlologlorl .uv.t of ttlr ptolrrty tlotrdrdr (t) frur .rpo.
rrrr rltrr lt I r rbovl t lr groud rrrfroe tld et th 3roud trrfrcr tt
ortdoos 3rld loortloar; (2) r frrr rorl of t lr r lt lrc 3roud rrrf loc
outdoosr; (t) ruplrr of ortdoos roll; rad ({) dlrcot rtgur rld brte-
lrrt .otlvlty fra rurfrorr ol rtrloturcr ontdooss o! t lt 1ro1nr5. A
onprrbearlvr dorcrlgtloa of t lr r lrrry rrtLodt rad lartrnrltrt lon brr
brrl grereltrd la raotlr rlgort.6

f,trvEr lEstrLTs

Typtcrl brcl3roud redtrt loo tevclr for tLo Albrry .a. l  rsc
grrlr l trd ln Teble 1. I lr  drte lr grovldrd fot t)Brt)or33 of ccgrt lroa
rlt l  t le rtsret rctdtr ptcrated l l  tLlr rectloa.

All  rcrr lr. .3ttt  DaGr.ltrd l l  tLlr rr lnat r8. t8ors rrtdln3r; becL-
3rond rldirt lol tct lr Lrvc lot brra rsbtrrctcd. Sir l lgly, brcl3touad
colclatrrt loar hevc lot been rlDtrrotcd frc rrdlolscl ldc oolcrl tret lolr
l l  ro l l  rup lcr .

Gtrr lrrrurrteltt

hrut t r  o f  gr ld  pot l t / j r ld  b loot  rc l3Brcrcr r t r  l rc  p t r ra tad la
Trb l l  2 .  S l r f tcg t rnr  arporr8c r r tcr  rcr rurcd r t  3r td  golats  ovcr  tbc
aatlaa ottdoos trroprrtt  rrr r lca oa Flg. 4. Guu orl,ofgs3 artG! at
I I  ebovo thr 3roud rrrfroc rujcd frc 6 to lo tr l /h (rtcrorocat3rarr
gct Lour) r ld lverrjcd ! I l /h. Gene 3sDorutc srtcr rt  tb. 3rouad tur-
fece rt grtd polatr ru3cd frc 6 to 13 pt/L rad evcrr3rd s pr/L. The
terlrt l  Srrlr .rDo.D83 rrtc rcrrsrrd oa tLG Drotcrty rer l? pt/h et
locr t loa 0+12.5,  23. t8 .  A l l  o tbor  rcedla3r  rc tc  t3  l rB/b or  rcr r .

Soll  Strol lar

rblrty-f lyc rol l  nrplcr rerc tr lca rt tbir tsopcrtr. rLirty-tro
of  t l r r3  r t  r l r tcca locet lo l r  ldcaoted r r  syr te l r t lc  tuptc t  ( l lL32S)J
rrrc tr le l  r l t lost rcattd to Sttrt . t trotB83 rrtcs et tbe ttrpl i l3
goll tr.  Dtce nrglrr frc oEc tocrt loa [dcaotcd blerod mrglcr
( fL t2B) l  r r rc  re lcot rd f t l  r  por l t lon Ltv ln j  ra  c levr ted lur r  GrDorurc
t l t . .  l lc  looet lou of  t lc  nrp l3!  lac rbotn la  F l j .  5 ,  rad th t  rcrs l t r
o f  ree lyr l r  erc  Arcrc l ted ta  Trb lc  3.

t IL r  ro r l t3c l  ( l )  l r  r  u l t  rh lch  r r r  d r f laed  fo r  s rd l t t loa  Dro tcc t ioa
t t lDo l . r  fo r  FoDl r  . lgomd to  l r le  t r r t l !3  r -s r t r  o r  t r rDr  r rd l r t loa .  A
r lc ro roe l tg r l  (p l )  l r  onr  r l l l l o l t l  o f  r  ro r l t t . ! .  A  r t l l l ro r l t3 r l  ( l t )
l r  crr  t lostr ldt !  of  r  roo!t l . !  or o! .  tbotrr ld r lorotolat l i ! ! .
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f lr  ryrt6rt lo rolt 6r9l.t  t . t .  t l lel et 0 !o t cr j jd rt t  3o 15

cr dcatbr rt .roh locrt lol.  Goaorltrrt lols e3 2!tg ln tbr ryrt lrrt lc
rotl  iuplet rr l ;rd lrc 0.10 to 12 l0t l l  -( l tooeul.t '  p.t ;ru) 116
tvcrr;rd 11 fGf/ i .  t l t  oolctrtrrt loor of Zl lU lr t lr  0 to t or 6rPlcl
rvrrr jcd 1? i0t/- .rd rvrrr3rd f. l  nGf/t lr  tLr 5 to 15 or drptl  6r
plr l .  I l t  r l t to-of eoletl trrt lot rt  O to 5 or to oolo.tt t l t lol rt  t  to
iS sr lr ! .65. I lbtr dett r lct t let t lo rtrt te ef Ll; l . t t  oolcl l tsr-
tlolr o! tL. Drolt ttt a83 !.rt ttl ntflor, rltD drorerrllt ooro.ltar-
t loer rt lrerlrr l4 doptbl fr l  t l r  turfror. I t  lr  eotei l  tbrt t lc
Dtj lrrt  vrl trr frc ryitcrttc tuptrr, r l2 ud !S pGf/l  (rerplrr lL323llA

1ai AL3286A, rrrlrcttirly) rrrr trc locrtloor rlooi tbr &lpl lrr of tlc
Lourc. Dc Ll j lret colecltrt t ion fould ol t le grolnrtyr 120 9Ci/3, t . t
f rn  bt r r  nrg l r  AJ2B1,  l lc la j  tLr t  u3ul l  le  gr r r l t . t  eoacaatr l -
t lont rbwe brclgroud to torr t lr l  t0 or &9tlr.  I t  lr  brl lwrd t lrt
t lr  lnt l l  l rr i t3rrtrd grhrrl ly rr r trrult of lr tul l t  lnoartrel rsch
er freczhg eld t lrrhl,  r. l t l l t  t lore lnd rrr l l l t  bt t l la. Euplr
lL32B1,  f rn  0+12. t ,2 t . !1 ,  r  toor t lo l  lg1rr r lD3 to  be bc lc  I  dr r lae|c
ptl frc tbr roof of tlr L_ogqt, lr grobrbly rl rrcrtlrlt rrerplr of tbc
lffrct of reln rtr lh3 313 2!tg frc tLr roof to tbc jroold rLerc tbc
unalc lr rbrorbra r ia r.tr l ! .d lr t lc lolt .  I t  t3 l lro Drobrblc tbrt
t l r  urealu r l l l  Ds fur t tcr  d l f f r red,  becrc tcrs  ooaccatr r tcd r l tb
t lrr,  rt  tbc rbovc Dtoc.3tat Golt l luc to dl lgcrr t lc orlaln. Dcrc
.s . f t  o f  grobrbt r  crc t r t lv r  rbrorPt loa,  1 . . . ,  t l r  r r rer  r !9vc.  ju idc l i rcr
erc r lorr l l  Fi3. 6 rad l lctudc r! l tcl  of tpgrorhltcly 30 l ' .

hdtr r lr  lol lrred la ruglcr IL32S1A ud lL32BlE. Dc coaccatal-
t ior r  sg 2263.  rcrc  0.53 e ld 0.?0 pCi / ! ,  lvcr l t la3 0.62 pCi /3.

Srrfrcc Icrrnrceltt

A lpbr  ead bct r - t r r r t  re t lv l ty  rer  rer rnrcd et  re lcctcd locr t losr  oD
tbc toof of t le boulc, t larlc, eld oa thc rrphll t  reltrey end drlvcl ly '
tbc rerBl t r  o f  tbG3c lcr tuacrct ts  . rc  l i r tcd ln  T lb le  l .  {ph.  eot iv i ty
rra3rd f ra (? to 42 dp/100 cr2 rad rvctr3cd 2l dpl 'Ao0 t l t .  _Bctr-
l r r r r  ect lv i ty  ga3ea l to  0.02 to  0.0? r r td /h r td  rvcrr3ed 0.0f  l red/b.

A tnr r ry  of  t lc  outdoor  lGt tuacrcr t  rcru l t r  l l  grwtdcd la  Trb le 5.

t l te  eur lc  l r  r  u l i t  l lcd to  dcf l rc  tbc red lorc t lv l ty  h  r  rubr t rncc
rrd rqu l t  tb t t  qorat l ty  o f  uy redlorc t l r r  13otoD3 ndl r3ota l2.2 r  1012
dl r t l i r j r r t lo l r  jer  r la i te .  l te  gteocur lc  l r  o83 r t l t loa-r l l l to l tD of  I

cr r l r  o i  t le t  t rouat  y t r ld ta l  2 .2 f | r la te j re t loa l  pr r  l l !s t . .
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SreNIFICAN@ OF FINDITF$

I | r r l rccl t t  of  t t r  jurr  r tDos!8. levetr oBtdoo8a o! tD. DsoDcrtt
drtrnhd tbrt  thr rqrorua3 rt t3 et t  r  tbove t l r  3rond nrfrcr rugtd
frc 6 to 10 pl /h rad lvtrr j rd !  pt /b,  r  l rvcl  l r rr  tbra t l r  Dret j rotod
for tll Albery .t.r. For onlnrlrol, tl lc tytrtcrl brot3roud for tle
Albl4'  rrct  l r  9lE/L; r ld thc brcl j round fot t l r  t t r t :  sf  l f r r  tor l t ,9
rrosrf .r  9.5 tr t /h red sr l f . t  f rc 6.t  to 13 Fn/t  (o!c . t radrrd drvle-
t lo l)  brrd ol  5l  t l l lurr l .ntr .  hrrd o! tLlr  ldorut loo, tbrrc l r  ao
l ld lc r t loa  o f  t l r l  to  Lor l tb  o rurcd  by  3rue . t t )o t [83  s r t . r  ou tdoor t  oa
tlr grogtrt5l.

r le rcrul tr  of  2t tg lur lyr l r  rr tebl l tb t lc atrracr of urel lur r t
eo8c3rtsrt logr r l jnt f  lorat ly rbwe brclgroud ol  tbe t)solnrt t .  r lc
r tca l lG Go lcc l t8 r t loa  o f  l f  gCf /g  e f  Z l tg  h  tDo 3 ts t . t t t l c  tup lc t  l r
rggrort l l t . l t  11 thct tbr lorul  btct3tolsd of 0.96 9Cl/3 for the
Alblrg laGl.  lorcvtr ,  t le rvcrefG coacGltr t t ioa l r  bclot t l r  DOE juldc-
I t lc l0 of 3J pct/ f  23t9. Dc ter l t6 colooltnt loa e; 23tg rolrnrod,
120 pCf/ f  ln ruplc l [ .3281A, r l r  rgptor lutcly 3.f  t t rct  tLr I )E 3ulde-
I  iac.

l t r  r rc r  c rcccd la3  thc  au ldc l lac  fo r  r l lo r rb lc  oo l rcc t r ta r t loas  o f
2 3 8 9  1 o  r o 1 1  i r  r r t l r r t c d  . t  3 0  i .

1 lc  0 .62  gCi ls  tvc r t tc  coaccata l t loa  o f  2266 tc r rs red  la  tbc  to i l
ccptsc3 frvortbly r i t l  t le Albery erer btcl3rouad of 0. t5 pCi/3 of
nd i r l -226.

Tbc rvcrejc elpbr rct lv i ty of 2l  dpl toO co2 obtr lncd by neesuac-
r3!t t  o!  tLc roofr of  the bnt ldl l3r ud rr t t rryt  i r  rct l  bclol  tbc X)E
cri tcr ioa of 5O0O dp/ lOo sl2 for elpbr ect iv i ty fro nrturr l  srraiul ,
nrealrr-235, or urraln-238.

I tc rvcrr je rnd r tr l l r r l  bctr-3el l r  rct iv l t lcr  of  0.0.1 ead 0.0?
r r e d / h  r r c  l c s r  t L r n  t L c  m E  c r l t e r i r  o f  0 . 2 0  r r d  1 . 0  r r r d / h . t  !  c r ,
rc rtlc ct iv cly .
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ertf ptet rf.llltrltrb
(rryr)

Onr Orn
altorrsa aE)ollaa 8lta

rrtr rt t r rt tb rrrtrceo

0{O0, ll,
0{O5, L
o+lo, lL
0+15, L
o+20, tr,
0+2J, l[,
o+to, L
o+tt, n,
0+40, L
0{t, x,
0+t0, lL
0+55, lL
o{o0, t l
0rO5, tl
0+10, t l
0+15, t l
0+20, t l
0+13" 5l
0+!0,  l l
0+t5,  tn
0+a0, tn
0+45, t l
0+50, 5l
o+ t t ,5 l
0+O0, lon
0{O5, l0l
o+to, 101
0+15, l0l
0+20, l0l
O+2t, 101
0+t0, l0l
o+ t t ,10 l
0{0, l0l
0{ t ,  101
0+t0, l0l
0€t ,  to l
0+tt, It l l
0{0, It l
0r0t, It l
0+10, tt l
o+trt, Itl

6-10
?-10
?-10
?-10
?-10
7-9
?-10
7-10
a-l0
6-9
6-9

eIr
6-t
6-9
6-t
6-9
6-t
6-t
6-t
6-E
6-t
6-t

c]ro
?-10
7-9
7-9
6-10
6-t
7-a
7-9
7-9
7-9
t:t

6-9
7-9
?-10
?-11
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ntr rt  I  r et th nrfeoeo

0+20, lt l
0+85, l5l
0+t0, It l
o+t t ,  I5 l
0+t?, It l
0{0,  I t l
0+45, It l
0+t0, tsl
o+'t, l5l
0+20, l?.51
0+t5,  l t l
0+O0, 201
o{Ot, 201
0+10, 201
0+15, 201
0+16.f ,  to l
0+20, 20n,
0+21, l0l
0+2t, 201
0+t0, 201
o+!5, 201
0+a0, 20n
or { t ,20R
0+t0, 20n
0+55, 201
0+15,  2 t .6n
0{O0, 251
orot, 2tn
o+10, 25n
0+12, 2tl
0+15 ,251
0+20, 25n
o+21,251
o+25, ts l
O+!0, tt l
O+ t t ,2 t l
0{0,  2t l
0 { t ,  2 t l
0+t0, 2tl
o+',, ztn
O+t t ,2 ) )
0$0, t l l
OnOt, t l l
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t
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I
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t
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7
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9
9

a
a
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t
7
?
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t2
6
I

?-r2
?-10
1-t2
t-tl

?-9
6-9
?;ro

6-10
9-12
7-r1
9-t2

t-l0

rIr
a-rz
t-l2
l-9
t-9
t-9

6-10
?-10
t:!3
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t-9
?-10
6-lr
6-9
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a
I
I
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t
6
9
t
6
t
t
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7
6
7
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I
6
6
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lirDlr t. lrnltf of roll nrplr rrrlyrlr cr tlt proprrty rt
lllt Grrtrrl rbrrrr, Cotollr, l|rl lorl (lIJtZ)

lmgto Loertloar
lrdtonrot ldr corentrrSlol ltCll ll

2265b tttgc
Drptl
(oa)

lrrtmetlo ruohrd

ll.t2$A
,|J2$B
&!2&A
lLt282B
TJ2I'A
fl,t2ttB
Ll2t{A
trtt3aB
|lt2E5A
ll32s3B
lLt2t6A
lL32368
lL32$7A
a.t287E
AJ28IA
tr.g2ttE
tr 32894
l|,t230B
fiJ2gr0A
flJ28tOE
xr2SrrA
tI323118
xJ2Sr2A
a,32S2E
rL3231tA
a328rtE
fl.t211,lA
A.t2tlttE
uazttSA
Ir2trrD
naz 6A
f32rr68

0+O5, tt l
0ro5, t l l
0{r5, 201
0{o5, 201
0+16.1,  to l
0+16 . t ,201
0+21, 201
0+21, 201
O+21, 251
0+21,25n
0+15, 2gl
o+ l t ,29 l
0+20, l?.51
0+20, l7. t l
O+21, l l
o+25, t l
0+10, 5l
0+10, 5I
0+25, l0 l
o+25, 101
0+33, tER
0+t5,  l tB
0+30, 25n
0+30, 25n
0+15, 251
0{5 ,25n
0+t5,  31R
O+ts,  t ln
0+t0, lon
0+t0, tol
0+a5, lt
0+a5, tr

0 . t !  g  0 .060-5
r-15
0-t
5-15
0-5
5-15
0-5
t-l5
0-5
5-15
o-5
5-15
0-5
t-r5
0-5
5-15
0-5
5-15
0-t
5-r5
0-5
5-15
0-5
3-15
F5
t-r5
0-5
5-r 5
0-5
t-r 5
o-5
5-lt

t2
t .4

16
l . t

2 l
t .2

tr
1 .7

a2
6 .7

t t
t6
t2
4 .0
6 .9
t . t

r7
0. t3

12
2 .O

t0
t2
L2
1 .6
0 .a7
0.t10
0 .9?
0 . t7
0 .a t
0 . t0
6 . t
a . t



i l

1?

TrDlr t (eolttrrd)

tuilr Loortlolr
bdlotrcl ldr oororrtntlo (fGt/f )

2261b Stlgo
Drptl
(or)

llirtd reilrf,tro

t r t2D[A 0+ l2 . t ,2 t . t i
I,.tZnD 0+l2.t, Zt.f l
f l ,t2Ec 0+12.5, 2!.! l

0-t
t-r5

r'-t0
o.zo I o.rl

120
t9
t . ,

rLooetlolr of roll urgtrr rrc Acl ol Flg. !.tfrdlortrd corrtlrt .ssoa lr rt tlc tllt ooif tdnor lrv4 (g Zc,.
- 

e&elyttorl .aaoa of rrerrrr.lt rerdtr lr ( !, tr (9!r ooirr-
drlct trrrl ) .

alyrtatt lc nrgle. la. trtr l  r t  3rtd
lalr arDortta.

ttrrd nrgltr .a. t t lr l  frc rr lrr
tr lr  arDorEaa 8ttar.

locetlole lrrrtgeotlve of

rDaa to hvt tlcvrtril



t6

t r l

t r n F l r t
G l c a F l l G l t t l

l l l

t r l

t " ! t - l : ! t r t o l :

I
I

or
o

o

. : ln 6
a

d
t .
!b

l a

EIy
rD

t t?
o c t
t:-
. tx
t r t
, 9 4 .

GI
a a
a - e r u
€ . o
r !€.a
t o l

fg:
. l

4
o b

l l "' i  I
r l t
l * -

oca r.
t l '
L t . o
o . | {
a ,
a h -t l ;

t . l
- f t
d ( ,

tt.
i l

o 9

!E r
a  a rr a l

T T

l3-

s.qqle
occ lo

a

bb
..1 -  e!
ta ! i?
: i 2 t r t ! '
ir E 'l-3r iIT: F 

I I :
r f  t  1 If,lr i ri

-
a
t
a
t

Y

GI

t
t
t

Irl

a
l
t
ar.
I

oa
a
t
O

&

a
o
-
)
t

!
GI
Ie

t
Fl

I
!

a
- . 9
= tv o

! t
IT
l a
, ! a. - o

t

a
T
,F

I
ts

.P
a

a
a a
lr Gl
, r l
a . C
tt
I Y

t r
Lr . o

O > .
. D
: t
h- .
t:.t
o -
:E
i.
L .

3t
I

r a oc l
a
O t a
- l a
t r
a -
o lrg
. t l

I ' l
fl

O r l
:a
t
a
lr



. 3
G | 9 -
O A

. ! a  .  a
>rt rn lr
t _ l
L F  O  .
I  r a
I  r ! J
o . a t
| r  O F T  O

.  rE- .  t
! i : ! t
l r  a -  a

d J  l a
e r e l o
| r | e ! !  a  l

J '
c l l .  r  a
Ecl: t
l l J  a r .

a r l t
{  e  h . r  t
.<t tt t

ct
o

ro
GI

Fo
Cl .
rc
t l

F G I
v | E |

c

g
! t ! o d
F f . . a

gr rFs rRq
i iT T T , ?r a 9 a i E ) o r ' r q

r? . l'l' t l l '
oo

O -

I
a
t

a
t
a
il

9 r c
f i F l

GI
CI

cogr ar

a
t , P
O l .

l r o

!  lE
i:!
- .

O
I

I
h
aa

o
-
t
I
a
a

l.o
,y
I
O

t
ta
a
a
I

a
t
t3
!E
E3
i ;
:s
il
E ",'r i
1 O

EE

L : l

! !
t :
Es
ri
\ F I

= . ,
- a

rg
di
a l

i
F

cl
t|,

t
Fl

t.lt
h

tF
d

ea
ll

|l
a
a

|.
!a

d

c
a

o
c o
a a

L lr . o
t . -
a a ,

a
l or e

ra

F I A
{ t
o \ ,
a . l

C ' T
o o  a  o
O t Y d
a l  o

t C F t a
l e  r .  t
, c  O  r a
. a  a  I G L
r t  r  !5

t a I  . t a  I
6 a

E o  E  6 o
G :  G  -
l ' l  -  a r l cB  ra . r
G l  a  G l  a  t l a

I  a  - . o
t  O  t  g  l !
O -  O <  

- . ! .
.  o  a t

tb t t  g-
i .  . r C  a t
I  r  l r -  I
l a  a  c ! -
| .  I  r l E  o €
3 \  J  O  J  '
l . -  l  a  a  -
. C ,  o .  f  e
I  I  l , . -  r  t l
l Y  l !  . t s  O
O o .
9 ( , l l

a o
A | l
a a
\ L

. l h
^ a a
a Y a

I a | i
a o ay a O
_ r . t
I I

} O
? r a a t

a
3 . . . L
a a

a
cE
a
t
I

h-
.l

ra
ar
e
a
a
I
a
t
I
a
.F
a

t

fo
I) !a

O O I
! J a
a a a
l r L O

ooF
!1.
a a a

FFt,^
l  a  a l

\
:  i  i t
I  t  ! -( ' t D o r



tl

lliitr I

il./l[lFul2u

1 .
2.
t .
f .
t .

15.

16-17.

l '.!7 .

Drner
Orrlrr
Glrrtrr
6ttrrl l
hyr

l. A.
LF .
LO.
!. D.
t. Y.

DNllNX. DISDDUTICI

6-10. f. L. brllY
11.  L .  f .  b l3r
12. T. l. It
tt. Dtt llDllortlo$
la. hDorrtorY boordr

Oll lcc
- lc

lsEllltr Drs[DUTrCl

Off tcr of Arrlrtut Lu3lr, tnrrtt bt.rreL rld Drvctolrclt'
OrL lld3c Olnrrtlor3 Offlor, OrL lld3r, Dt t?tll

TrcLdcll lrtonrtlo Oltlr, DE, Orl ltrlle ' !'l t?t31

trtDrr f . llltrrD, U.8. Drlnru.Bt of ?lctgy' 1'901 Orrrrltora

lord, Grnutal, D 2On1



OF{L/RNAeUlzBtb
(a03f )

RESULTS OF TI{E RADIOLGICIL SI'RVEY
AT TIIT GNTRAL AYE}IUEI OOTO{IE' NET YORK (AtO31)

l
t

b
p

l{:;}i\r'":

Aoar to m hfonn.tlon In 0iaf 13otl h limiiol'0lhof
tncs cn n. dblrlDdacn r$ |f|d F DQ|rlfrrfrt ot tilnt

rnlo.'|nn.||l ef tmrt Goitts$il
nI.



0A/ll8l-lt,llf
(rntf )

|rdtl .rd trf.tt brercl Dlrlrtor

rEI'LII OF UE TTDIOLGICI OlYlr AT
It{? BtllL rD||!& q,cfll, tE tDtI 0t0ta)

t. L. hrley. l. A. hrrrr, lrd l. D. Cottrtll

brrrcrlgt Gcaltttd
Drtt of lrnr -

- tfovrbrr 19t|
frly l9lJ

a

a

hvcrtl3rtlor Tcrr

l. A. hnel - llSA Dro3rr ltm3cr
l. D. Gottrell - FUSffP DroJret Dlrrctor
t. L. hrlry - Flrld 3rrvq trprrrlror

lorl, lnrfonrd
IIDIq.(EIQiI STYE

rr tlrrt of tL.
ActIVITlDS N(ElrI

lrrlnred Dy tlr
otl lrrE MrroNrL r.a(ntil)il

Ort l ld3r, Tl l l l rrr !?t l l
oprrtrd fy

IATTIN IAIIEITA DIEGT sISlEE, INC.
lor tlr

U. '. EPATMI|T OF llITCI
rrdrr Gcltmct No. f-AGOt-ffcllla00



a

GNTENS

brr

L I T O F F I O U I I S .  .  .  .  .  . .  .  .  .  .  .  . .  .  .  r  o  r . .  .  !  .  o  .  r  Y

L I I T O I T I I I S  .  o  .  .  .  .  .  r  .  .  .  .  .  .  o  .  o .  o  .  r  r  .  .  .  Y l l

lmfl i lLlD0Flf$. .  .  .  .  .  .  .  .  .  .  .  r .  .  .  . .  .  .  .  .  .  .  .  .  .  l t

n | . [mCf IC l  . . .  o . . . . . . . .  o . . . . . . . . . . . . . .  o  I

F IVE IE I ! ( s  .  .  .  o  .  .  .  .  .  r  .  .  .  .  .  . .  .  .  .  .  o  .  .  .  o  .  I

J IVE f , IE I I I LTS  . .  .  o .  .  . .  o . .  .  . .  .  .  . . .  .  .  .  .  2

Our l l t t l r 11e l t t .  .  .  .  .  . . . . . . .  . .  .  . .  .  .  2
Soll tergttry . . . r . . . . . . . . . . . . . . o . . o . . . 2
Srr f rorhrr l t re l t t  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  t

SIONIEICAIfGE oF FInDnlFS . . . o . . . . . . . . . . . . . . . . . . 1

IDFB I I I IC8S  . .  r . . . . . . . . . . . . . . . . . . . . . ' . . . .  5

I i l



Elrril

LIET OF FICUIES

Dlegru r lcla3 3rld goll t  rad 3tld Dlocl loott lolr
ortdooss o! tlo DsoD.stt rt 1117 Cratrrl Arelue,
Coloclc, llrr lotl OtOla) . . . . . . . t . . . . . . .

trrr

Frolt vlrr of tlr lroptty rt ltrl? Crltrrl
6toalr, lfrr lorl, (&O!a) loo8lr3 rortlnrt

Avrlut.

&rr vlel of tlc DroD.stt rt ltf? Ctltrrl &clll, blolle,
I f r r l o r l ( f L034 ,  l oo t l l 33o t t l r as t  .  o .  o .  i . . . . . . . .

Snrfrcr trur rrDorta3 rrt.s trt trrrd tt  grld polatr
ontdoors on tbt trotnrtt et ttrl? Cratrrt Arolue ,
Coloalc, lfer lorl, (fL0!a) . . . . . . . . . . . . . o . . . . .

Looetloar of rolt mrglrr ol t lr
&.aur, Oolollc, lhl lorl (fL0ta)

DroDestt rt tt{? Gratrrl
a a a a a a a a a a a

Ert l rr t rd rrre r l t l  ool tuhrt io!  . rc.rdla3 Srldr l l le t  oa
tbe gropstt tt l l47 &ltrrl krllr, Oolollr, tfc torl'
(AL03a) .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  o .  .  .  .  .  .  .  11

10



LIST OF TAI,ES

IrDtt lrrr

. . .  12

. .  l t

.  .  .  15

. . .1?

.  .  .  l t

I

2

Ercl3rolad r ldir t lo!  l rat t  l !  t l3 Albrry etrr  '  o '  '  '

lcrul t t  of  t lc arnr 3tt)o! !ra srtc rG'suacl l t l  o l tdootr

o! tb. DtoD.ltt rt lltl? Grltrlt Avllrr, 6lolll' lfrr lorl

(&03a) .  !  .  o .  .  .  .  '  '  '  o '  '  '  '  '  '  '  '  '  '

tcrcl t t  of  tot l  rrrDle rar lyr l r  oa t l r  prolrr t t  r t

11rl? Crltrrl Avrmr, Oolortr, Nrr lorl (ll.0l' l) ' '

lcrdtt  of  s!r f .c3 r l r l ts ls of r t rsctBa3s l t

114? Cratrel Avrlur, Cololie, Nrr lorl (ALO3tt) ' ' ' ' '

Sntry of outdoor l3lrBaa.cltr esd rupls 8alBltl oa

tlr groptty rt tlrl? Grltrrl Avras:, 6lollc' Nrr lorl
(AL03tf) .  .  .  .  .  .  t  '  '  '  '  o '  '  '  '  '  '  '  '  t  '  '

v l l



A(S{('LEDOIE{IS

h|.rreb for t l i t  proJlct t . .  tPoBrored ty t l l  Dlvlr lol of bredlr l

Aetlon FroJrotr, Ort Ei-3e Nrtloarl hboretorT (Onq.). U'8' Drlnrtreat

of Earrty. Dl tltbosr itrl to rebotlrdt. tt. rtPPost of

t.  E. Brubli tr,  Dlr lotorr Dlvlr loa of l6rdlr l  Aotloa ProJ'ott '

E. G. Drtract, harSer, RlslAP/suptlr Frctl i t lel Grolg, ud r..b;rr of

t l . ls t trf f  .  Dc rutlott sroolgtrr tbr vl lnrblc goltslbBtionr of

A .  C .  l n t l c r ,8 .3 .  E l l i t ,  J .  A .  l obe r t r ,  A .  C .  T tac r ,  r l i l
I .  G. tr lcl l t tr  of tL. I |$A SfoBD for lnrt lcl lnt lon la aollrot loa,
earlyrlr,  ud rr lnrttnj of Crtt i t  t lr  r l te of tLl 3!tv3y. Ia rddlt loa,

t lc luthorr tgpr-olrte t lr  traurcrlpt grr lnretlol Dy l.  F. Cert lrt  rsd

P. B. Errt lu, I l fotr l t toa lcroutccr Ot3ralart loa'



rEST'tT8 A SE rIDI(L(EICIL g'TVEI AT

114? c8lrn& AYIDIUE, q,(ntE, DGI lutl (Amt')

INtloutcrroil

l o t r r t t t d c p l e t r d l r r n t l b c a l l l n 6 l o l l . , l | t r t o r l , d u r t l 3 1 9 5 t
rt r gl.!t a!.d I, tL. Nrtloml Llrd Gagrry.l Deltaata3 ta 1961, .trc

Atcls Bner3y O-i . . foo t fgCl,  .oC ot l rr- febetel  r l r lc lel  c l3r3cd t lc

iii lo".r ur-i corprry (grrrrtlv lL I

trrctr ead rrbooltsrots for ttl trbr

fut  ctrel te tor th l r t lu brctor

6c ohalcr l  groccrela3 of^ulrrr l l l l

to r t  Oper l t loar  gg113 j1 .Zr l  E l loc  t i

th roll ' rt tle Plut rer &voted to

Do lGt t t ,  b r t le r t  rc tSDt r ,  tud  proJcot

pt.ot  br l  olr t l t3d r t  r  tcdserd level

ird oraerrbip of tLe glut ead gro1nr

rclt of Eoctjy (DOE) la Frbrurty 19t4'

A nubct of t rroFrt lel  la tbc I

f  led rr  bcln3 DotGlt l . l l l r  ooatulart

forrct Nrttmlt Lcrd Corlnly't urul

tort , .4 A redlolo3lcl l  3g8vct t rr  DC

of t lc l rdtoloSlcel  Sunly Act lv l t l r

LrborrtorT (OnU,) dcrhj tle lnrloil
i i - rrrz datrel  Avssur l l  ooloaic '  I

r rd lo lo j l c r l  lwcr t l  j r t loa  oB SGPtGlbGa 7  '  l9 t '  '

Dir  concrclel  Dsoltcrt t  colr l t

hourc l r  lbora la Fl3. l .  tL3 tcct l

lerl rurvct trt lPPtorlutctY 15 r t

v lerr  of  tbc aroPcrtY rrc clca la I

l lc rr i l io lo3lcl l  survcY

D. t t t  r rc  d : l c r lbed la  Bc f '

stnstEr EIION

rcthodr crglcYcd
3 .

la thc satvcy of tLlr 9ro-



Itr rrdlologlerl nrv.t ef tllr DsoD.ttt holldrd: (t) lrnr 3aDo-
l l t t  srtrr rt  I  r rbwr tbr 3roud rrrfror rad et th 3roud ruftsr rt
eltdoos Srld loort loari (2) e trnr .cr! of t lr  r l t l r .  trot ld rrrfrcr
outdoorr; (t) rupl.r of oltdoos rolt;  rd (r l) dlrrot r l l f ie rDd b.t.-
lrrt  ret lvlty fra t lr frorr of rtrsctBacr oltdooss ol t lc prolrrty. A
oclnrbrlr lvo dcrcrlgt lol of tbc rurvcy retlods rad lartr[entrt l , :n hevc
Dera prcrclt.d ta t lotbrr rc1nrt.6

srvEt r8$tLrs

f lptcrt btctgroueil  redlrt loa lc'cclr for t le Albrry la.r tac
pr33att.d la Trbte l .  l l r  dttr lr  grovtdtd for Drst)o33r of ootlnrlron
rltL tta t!$r.t  rrtultr Dr.r3lted ln t l i t  reotloa.

All  rrrrurtclts trtcreated ln t l i r  acDort trG trors rrtdla3r; brcL-
3ronad rtdlrt lol tcvclr Lrvc lot brea rubtrrctcd. Sir l lrrty, becl3rolad
oolca!tatt loar hroc rot brea subtrectrd frc redloluctldr coaoratntloar
la  ro l l  tergter .

Genr kerlrerrltq

htn l t r  o f  j r ld  go l l t / j r id  b loct  lG.rEr3 l3at r  rac grr rc l tcd ia
Trb lc  2.  Sur f rcc t r r r  osDotEac r r tcs rcr rurcd r t  3r td  poiats  over  thc
alt ls3 oBtdoor psoDettt t tc r lcrr ol Fl3. 4. Grrt 3ttroruac rrtcr rt
I  r rbwc t lr groud rlrfrcc rra3cd frc 7 to t3 pl/h (rtcroroeat3carl
1rr Lolt) tad rvcrrlcd 9 II/L. Gere Grt)orBac rltls rt tL3 jrouad rur-
f rcc r t  gr td  golat r  r ra jed f rc  6 to  17 pB/L ead rvcrr3cd 1O pR/h.  l tc
urlru trn..rpotaac rrtc rcl lnrcd rt t le grolnty rrt 19 pB/h r loa3
tbc dr lp l iac arr r  tLc r ide of  thc hosre rpprorhr t ia3 gr i i l  locr t loar
0+20, loR ud 0+a0, lon.

So l l  Se ro l l a r

tLlt t t-t lrcc roi l  nrpl3r tcac tr lca et t l i t  DroDGrty. &caty-tro
of  tbcrc. t  tG!  locr t lo l r  ldcaotcd 13 r t3 tcr t t ic  suplcr  (AL3fS) l  rcrc
trtca r l t lout rcarrd to 3rnr GrpofD,ae lcvclr rt  tbe tupli l3 polatr.
Srvcl tuplGs rt f  ivd locrt ionr ldeaot:d birrcd rugler (AL3aB)l rsre
tclcctcd rt ! ,o3it lolr Lrvl l3 clcvrtcd 3eln er!,orB8c lcvcl r.  I lc locr-
t loar  of  nrp lcr  l rc  r lorn ia  F l3.  5 ,  ud tbe rerut t r  o f  ra t lyr l3  l rc
t r r3rcEtcd la  Trb lc  3.

l f lr  tocat3;n ( l) lr  r ult  rLicl rrr defincal for r.dlrt loa !,sotcetioD
ttBsDorCr for gcoglc crgorcd to Dcactsrt in3 r-rrtr or SrEr rrdirt log. A
rleroroest3ea (pl) lr  ole r l t l ioatb of e rocat3ca. A rt l l troeat3oa (rR)
It olc t lonreadtb of r roclttG! or oa3 tbourrad l icrorosnt3cns.



!

Suglar r.rG t. l .a tt  0 to 5 or r ld rt 5 to t l  or drptbr frc msh
leert lcl r ld frc l5 to t0 el rbere r lrvrtrd lum 8.t.r r3a. .el. lrrd.
Qorotltrrt loar e3 2!tg la thc ryrtntt lc rolt mrgltr ru3rd frc 2.1 to
fi fCf /f (plooculcrr gnr trn) rrd rvrrr3rd ll j0ll j. ILI oororrtrr-
tloor ef lllg h tlr O to 5 or rrrglr! lv.a.f.d l? 9Cf/3 erd rvrre3rd
6.6 pGl/1 l l  thr 5 to t5 er 6rgtl  urpler. l l r  rrt lo ct coeerrtrrt loo
r t  0  to  5 er  to  concrr t r r t lon r t  5  to  15 or  l r  2 .97,  l ld lor t l l f  t l t t  6r
l l3"Lrt colccltrt t loar trt  loortrd mtr t l l  nefror. Dr nrDlr frc
jr ld loort loo 0+2t, 5l (/ lLta$5A) Lrvl lg t le rulrc eotoclttrt lo! foud
o! tL. DsoDlFlt (t7 pct/f),  ud rt l  ot lrrr elcrrdl l3 t lr  DOB grldether
colortal l j  Zttg i l  rot l ,  r.r.  lrc &ptlr of 0 to 5 or. Elrvttrd lum
rrr  obr lprd r r roo l r tcd r l ! !_e ledrr r ,  o . t .1  l IJaSfC,  rugtcd f rc  15 to
!0 or Gortr lD.d 6.1 gf,; l l  j  2!tg 116 rrrrstrd-!9 pl/L 3tnl rot lvlty. l tr
. t t l r . t3d. r . r  f ro .edl r3 f r ldr lhr r  l r  60 J .  D.  loor t lo l  o !  tL .  Drr
p.tt t  tr l lca l l  Fl3. 6.

lrdlrr ulr l . lnrcd la r lr rtrglrr frc four looetlont. TLr ooa-
erntrrt lou of 226y relgtd frc 1.t to 2.7 j9l l j  rrd rverr3cd 1.!
iC l l j .  Dr  r twr t rd  3rr .  ud r rd ln  lwc l r  r re  br l leved to  be r r roc l -
rt.d r l t l  t le oladrrt.  f t  lr  leorl t lr t  cl ld.tt  oa rr l  rrrslt l l t  fro
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dltcntnrd t lrt  t ls alt)orlro t l t .-. t  1r rbove tL' t togd l lr tr-ce r l l3ed

it; r io t3 rn/i ud lverr3rd 9 p1/t; . l.t.l tlr 6re .3 tle brol-

tsoltd fot tti Albery lttl. For tollnriron, tle typtcel brclsrould for

ttr Albrry tret Ir f-pVf; eld tle b-cl3ro'r-d tor tlr rtrtr of N"
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rG 3!rc ct iv cly .
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t G. lrtlrr, !. t. llllr, t. A. lobcrtr, I G. Trrr, rld
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E tYEr llsltLrs

T 'p | ' c r lD rc t l soud r rd l r t l o l l r r e l r l o r sL .A tb l r y r t . r l t 3D t . 3 .F
tod l l  Trt lr l .  Le detr rr gt i l i lei l  tor Dgrgor.t of colnrlrol r l tb

i i .  t . t t .y trrdtr grrr l tr i l  l l  t l l3 3'Gtlo! '

Al l  rerlr. lratr grrt. l trd ta t l l r  rr lnrt rs. t8o3t rr ldl l3r; brct-

grouad rrdltt lol lrvrlr Lrvr lot blr l  r lbt"ottd' S1.ttrrty'  brcl lrossd

ooro3atalt lolr Dlvc lot brra r l i tr tcttf  frc trdloasctldl coaccltrrt iol l

l l  ro l l  l t lg l l l .

@

tflt roeatlel

t)atDot r lor lnoPle
t lerorotl tgrl  (pl)
lr or tlorrldtl

( l ) l r r s s l t r t r l cb re rdc f t ae i l f o t r r d l l t l oa t ' so t3c t l oD
rrpored to tt  Btrrt l l3 8-sltr os SrDr rrdlrt lol '  A

lr olr rt l l tolt l  of r rorl t f3! '  A l l l l l roclt3rl  ( l t)

of r  rorat3e! ot o! '  tboBteld r lcroto' l t t3st '



IIBULI8 OF 1IB !IDIC,ooIETL SfYEI AT
11OO cE}fDA. AYDUE, d.C{t8, 1fiil lDlI (LOfl)

nulouleuqit

lotl rltl drgtrtld rrlrll brjln ll 6lal., Ni lorl, drrll3 t95t

rt r glut orlrl ty tlr Nrtlorrl tnd cor1nry't Er3lull3 ll l96t' tlc
Atnf c lrrrgr 6nlrt lo ( l tG), l ld otLrr tofrrr l  r j lnclcr r l3r3rd tbr
tfrttoul f.riC ennrry (Drolltly lA fldlrtrlcl, Iro. ) h lrrrrors coF
tstetr r ld rrDoorlrrott for t lr  frbrlort lo ol t lr lehd (t.6t) trulr
f33l elsltr for tb lel lu brctor (6tce3o Olnntloor Oft lcr) ud for
ttc olr lcrl  groetrr la3 of nlrr ldlrtr! ,  rarlclrd lrulc rcrrg (Nrr

torl Ogentlots @ff ls3).2r! Slrcr t le tcnl let loa of th IEC coatrtct.,
t lr  rort.t  tL. gl11lt rrt  lcvot.d to t lr  frDrtoetlol of Olr ldla3 or

t )o ! t t t r ,  br t t r r t  r r l j ! t r ,  l ld  proJect l l r r  t rc  &gl r t rd  t r l l l l . l  D i r
plut Lrr olnrttca r i  I  rrduotd lrrrt  orf tat lr l ty eft lr  Fcbrurry 19t0,
lad oraerrlig of 3Le plrat rld grolnrtt lrt trutf3rtrd to tLr Drpert-
rrat of Eerr;y (mE) h FebrrrtT 19t4.

A lrrbcr of jrolrrt lrr l l  3Lr Albrry/Colodr tr lr  lrvr Drea ldeatl-
f  lrd er btl l3 potutlel ly oortel lart:d r l t l  rrrnl l  orl3lut i l3 f ro tbc

fonrr tfetlorl Ltril Oor1rry'3 lrtttr forrt!3 Dlret le 6loale, Nrr
torl.l A ndlolojlcrl 3rtv.y rer lnrforrrd et 22 gtoj,ettler by rerbcrr

of t l t  }dlologlc-l  Srnry lct lvlt lrr (f fSA) ttolt t  l t  OIL l id3c Netioml
LtboretorT (ODIL) dlrhj t le lrr lod Srgtobrr 1!, t t ta. Dt t)roPcrtt rt
ll00 Ccltirl Avelu tl Otoata, N.tr lorl, (lU)fll rrr tl! 3sDj3ot of r

nd io lo j lc r t  l l r r r t i3et lo  o l  Scptcbcr  9,  l9 ta.

ILlt cncrclt l  t)sot)Grtt eoerlrtrd r co!e83tG blocl rad o[cat f tr

lr l  Dotldl l3 locrted oa rn lre3l lrr tr lu3l lrr lntccl of lrad. l lc

Itm ftcl l t  to t lc ftont of t le blt ldl l3 lr 3rrrr oov3rcd. l lc rrcr to

t lc r ldr tad rtrr of t lc butldl l3 lr grvrd r l t l  rrpbrlt .  A i l l r3ru of
t lc proprty rLclag t lc rggrorhetc t)sot)ctty bonadrrler end thc arid
!ctrort . t trbltr lrd for lcrrsrclcltr outr idc t lr  Dolldta3 l l  r lca ln
Fl3.  1 .  De l t regutr t  lo t  l lc lsdcd lo  t l r  r rd lo lo3 le l t  r l rvcy r r r
rglrortut.lt ?t i rtdr rt tL. f rolt f rcll3 C:ltrtl Arcasc rad 53 I dcca
o.! tb. r ldc r ldr. Frot rad rcrr vlrrr of t lc Dtotrcstt rrc r lora la
Ftgr. 2 ,r l ,d t,  s.3D.ctl tclt .

slrrvEr rE'rfoE

I l r  redloto3lcr l  ta3t. t  lct lodr ggloyed la t l r  3l t t3y of t l l r  Dtr

D. r t t  l r .  d . to l lDrd  l l  l l f .  t .
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&rl l+orrnr

l l reS-rl tDt ryrtort lc rolt nrgtor rra. tr lr l  r t  terrt.r l  tocr-
tloor or tt. prolnr$1. l,Frtllttlf d.!ot.r nrgter tht rrr Srtrl rt
grld locrtlorr lnrrgrotlrc of tl1 3rne .rDo.s8e lryrl rt tl. ttollt of
nrgllrg. De loortloar of ttr rugl.r lr. rlcl ll Fl3. l, rld tle
r t rd t r  o f  ru lyr l r  r8c t ) r . . . l t rd  h TrDle t .

Eu9l.r rra3 trhl 13 O 3o 5 cr rld rt t to tt c deltlr fra rtet
loort lor. Oolcrltrrt loot of 2!tU h t l t  ryrtrtet lc rol l  rrrgter relgrd
fra 0.?t to 1!0 gCUJ (Dleocsrlt to 1nr gro) r ld rvrn'e68 ' f , l l l l .
Dc coloratt. t lct of 2ttU l l  t lc 0 to 5 or rugl3t rv.a.ttr l  !1 lCll l
rrd rvcn3rd 12 F,Ul ll th t to 15 or drgtt rlrgllr. De rrtlo of
ooacoltrrtlo! rt 0 to 5 cil to coloratrltlol et 5 to lJ ca dr93lr rrr
2.63, | ldlert l l3 t lr t  tbc Ll3lrr coacoltretlorr rrc loertrd r lrr t lr
r lr frcl.  D: mrglc frc lr ld tooettoo 0+32, lL ( lLf l8faA) hvle3 tLc
rtrlrrr co!G.!t8.tlo! toud ol tlr DroD.rtt (1t0 pcf/l) rd tlr tlrec
otborr rrcccdlaj t lr  DE pldoll lcr coleerl l l3 2!tg 11 tLr rolt rrrc
frc drptLr of 0 to 5 or. De 5 tg_lt or nrple rtt l  51 gCll l  r t  tocr-
t lo! 0+32, !L t ldicrtcr t lr t  t lr  2!tg 1.. r l3rrted fsrtt lr  l l to t lc roi l
rt  t l l r  loort lo!. f t  l t  betlcvrd t lr t  tL3 rrr l ln Lrr r l3rrt.d !,sl-
rerl ly er r rrrdt of lr t tsrl  procerrcr r lcb rr frcrrh3 rrd t l tr la3,
rrltll3 t!or, ud rrrbht bt rllE. lt lr rlro ptobrbtc tlrt tlr rrralrr
r l t l  bc fnrt ler dlffurd, becorc terr oolccltt . tcd r l t t  t lrr t t  t lc
ebovc D8ocGs.cr colt l l lc to dlrD3sr. t tr lrr l l rr.  Dr rrcrr ol tLe Dre
Frtt r l tb r lgalf lceat coac.ltart ioar e3 2ttg rrc r lora ta Ft3. 6. l le
to t r l  r rcr  r l tb  oo l tu lnr t ioo ercredla3 t lc  au ldc l i rc  l . . t thr t rd  r t  ?0
ro  90  i .

lrdlu rrr . . .rBacd la terplc tLalSlA. Tbc coaccrtntlo! ef 2266
r r t  1 .0  gC l /3 .

Slrfrcc leerutttclt t

A lphe rnd bct r - l rDr  re t tv t ty  r r r  rcr rsrcd r t  rc lcctcd locet lo l t  oD
t lc  roof  o f  t le  bu l ld la3 rad oa erghel t - t rvcd l rc l r .  l tc  rcrdt r  o f
tLcrc r3 l rsa. .3 ! t r  l8c l l r3cd l l  Trb lc  t l .  Dc r lgbr  .c t lv l ty  r r l j rd
frc (6 to a2 dpl100 ci eld rvcrtgcd lt d9r/100 cr2. lrtr-genr
.ot ly l t  n l3ed f rc  0.02 to  0.1? rnd/b ud ryerrgrd 0.07 r r rd /L.

A nury of  t le  ootdoor  l3r . ! rc . .a t  r r rd t r  l r  gror ldrd la  TrDlc  5.

?lh crr l r  l r  r  ra l t  r r td to drfhr t l r  r rd lorct l r l t l  l r  r  f rbr t t lot
.!d rtrrlt t lrt lc.rttty cf rry rrdli lctlr. lrcte1lr r8d.t3olr! l.t I t0ll
l l t lsto1trtle.. t.r l | l !t.. l lr j lccclrlf lr or. rl l l lomlll lortl ol I
arr l .  of  31.3 rrot  t  Tlr ld l r j  2,2 c l r l lSrSrr t lc l r  1rr  l l l r t . .
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bercaleltr ol tlr jrrr .rDot!a. levrlr ortdoorr or 3lr FoD.sCt
ibttnlaed tLrt tle r4lorsrr ntr et I r rborc tL. tsoud rrrftcr ruSrd
frc t to lt 1rl/t rd rvcrr3r0 t fUb r lrvrl lrrr tler tlt Drcltroas6
fot ttr Albrry rt... For ccarrl.on, tte typlarl brctgrould for th
Albray rrrr lr 9 il/L; nd tll brcljroud for tlr rtrte ol t{l lorlf,9
rvesrt.r 9.5 I l /L ud ru3rr frc 6.t to f3 FI/t  (ole rtudrrd devh-
t loa) berrd ol t t  l .rrrr. tcltr.  lrrd o! t l tr  hfotrrt lol,  tLrre lr lo
ladlcetlo of r lr l  to L.rtt l  oturod ty jrrr.8Dor!8r trt3! olCdoorr o!
tlr grolrrty.

l l r  r r rd t r  o f  23tg eutyr l r . r t rb l l r l  t l r  Dr .3e!c .  o f  sre l ln  r t
on thr Drolrrtt .  Deaolcratntloar r l3alf lceatly rbovr brcltronad on thr Drolrrtt .  De

rv3rrt.  colceltrrt loa of 22 rt l l l  ol 2!tU h t lr ryrtcrt lo rrrgter l trv3rrt.  colceltrrt loa of 22 *l l l  ol 2lrv3frta GorcalSrlt to! of zz gcl l  3 ot . tcu l !  3!a tt t larrttc . lrDr3
rggrorlrrtely 2t t l l . !  t lr  lonrl Decl3roud of 0.96 pGt/l  for^t lr
Albtay rt.l. lorcy.r, ttr tvrrr3r lr brtc tbr DE jltdrlllrlo of
pGf/f 23t9. Dr rerlrr colc3Dtlt |on e3 23tg rclrsrcd, 130 pCi/f
mrplo [r l1SlfA, r lr rpgrorlmt. ly 3.7 Slrrr t lr  DE juldcl l l t .

35
l a

ltc 1.0 pcl/3 qi 225i2
tlc AlDrry erce becl3rouad

lle erthetcd rrrr of
tLc II IE 3utdellrc lr 70 to

Dc rverr jc  r lgbr  rc t tv l t
t.rrB8ercat. oB tbe roof of tL.
bclc t lr  tDE crlt :r loa of 1000

rmrusrd h t l t  roi l  coaprrer frvorebly r l t l
of 0.t5 jCll  j  of redlr226.

t lr grogcrtt r l t l  23tU t l  tbc rotl  crcccdla3
g0  j .

of lt alfn/lfll er2 obtrlscd tt
bstldtag ui l  tbc rrghrlt  9rvta3 lt  rcl l
dp/100 cr2 for r lpbr rct lvtty frol

DrtBtrt ut lalr,  urr l lrr-235, os urralr238.

l lc  rvcre3c rad ru i ln  bcte- j rnr  rc t lv i t ier  o f  0 .07 r ld  0.17
rred/b r rc  lc r r  tLrn tLe d)E cr l tcr l r  o f  0 .20 rnd 1.0 t r rd /b r t  1  c t ,
rcrpe ctlvcly.
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(Octobcr  31,  l9 !0) .

5. 'rrdlolo3lcl l  suncy Pru for vtctalty proprt lcr la coloaic rad
Albery, l{er lorl',' lcttcr f rc D. A. futrci, O$lLlllSA to
A. J. lLltrtn, r)E/E (ftaurry l9t4).

6 .  T.8.  f , r lc l ,  B.  A.  Errven,  ! .  D.  Cot t re l l ,  t .  A GoldnttLr l ld
Actloa SarYev mdF. F. feyrood, Procrdurcr leaurl for tlc lcrcilr!
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lrborrtotlr, OI!IL/TX-S600 (Scatnbii l9t2 ) .
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10. Elvlronlstr l  lr t trrcL Dlvlf lol,  Actto! Drtcrtgtloa lrrortrdn.'Erolnrd FI l t l l  l rmdlrl  Aotlosr for Ytotl l t l  Prop:rt l .3 rt t le
Golol lr,  l frr lort,  l lSnr|P 8ltr. '  Ar3ollr Ntttolr l  LrborttorT (Jur
5,  l )u ,  .



5

/+

.  ) -

a

v
D

a

. tL aol 321 t .L

TTiEE'

I
I
1 O.rlt

t  OofO
I

I

O r!2

o.oo

\\
q

/
a

a

tat

- l l3. l .  Dlr jrrr r lclr j  tr ld tol lr . ta lr la Umtlcrrttolr crrdocrf cr t! .  rrorrrtr l t  rroo critrr l  Arrlrr,Gllortt, lfn lcrl (tl0alt.-



llg. t. lrct rl' cf tl. pqnrtt rt 1100 Otrtrd
hnr, Stalr, Ir lorl ilratt loo[lr; rr.t.



Fl j .  ! .  brr  v lrr  ol  t t .  , re9.st  . t  t10O Crrtrr l
kllr., Coleelr, lfn lcrl, (AL0af ) loollE3 lortt.



3ne rrportt. 8ltl
t.alra-alta r8a Slver
h tl/L.

68
7 _.L --

:  
-  - - l o o s l

t -2t- ' t iilit3...

7
a

ttlltj..o

I
,15

/+
/

/

1
a

t
D?

{!!
v

D
t7

I  O. ! l
I
I

i l 4

llrLD|IIG

i  
O . l i

ro[].,.

0 . 0 0

I

"12
t  lJ l '6.or

I
arl|- atL ao|. tzL e.L

3?rCE'

Itg. f . trrfrca trnr orpo.!8r rrtf r lrrrrrld rt 3rld
tclrtr crtdoor. or tlr t)soFs3t rt 1100 Gtatrrl Avelrr, Gctorh,



t0

o trtcrtls r.rDl.r

-ffiff;"

oA[{156.

-41
a

t 0.a0
I

I
0 o!!

a

t
D

o

rsl l
o

3.lL toL t2L a.L

tTiCET

tlg. t. lacrtlor of rolt nrglrr ol tlr t)roD.tCt rt
ll00 Glltrrl &nr, 6lorlr, ltr lorl (ll0l1).



l l

--b e- + - O.tS

Ootll

.-

- 2 -
t , 7 .

/

/

+
/

/

/
/

2

t
,

f
a

a

3rt atl aoL l2L e.L

Ti?iCET

Fl3. 0. Etthrtrd .rfr r l tb corrtul lrt lol ol t tr
DEoD.ttt .t tt00 Grltrrl Arrml, 6lorlr, ltr lorl (lL0al).

=t

7rr

,



It

TrDtr t. lrcl;roud rrdtrtla twrtr lr tle llDrry rrm

Ilfr et rrflrtlc
rtltra-art os nrglr

lrdlrtloa lrvrl or
rrll orrcl ldr cororrtntlol

lrr3r lrrrt3r

Otn osDor!8f rrt. lt t I rlorc
Itoot or grorrd rrrlrcr (tUUr

Gororrtntlor of rrllcrcl llrr
lr roll (DCfrtlD

ttlU
22J1

t-r0

O.?C-1.2
0. f  l l .2

0 . t6
0 . f t

-rVrtrrr obtrlrrd trc torr locttlotr h tlr Albery rr3l.
DSoft rrrglrr (tlll1't{lf} oDttterd trc rk locrrloar

rroud tlr Albrry .r.1.?



l l

Ifltr t. bnltr cf t|r grnt rr;nrr*r ntr
trlrrrrfltr crtlcorr cr th tsetariy rt

tl00 &rtrd &rrr, 6lcdr, Irr lcrt 0lllfll

Grld
loott lor Onr

arDofraa
srts . t  t  r

grnr
.rP3rra tfta

.t tl. rrrlrer9

Crlrl pl* rrrrrnltrD
(rr/r)

o+00, tr
o{of, E
0+16, tr
o+2a, n
O+t2, n
O+40, E
O+{t, tr,
0+t3, ll,
o{ot ,  lL
0+16, lL
o+za, lL
0+t2, tL
O{40, lL
o+at, lL
0{o0, tL
0{06, 8L
O{Ot, lL
0+16, tL
o+21, aL
O+r2, aL
O+rig, aO
o{t ,  tL
0€0. t ,  tL
O+tt, aL
O+25.t ,  9,3L
O+r2, ) . tL
0+a0, t . tL
0{1,  t . tL
o+00, l,al,
ulr, laL
Cri0li LeL
O+ta, lal.
t+1t1,  LL
o84., , taL
A+t2, tel,
o*n, LaL
0+{4, taL
g'€r rt , laL
}rfi, ,aL
}ttr, ,lL
3rt0a, ,4L

)
t2
l1
t1
t5
t1
I t
!

t l
10
l1
It
l l
t1
t2
t
a
a
a
a
a
a
7
a
I
7
7
I

l0
7
a
a
l0

)
1
1
1
a

It
)

I

I
t0
t0
t3
t2
10
9
9

It
t l
l 1
t l
I
9

t0
t

a
a
a

t-tl
l l-tt
tt-la
ll-l)
rr-24
r2-t7
t2-t7

:

:,,

3

a
a
6
7
)
7
t
1
,
7
a
a
7

r0
1
7
I
t
)
)

a

t-t0
a-t
f-t
7-a

?-l!

-
-

l-)
J-f

-
-

tU
,.lC

I



It

Illlr t (rclttrrfl

Otll
tm t ld hr

aro.tE.
sr3. rt t r

3-.
anofEa lat

rt tlr trtrrr.

frtl plrt rllrrrertrl(rrru

t-f
-

?-r
?-l

o+la, t{L
o+aa. fal
o+la.l, taL
o+fe. tal
0{0. lfl,
O+ill, laL
0€0. tal
o+la. ItL
0rO0, tlt,
0r{1. tt|.
Olta. ttl
O+la, tlL
O+tl. llf
0{0, ttl,
O+ae, tlL
0{OO, aOL
o*Ot. aOL
O+la, aOL
0€4, aol'
o+tl, aol.
0{100, a.L
orfl, aol
0+0O, alL
Or0t, atL
o+la. 4lL
o+ta, aB
0+ft, aL
OqOO, taL
o{Ol. taL
o+la, taL
O+14, taL
o+to. tcLg+m. aaL
o+ca, 3tL
o+lf, aal
0+00. ?c,
0{ff1, tt|,

a
I
t
I
7
7
I
t
)
t
,
I
I
t
7
I
!
7
I
?
7
7
)
I
7
7
7
J
7
7
t
I
)
7
7
7
7

!-lO
7-)

a
o
lo
?
?
a
7

lo
It
l0

)
t
7
a
7

tt
a
I
7
?
a
a

la
!
7
7
?

rt
t
7
I
)
I
7
a
a

trl

?-lt
Fr0
f-!0
?-t
?-t
f-l

t-rt
?-10
?-t
f-l
a-f
ba

|-ra
!-lo
?-r
?-r

7-r2
7-'
a-f

l0rfl toottlol rlar or Fl3. l.
ttrl tclrt aaaati-.rtr .r. lltercSr l.r.ta-lrtr .t

...1 6la t lm.
jfirr rtlr. mr rlcr er llg. f .
ttll Jlret raarifr.tta ara oltrlrl trl r lnr rcm of

tXr crcllr llecl.
.irtccrrlttr.



l5

DDle t. bnltr ct rtl nr$r urtyrlr or tlr FcFstt .3
tl00 Grrtrd krrr, 6lorlr, Irr lorl (llJftl

tujlr Lootloar
lrdtarcl t& rorcrrtrrttcl (fGf/f )

tlfjt tttOc
Drgtl
(n)

rarn^
LattlD
&rr3t
&al3r
rrt$t
&tr$r
I4lrA
&tltfl
&fr$A
&.ltgt
T, TTA
&arrl
I, TJ'A
&0r!?l
&fllf^
&art|t
LaIDA
LalDl
I,ar$04
rflnol
&flttlA
LtSUl
LltltA
Irtrltr
rtlatA
rrt$t!
[,af $4A
xtrsS{E

0+ll, L
o+at, L.
Or{la, L
Or{la, l,
O+01. L
0+Ol, L
0€0.t,  aL
o+to.t, aL
o{aa. llL
o+aa. t2L
OrOt. tal,l
0r0t. tfL
O{Ot, {0L
O{Ol, foL
0{Oo, ttL
O{l00, tt|.
0{OJ, tlL
0.06, tll.
O{O.t. tal.
O{O.5.  ta l .
0+06, lzL
0{06, l2L
OrOO, L
O{OO, L
o+tf, L
o+16, L
O+tz. L
0+t2, L

lvrtoetlc mnhrt

0-t l.O
t-tt
O-t
t-tt
0-t
t-rt
0-t
t-r5
0-t
t-rt
0-5
t-lt
o-t
t-tt
o-t
t-rt
o-t
t-rt
0-t
t- l t
0-t
t-15
o-t
t-r5
o-5
t-r3
o-t
t-ts

+ 0.t l |a
t6
ta
,7
t .c
t . t
t .?

tt
t4
I t
t-t
? .?
t . l

t t
0 .? t
2 ,2

,2
t . t

It
t .a

I t
t . t
t . t
t .a

t0
2.7

It0
tl

_rloortlcr of roll nrgtrr rrr rlce er Fl3. 5.
Dtrllcrtel contlr; rrioc lr rt tlr t![ oorf ldrror lcel (g 2o).
clrrlttlcrl lrrot d rernrt.rt rrnltr lt ( g 5f (9!lt codt-

&rcr  lnr t ) .
tyrtnt lc nrl ler .ac tr ler rt  3rld toort lorr lrrrtrcttvr ot

trrr arDo3raa.



a
0

d

, F l

i t
o a .
aa oa a

.T
a
I t
a r ac a

L
c
J r a

-
t -
I D
T
.rl -
a a
EI
t

t
l o
o

d l
f t
a o

< b a
t
a o
r I

lI
t.oa{.,
l at r .
Q o
. l
. O
t.,
. h ,
a a

h
c t o

r!{
r . t .
€ o

.I
a d ^. - a  .

t t ,
I . '
a 3

. l
a . r  C )
a F l

€ !x
o

€ l "

a o  .
, T G .
f I i
C v -
a t

€ . l
- l '
O r  r

! o
l I ' I
- l a

t.;
.  c t
!!r
a a t
{ t l

l6

l3r . agq
9e

t:GI
GI

l .
l . ' l

a
cl

l?
it;?

G'
GI
Fa

aa
. r a  a I
I  l r
r  . ' | 4

t

a
a
! .
a

I

GI

t
t
I

!,.E

a

I
cE
a
ta
I

GI
I
I

o
o
!l

-tcE

3
t|.o
I

a...
a
,
t
o
I

a
I
a
I
I

t

T
a
a
O a
l . F l
t t ?
o €

3t
I Y
,la
. I

l.

:9
a l r

rt
h

- 4 .
a o
t r
. T

o
O - a

tE
l.| . .t .
. t

I
t ool
a
t -
! a a
t r
a r
o t
l o (,

. O
? c

FI
a F l-,
a
F



L7

o
l .' G l l l c )

. G I  F
O a l

il rt t?

TTT
t | 5 4

F F
r o 9

5 3
|rt rl

Fc
o

I ( ,
rl

F
I

Gl .

??
! G lv q

o

c
CI
d

l l t
t|
F

a
c

I
a
I

o-
ar

t
rt

t;
!E
E3
i1
:9
3l
:i
EE

ii
ii
r!
\ F I

i:
t h
5 ;

_3
di
1 l

T.
a
F

-
cl

a
a . ( . .oa .

O O

5 tE
t3:
t a a
- .

o
I

e
>r

t,

' o
!lgr
t
a
I

iao
J
t
o
t
!
a
b

t

.J
G t o-
o 3

o - ^ l
h a F
EF .
l . !c . a
l o o

.  rE t
! ! t !
! -  a  a

- J  a
o l o O
l o r  1

(!
c t t .  a  o

EctS
t l r r .

a a L
o  e  L t
< t t 6 f , t
a a  o c t

r{
- ! E

a

t i
F I Y

eb
!t -l
Y D

!E
- a

! r

ET
a

. l

et
r a O

=
a o o
A O ! a a
a a d
\ t O o

I  t  a  l h  -  a a
,  '  C -  r  o  I
-  -  a  r  l a  ! r



I t

Bf./lllfFt4lt,n

D|lllNlt DI!IIDUTIo}f

t .
2 .
! .
1 .
t .

l . L
LF .
r. o.
l. D.
t. Y.

frnel
Grrrlrr
Ghrtrr
Oottrrtl
Irtr

6-10. t. L. Irrtq
ll. L t. Irllr
12. t l. It
It. Dtl hbllortlon Ottlcr
la. hborrtory bcordr - lG

15 .

l6-r?.

rt-2?.

IMBN& DISDDUTIoII

Offlcr of Arrlrtut lurgrr, lrrr5r lererrcl ud DrrrtoF.!t,
OrL ltd3r Oprrrtlou Offlcc, OlL lld3r, [f t?lll

Trclllcrl flforrrtlol Geltcr, DE, Ort lld3r. Df tT|3l

&tlu f. llltrr!, U.S. Degrrtsrlt of lrrrDl, 19901 Graeltcl
lord, Glrrutcl, D 2OR4



$|'/RASAFU'INTa
(t[0f2)

RESIJTTS OF ilE RADIq,GICIL S,RYEY
AT llof cEltIRtL AvEiluE, oq,ouEr ]{il ymK (a0f2)

I
l
l
I
f
i

I
I

I
i

Aocr |o |ht htoflnruoo ta ht nDc|t b t.n.r6 |o [lfo
fxticrld c| i. rtirriDuiloa !{ Jr(' b D|ornnmt of tilny

.fi! oaD|fimrr c tmoy ccntrmtrn

;n *,rW



F
(n,a2,

lrrltL ud 8rfety &rerrcl Dlrlrlor

TISDLIIS S TB IADIq,(EICTL EIYE AT
uoa @rDrL ea|uE, oLCfrE, E IDlt (ll,0a2)

t. t. Irrtrt, t. & lrrvelr tld l. D. Gottrrll

Iuucrlgt Glplrtrd - brcl 19t5
Drtr of frrcr - fdt t9&l

hr t t l3r t lo l  Tru

E. L Brrrer - IASA Pro3rer lrlrjer
!. D. Gottrll - ITUSIID ProJcct Dlrotor
t. L. Irrtry - Flelil Surrey trgrnlrcr

lorl grrforr:d .r t)rrt of tlr
ItDtot GIc/rL gryr AcuvITIEs lt6lal

trrgurd tl tlr
oll llBE n TIOI|& t[flfillt

Ort lld3r, T.lllr.rr t?||l
carrrtrt ty

nrTn IAllllIA tDfEtot tt31r, Dc.
lcr th

0. t. ntArlE|l fr tilaol
rrdrr Gcrtrrct lfo. B-AG03-taCAfaoO



osfDfll

!rc

L I I T O F E I O U I I I  .  .  .  .  .  . .  .  .  o  .  .  .  .  .  o  o  .  .  .  .  . .  o  .  .  '  J

L I l f  O F t l l l l l S  .  .  .  .  .  o  .  .  .  .  .  .  .  .  . .  .  o .  .  .  o  .  o  o  .  .  ? l l

A l E E f 0 I L E E | l l t ! .  .  .  .  .  .  .  .  .  .  .  .  . .  . .  .  .  .  .  o  .  .  o  .  .  .  l t

D f D ( E l E l l C {  o .  o .  o  r  r . . .  t .  t . . . . . .  t . . .  o  r . .  t  t

I I Y B I E U S  . ; . .  .  .  o .  . .  o .  o . . . .  o  . . . . . . . .  t  2

f f V E l f ! 8 U L l S  . .  . .  . . .  . . . .  .  . . . . .  .  .  o  .  . . .  . .  t  2

Ornr herlsocEtt . . . | . . . . . . . t . . . . . . . . o . . 2
tolt 809llr3 . . r . . . . . . . . . r i . . . . . . . ' ' t ' t
Slrflcc Lrrlrcrlta . . . . . . . . . . o . . . | . o . o . . . t

IIONIEICA!|CE OF EltfDIlFS | . . . o . . . . . . . . . . . . . . . . o 1

I E F I f E { @ S  . . . . . . . .  t .  o . . . . . . . . . . o . . . .  o . .  5

l t t



Ifnrr

LTT OI F!oNE

Dlrgrn llclq frld Dotlt rrll fld Dlocl tocrtlolr
crtdcorr c! tlo DsoFstt rt tlO{ Ottnt &eu,
610[13, l frr lcr l  Olra2) . .  .  .  .  .  o . .  .  .  o o . o . .  o'

trort vlrl of th popsty .t llol Oltlrt &rlr,
6lorlr' lfrr lorl (lL0a2) loollr3 Sottllllt . . . . . o . . . .

&rr vlrr of tlr DsoFsty r3 ll0f Oltrrl &lrr,
6 to l l r ,  N r r l o r l (A l r f 2 ,  l oo l l l j r r l t  o . .  o . .  o . .  o . .

Sufrce lrrr .rt)orrs. attor ttrtrrlt rt Fld lntatr
crtdoosr cl tLr DsoFstt rt tt0f Oltrrt lt.lll,
Gololr, lf.'' lorl (X.Of2) . . . . . . . o . o . . . . . . . . .

Iportlolr of rolt lrrgt.! o! ttr Drolrtt rt ll04 Oltrrt
&ll!|, 6lolll, l|.r lorl OLOa2) . o o . . o . . . r . r . . .

lr t lrrtr i l  rn of coltul lettol rrcrrt lr3 Sol6rl lrr l  ol
th grolrst rt llof orltrrl &clre , &loalr, lh IorL
([raz] . . . . . . . | . ! . . . . . . . t . o . . . ' ' ' ' '

Drr

I

2

a

6

7

t

I

l0

l l

?



TlDlr

IIIT OF T[T,E3

lrolgrouri rrdlrtlos lrvrtr ll tlc Albrry rrrr . . . . .

bnltr of tb 3rnr atDotrsa tltr rltrurrrltr or3doorr
o! 3t. DEoD.st et ltOl Geatrel Arealt, 6lsolr, Ilrr lorl
I t i l , l l , a 2 )  o .  .  .  .  o  o .  .  .  t  .  . .  o  .  o  .  .  o .  .  .  .  i

brdtr of roll nrglc rutyrlr ol t lc tnoDrrty rt
1t0f orltrrt &rer, 6lollr, l{3r lorl OL0f2) . . . . .

&rdtr of nrfroo rulyrlr of rtrlctrs.t rt
1104 Orntrrl Aruor, 0olollr, N.t lorl (lU)42) . . . . .

$urqr of outdoor rclslact3lts aoa a.tpf c rrrslts o8
tlo lrolnstt rt 1101 Crltrrt Artlu:, Golollc, l{rr lorl
(AIr42) . . . . o . r . . . . . . . . . . . . . . . o ' '

lut

. . .12

! . .  I t

. t .  t 5

. . .17

.  .  .  t t

I

2

r l l



AMICLME{T'

kmrreD tor (ttr proJrct rrr ;?orrorrrf t7 th Dlvlrlol of hr6lrl
Actla lroJrctr, Ort l ld;r Netlorl LtborrtorT (0D[,], !.1. DrFrtrmt
of Elrl6l. Dt rltloss rlrt to ecbotltd3r tlr trt)lplt of
f .  t .  lr$l l tr,  Dlr.etcr, Dlvlr len of lmrdlr l  Actlen t lref retr '
!. 3. Drlrut, Lartrt, F08llP/8u9tu Frotlltlrr Oroq, eld rrtelt of
thlr rtrt f .  ILr r l t lost t .coplrr t fu vrtqDtr eoltt lblt loor cf
A.  C.  l t t ler ,1 .3.  t l l l t ,  J .  A.  lobrr t r ,  f ,  G.  Tr lar ,  l ld
I. O. hlolrtrt  of t tr LtSA ttotD fot ptt lotptlol h oottrotlos,
urlytlr, rld rolnrthg ct drtr rt tb rltl ol ttr .t$t.t. lr rddttloa,
ttc rst lost rDpt3olrte ttc reaurcrlpt grelnretto! t t  L F. ferr lrr r ld
D. l. tlrtru, tdonrtlon hrolrcrr OtjrnlrrtloD.



utoLls r 1ll tADrq,@lc[ rrvEl AT
rror grnl AvBluE, otr c{rE, }u toll (JlLoa2',

INBOIIGIIC{

lorl rltl &gtrtril rrrall DeSr! l! oolol.ll, tlrr torl, lrrl4 ltlf

rt r Dlllt otD.d tt tla N1tlqut tird Gorgrry'l -ltflotlj te !961' ttr

eiirl-i-tp o-i..i- (rBC), rd otlrr feicrrt rtraclrr lrjr;rd tlr
Nrtlort Lrei eornrry (Dlrrltly t& Ildsrttll, tlc. ) h llrrott 3ets

tatctr rld rtbcolSrrctr for tfu frbrlcetlon of .trlobrC (!'6t) rr.lll

tr l  elrr l tr tor t lr  El l l6 }rotol (Gllcrjo Olnntloar Off lcr) lr l  lor

t lr  otr lcrl  lrooirrt lg ot^lqlrr ldlrtrdr rulchd rrulr rerrp ( l tr

torl Opcrtttoor Off 13ei.2,3 Slmr tlr te6hrtloo of tfu IEC oortrlctt'

6r rorl et Uhr gtut rer &voted to tL. frbt lort loa of . l lel6l l3 cr

Do!3!tr, brl l l r t  rr l j l trr rDd etott i tr ier frc dcplrted lt talr ' l  Dir

gtrat brr olrrrt.a. i  r rtdcocd lr,rcl of rot lvtty rftrr nt:Pq 19t0'

ild orarrrf,ip of-ifr pfut ead DsoFstt trt tsutfcrrrd to 3L' Dltnrt-

xlt of Ele r3Y (DOB) ll FrbrurY 190f '

a ![brr of lnoprt lrr h tL3.albrry/Goloalc rrcr Llvl Dorl ldelt l-

f13d tt Drt l t  gotr i l tr l ly coltuluteat tt t !  uutc ortSlutt l3 frcr t ls

fotrrr tfrtloart fr.a O.i.ly'r urrdc fonllt Dlut ln Golodc, lLl

i;;t;a l-;;-iilostcet nsrry rer eorfo-tr!9.rt 22 itoic-ttrll-Dt mbcrr

of tlc lrdtoloStcrl Suvry Aotlrttirr (usA) tsoBt) rt orL ltd3c Nrtlout

Lrborrtory (o$u.) dsrlaj t lo 1nrlo6 Scatcrbrr f-13' l9ta. Dr Plotnltt
rt 11Ol Orrtrrl Avclur la Golodc, Nrr tort (ALO|2) rlr 3le rlbJ'ct of '

red lo log lc t t  lw: r t l3r t log oa Scpterbct  9 '  lg t4 '

Ihlt  conerclr l  t fsolFstt ooarlrtrd of r l l l t l .  t tolt  brlol t trrc-

tsr: r l t l  u rrp1rlt  Lf iqrr i  terdl lg frc 1tre l trert to t le Dultdta3'

;-t ; . ; ; ;  .rt i i i . .- ir .r-e6a ite v6relc .! ts.o'.  rt fr err lrovltrd et

tlr froat. A dlejru of tlr grolrstt .Lrh3 tlr rpprortrrt3 DsoD.rtt

Doundrrlrr rld ttl frfd lrtrorl llt.lf trlrd iot lelrlrocetr ortrldc tle

totl t lrg f r 11ci f i i i f .  f  .  Dr qordrltrtrrrt  lot l lolsdrd l l  t le

rriltologtert trrrq r.r'jggtorlrrtflt 2! r rlilr tt {t ! d!t-p rlor3 tDr

Drrl lr  (t t .  l . t t  r ldr) rnd 3! r lr ig or tbr r l l t thd 116r rbrl t lcl l3

tb tr l tdl l3. Dr l tr l tr  of t lr  DtoD.!!t  out. ld. t lr  bul ldl l3'  for r lr-

v.!r t lslp!.r,  . t i  f .0 r l loa3 tfu-b-rtt t ir  r ldc of t tr brl ldl l j '  t ' t  r

rtol j  3lr rt .s of t l t  bl l ldl i3, r ld 1.0 r rtolS t lr r l3lt  rtde of t lr

t"t t i to3 122 fo ztt).  Froot i ld r1r r l31r of 3Ll Dsot) ' l t t  rrr r lcl l  l l

Flgt. 2 r ld t,  tetgaetlvrlY.



z

SII'EI EITOE

Dr rrdlelo3lotl 3ll|tqt rrtlodl rlgloyed ll tLr 3!,8rt.t of tlllr 9re
D. l t  ur  dr rcr tbrd l l  k f .  5 .

Dr rrdlolo3lctl 3l3ltet of 1!lr DloFstt holldrd: (1) trnl .aDo-

rtaG trt.t rt I i tbwc tlt jroud rlrfroe rail rt tLr 3tonil llrfrce rt

ort&or jr ld loolt lor; (2) a trDr rol! of Ctc elt l tr  jroud l lr frac
octdoortt (!) uglrr of ostdoor rott; ut (4) Clrcot llilr ud brtr-

3rlt rolltft;l frc t!8fro.! of rtsgetls.t oBtdooa. o! tlr lnolnrty' A

irgrrlrlrlyf dtrcrtgtlog of tle turrcy rtlodr ud lmtr1sltltlo! Lr3

brri  grrrcltcd l l  raotlrt  s.Dott.6

SWET TBULTS

Itplcr l  bect j roud rrdlr t loo levclr  fot  tbc Alhry la3. t rc

1rt . t .ot-a la Teblc l .  Dc detr l r  grovl i lcd for DBttotGs of conlnt l loa

rt th t tc tg8' tct  tcrBlt3 t)act. l tcd la t l i r  rect ioa.

Al l  rrrrsr l3l t t  gterntrd la t l l r  tstost r lG Ssott  rr ld la3r;  brcl-

j rood rrdlr t lo lctctr  Lrvc lot  brrs r lbt trctGd. Strt l r r ty,  blc l3roul i l

Ioacratrr t lonr Levc lot  bccl  r lbtrrstcd frc tedloasct ldc eoaceatfr t io l t

l l  rol l  r t rplcr.

Grlr lcrrurrlcatr

h tc t t r  o f  3 r td  po ta t / l r td  b loc l  .G l tB tGlca t t  38G grc rca ted  ia

Teblc 2. Ssrf tcc trEr 3tDo3u8c tetcr lcr lutcd r t  3r ld golatr  o"cs t la

catlrc octdoot t)toPGrty uc ttorl oa Fl j. 1. Gqur clDolBac a'tct lt

t  I  rbovc t le 3iouad lc8frce r la3cd f to ? to 15 pt/L (r torotocatgclr f

1nr Lou) lad Ivcjl3rlt tt pt/h. Grnr 3tl,o3!8c satc! rt tlc jrould rlr-

i roc r t  grtd golatt  rrajcd frc 7 to 16 | l l /b rsi t  rvetr3cd 13-Fn/b. Dc

lulrrr  t rnr Gaporgfc ietc,  2l  Ft/b,  t l .  lo lrEr 'cd et tbrcc locrt lol t :

Srtd bloclr  0+f0, 4,  Q+15, tB, ead 0+25, 23R.

l f1r roratgen (l) lr  r ult  rbtcb rrr dof tmd for trdlrt loa grotectloe

tpsttor3r tor pciplc r4rorcd to trattsrt l l3 s-s.tt  os SrDr rrdtetloa' A

i i . io io . " t f .o  t f l t  t r  6ae r t l t tostb of  r  soc! t t3 ! .  A r t l l l rornt3c l  ( rR)

lr og t lo33rldt! of I  so3!t3a! oa gl j3 tbolrrad l leroroeattalt.



rrlr hrrftr

Dlrt'-tcrr rcll nrilll rrlr 3r
of tl|m rt tllrt.|r lmrtlcot lffml
rrrr tthr rltlcrt rl|nrC tc |fnr rl
lnlrtr. lffft nrglrr lt tclr locrSl
iff.fff l l  rrir clrctrd rt prlt lcr I
. l t. Dr locrtlcr cl tfu nrltrl l t
of urtyrlr trr lnrrrrto6 lr ?iltr t.

Eu9t.r rra. 3rlrl rt 0 tc_! c lrl rt t tc lf r rillr tn rrl

locrtlol. blerltntlolr of 2ttu tr
frc 0.6? to 206 rcf/f -(Dloooul.t '  t
lb coloeltntlcr 61 2!lg lr tb 0 'l

rrd rvrrt3rd 16 lCll t  l l  3Lr t to l t
co8o.ltsrtlol rt 0 to 5 o to celc.ll
! .10, 1ldlcrtt l l  i f . t  t tr l t3lrr corolrttrt lolr r4 tcotr l  prr 3|r

rrsfrcr. lfrt 6rpio Mzyg.i tt- 3rld loorttol O€1, l2L lrrlf tb

ruhrr coeooltrttlos toud ol tlr P
.rr rrc3.dta3 t lr DB Pldrl l lcr colt

3ltdetine r l l  3Lo n9l.t  ClL.! rt  t
oetc t ls lnal l  Lrr r l3rrt ld l l to t l
I t  l t  brl tcvrd Stlt  t tr urral l  Llr I
lr trnt t tsoc.sa.r rsol l l  l truh3 rl
hl by r l tr I t  lr  el lo lnobrblr tbr
f3]eril Drcotc lelt colcrafurtrd rltl tlll, ll tlr rDcvl tpcctf"' 

"F
tl lot to dt3D.tt.  t lr  rr l l ln. Dr rrerl oB t l .  DEoD.ttt  r lCl r l j f l l l -

crEt oo8terhrt lol rt t t  23!U rrc r lorn la Fl3. 5. Dl tctr l  a8" l3

cr t l r r t rd  r t  1 !0 rP.

lrdt l  r. t  .ottrtcd l l  ru9lc &1281A. D. 3olc.stsrt la Ct 22CZ

rrr  0 .53 jCl l j ,

Sstfrcc lctrnrcentr

All trt  eld Dttr-Jrl . .  rct lvlty lrr rerr lrtd l t  r l .ctrd lccetl l f  tr

t le  root  o f  GLe b l t l l r3  r rd  o l  t l r  r tn1r l t  Fr l l rS r3. r .3  3 l '  3 t t3 '

Dr rrtr l tr  of t l t tr  r. .rrat.8t. .s. l l r tgrl  l l  rr l l r  l .  Dr r l ' l l  .
.crtrlry nrgrc irc {1l to t00 d9allOO l1 6d lrrrr3ll f3 lFlloo rre'

letr- jrnr rct lvlty rt l3rd t lc O.Ol to 2,2 rr ld/ l  6a rrr le;r l  0't t

rnd/t.

A tnrrT of t lr  oltdoor l .rfcrf. . l t  rrrdtf l f  ;rcrl&l l l  fr l l l  f  '

I t l r  crr l f  l r  I  r l l t  r r fd tc a. l l r r  t l r  sral . r . t l r l f  l r  l - lSrtrr0

'd rrulf slrt turtlst cl rry 'dlcrrtlrr ltoti i- ia;italf .! ' l  I 16l
l l r l r3tgr. t lcrr  j r r  r l53r.  nr- i t rcrrs l f  l r .o1;  r l l l lp i l l l l r t l  d r

rulr or t lrt r. irrrf lr l l lrf ,,r-alrlrtr3rrSlcrr trl alrtta.



ITNIrICNE OF FNTDDFT

hr6trrltr ol t$ &nr .IDofrs. lrrlll ortloer. cr th Fepstt
ftttalrrf tlrt t$ rqrorrrr rtte- rt t r rloar th ;foEf [rtrer rre3ld
frl ? to lt rll/t red lv;jrStd U lUf; r trvrt rll$tty rlqrl ttr bcl-
groEd f ot tlr llhry rtlfr 

- 
hr ocprlrol, tll typlert hclpeoC tor

tfr $Fry trrr lr l-fUfl rrf tlr lrclrcnf tcc tlr ltrtr ce 1|r
toril,! rvrs.tot t.t tl/L ud rtrjra trc 6.t to ft ff/f (or rtulrrd
frvhttorl temd or !l lrlrtt-lltl. lrrrf cl tllr lrfotrltlc, tlrrr
lr ro trdlcrtto of rlgrttlcrrt rlrt to Lreltl crrrt ty 3rlr .rteflt.
trt.r ortdcorr or tl. 1ro1ntty.

Dr rrrrltr ct tttg 6ilyrlr rrtrDlf.L tlr lnrrrcr of rnrlr lt
cctcutrrtlor. rl;rltlcutlt .Dcc Drglpont cr tl. Fopttt. Dr
.v.trl. eolctlt8rtl3r1 of t0 fGf/f ol zllU h th ryrtcutlc-ruglrr lr
rggroilrrtrly tl tlrr tlr tcrul lrcltronf ct O.tf ff/; tot t:Lr
fiU.ry tt.l. lcrveg, tfu rv6ta. .cro.rtsrtlc lr btq-lfr DB ;rldr-
lfrrlb ot !! t$ltlz!tU. Dr rritrr colo.ltrrtlc of ttlU rtllrtrf,
220 lCllt h lunir &12!!|n trt.tPtorlutrly J.t ttrrl tlr Dl pldr-
l l I .

Dr rttlrrtrd 116 of ttr FoFstt rltlt StfU lr tlr roll lrcrrdt4
ttr DE Srtdrl lr  lr  l tO J.

Dr 0.!! 9Ct/3 .?.8r1. fs6 2t6p trrrrrrd h tlr lolt rclntlr
frrorrbly rltl tle Albry lt.l Drot3roud of O.fJ fCl/l of ndl-226.

Dr rvlrtgr rtglr rotlvlty oC tZ dfr/100 o2 obtel4d !trl lerrlaF
r.!tf o! tL. teof of th Drltdlr3 lr rell Drlc ttr DB crltrrlol of
5000 dfr/t00 c2 for rlgle totlrlty trc nrtrrtl rnrlr, rredr2t5,
or lrealr2lt.

tl\r 0.!4 rtrd/l rverejr Dote-3rnr .ctlvltt trl tlr toof rrrrsrrd
rt I ct frc t'lc ttttlce , eroledr tDr !)E orltrrlon of 0.1 ln!/L; ttr
0.06 rrtd/l rvtnjc trc tlt 1:vrd rrtfrorr dorr rot ercrrd tll EB orl-
tcloa.

Dr 2.2 tnd/Ltulnl frc t le roof le rorr t lre tro ther t lc UIE
crltrrto of t .0 rrrd/L l tr l l t l ,  Eetr-3mr rct lYlt ' ;  3Lr 0.10 rnd/L
nrlrrr frr ttr pvh3 lr rell Delc tl: DE crltlrlo.



I

t .

2 .

G8

f .  hot, rbprt of l l l r  to E bdlrtt lrr ?1u3, 6lorlr,  l l . I . '
( lr3ut 10, It l t) .

I lr?lrrofad boort lor tlr Fqnprlv Uttllrtl lrlhtter lrrlrrrr
Dlrtrlct. Atpllo hrlrr Gorlrrlor lltrr lrorru. DE/W-O09?A
(Ergtrbrr l l to).

t. t. L. JtooDt, Otorg Gourl, lL lrdutrllr, I13., to t. L 3tlrr,
ru, lrttrr ' l lDrry' (Drocbcr 21, tt3t,.

a. '!. t. Jrtrt lrd D. L leSlrror, A Srrrev o? Urnlu h tollr hrr
lrbt{ll-a61

t .  ' l rdlolo3leet Errrq ?1re fot Ytoldty Droprtf ir  l l  bloole rad
[b.ry, l{r lorl,' l.ttct ftc t. A. trwll, G[,/llSA to
A. t. lbltrrl, DE/D (Jrerrry ttl4).

6. T. t .  lbt lcl,  l .  A. hwll,  l .  D. 6tts. l t ,  l .  A Ooldrrtt l ,  l ld
F. F. lryrood, Dro?rlrrrr hrrrl. lor th bFrdlel Actlol Srrrrv lrd
Ccrt l f loetlor &tlvlthr ( lA3Cl) ?rornt, OtL l ldlr Nrt loarl
LrDorrtotT, G[,/tFf60O (Srptcbe r ttfl).

7. T. l. ltrlol, l. L bpll, trd t. F. lryrood, ttltr Erchrolld
lrdhtlol kyrlr:  lrnltr of lr tnrrrr l tr T*rlr Drthr 1973-19?9,
(|NL/TF?!|3 (lfwrbrr l9!l).

t .  S. G. t.rvh, L l .  8tcr, L l lr trc, l ld t.  hrl i33o!, 'SnrrtT of
Nrturt l  Elvlronrltrt  Grrt lrdlrt too Urhg r Gtt lDrrtei l  Portrblc
Sct l t l l t r t loa 6ut . r ,  i  led lo log lcr l  l r r l t l  h te &1nr t  9267*695
( t t6 t ) .

9. G. L. Lhdrlil, I. L htrrrol, D. E. foall, lld l. E. Icllllen,
'6o3rr1i l lcr l  Vrrlrt toar le Envlrorcltel bdlrt loe lrol3toud l l
t l r  Unlted Stttcr. i  Drocl ldlegr of t lr  Eroold l l t3sltt loael frgo-
rln ol tL. Nrtlnl lrdlrtlol Envlrolttltr GIF-?20t05-Pt,
p. l l?-l t l  ( lytz).

10. lrvlroneltt t  brrrsD Dlyl l lol,  Aotloo Drrcrlgt lol hrotrndut.
'Erolnrd Ff f9!4 bredtrl  Actlolr for Ylcl l l ty Propcstl3. rt  t l3
Colollc, Nrr lorl, IUS,AP Sltt.' &jollr Nrtlonrl LlbotltorT (Juc
t, t9!.1) .



> :

a :

I l  .
a l
a l

-- r?i3Er -€ ttl-i:.:.:

rSllrl

Fl j .  l .  Dlr3ru rfort l3 3rld gotat rDd grld Dloct
leetlolr ortdoorf or tL. Drot).ltt et lt0rt Oltrtl Arlrl.,
&loalr, lfrr terl (lLOa2l.



l l f .  l .
Colorle, Xrr

leeet rla cf th lrolprtt rt l10f Ortttt knr,
lort (ll0l2) toollrf .orth..t.



-a

Ft r . t .  brr  r lcr  of  t l r  DsoFrtt  r t  t lOrl  Crntrr l  Av.atr ,
l f r  lor l  (Af0a2l lool l r j  . r rr .



t*

t
i l3
I
:

I

irc
I
!

I
;

Irt
I

I

h. ft|)efrs. srta
ralrs-.rir 13. 31rrr
lr t/1.

C.{l

rr/"
rsl

C.aC .f

o*t {

o.o. l1 f r
O J

a

3

a

a

g '
a

aa r l rD r

.F.tm?.€ t-L:.llj
rtlnl

tl3. l. hcfrcr ;lr. .rtc.ts. nlr. mtnrol rt 1rla
tclrtr crtlcorr cr tl. FcFrtt rt ll0f Ortrrl lplu, Oolcllr,
trr terl (Ir{tl.



|tr8tt
}T

Atres
C.{ e

ttlll8c

tr3-r313 t.rtlrr
llrnl .rtl.l

c
o

c.c ?r|'€sll

ltfes
c|cc

o  I  t l . l
i-tttgt-.

tt||rl

tlt. t. llletlor ct lcll rr.Dl.! cl tlr ircpst7 rt
ttO{ Ortrrl lrnr, blclr, t|n tcrl Olltlll.

F

t J

rt

-
]
a
a

a



C.ll

C.{

a

I t

<F-rrEEr-r- 
t-:-,31j

t3lli3

Flg. f  .  lr t lmtrd rrm rl t l  ocrCulutto. .rc.f l l l l
3rl&l lnr ot t lr  popstt rt  l tof Orttt l  Avrer, btorl l ,
f,n lcrt (llpa2).

ts
o J

(l

-
l

t

a



lrllr t. lrctfcnl rrllrtlor lwrtr h th lltrry rrrt

llp c[ rrllrtlor
ralaltrart cs nrglr

bflrtln lrrrt r
rrll olrrl llr rerortrrSlor

lrr& lrrrrp

3nr rq)ortra lrtr rt I r rfcrr
ttcc ec ;ronl rrrttm (tUf).

Qeorrtrttlo of nftotrll|rr
tr rcll (Fl/rtD

r'h
rtft

l-10

0.?J-l.t
O.al l .8

0.ta
0. l t

Qrtnr eltrbl ftc tou lcortlclr
boll nrllrr (lll:ltrft cDtrlrf trt

rrorrd th llDlry lr.l.?

lr tlo llDrry ltorr
rlr loortlorr



Trllr l. bnltr of tlr ;urr orDorlE. trt.
l.rlrrr.rtr crtdccr. el tlr pepstt rt

llorl hrtrrl Avrrr, Oololtr, X.t lort Oltrft)

erlf lelrt t.rrrrcutrD
(rl/r)

0rtd
locrt loi l €nr

atDo3ra.
n t r r t t r

0rnr
a4)o3r84 slta

rt tl. nrttcrc

lujr ef 3ut
ugonrr rltl
f r r l r ;  lc f l .

of trll Dloot9
(rUt)

Sr00, L
erot, l,
O+14, ll.
O+ra, lL
slt2, I.
0{,{0, L
0{2, lL
0+2f, 1l
O+t2, 1l
0+f0, l l
0+OO, !l
o{Ot, l l
0+16, t l
0+211, ln
0+t2,  f l
0+40, f l
o+al ,  tR
0+O0, l6n
0{ t ,  t6 l
0+16, 16l
0+2t1, 16l
0+t2.  16l
0+a0, 161
0+{t ,  16l
O+tt, 161
O+21,221
0+t2, 22R
0{0, 22n
0r{!, 221
0+00, ztl
O+Ot, It l
0+14, tt l

t-tr
l0-1t
l1-19
tt-l?
tt-r3
t.:tt

|.r5
f-l1

tttt

tlg
?-r5
9-r5

1l-2?
tl-14
1t-l4

:

10
t0
t t
tt
t2
10
tt
1l
It
t t
9
I

t0
a
a
a
la
t0
7
9

a
a
a

9
1l
12
la
16
I t
1t
It
tt
13
14
I

t0
a
a
a
16

9
7
9

a
a
a
a
trl
l 5
ta
t l
l5
1/t
I

1 l

a
11
I t
t4
l0
la
I
t

l0



TrDlr t (certtrrf) '

Orld

ertt plet lrrtlrnrrtrt
(rUr) ln3r of jrnt

aT)ofr8a 8r3a

locrtloar Onr Ornr drtlr3 .cl!,
f{lorlr. .tPolla. 8.tf of fqt-d-tlocF

ntj tt I I et ilr nrtrolG (rUf)

o+ta, ?tl It
0+t2, ttl la
O+ao, 2!l l0
o+fl, 2tl la
0+tt, 2tl U

r5
1a
l l
t6
1t

r3rtd tocrtlol rlcl er Fl3. t.
L6rlrl Dotet l.t3tr-.ltr lrl dlrcrctr l..stto.ltr lt

rrcl 3rld poht.
l l lrr rrlurr trr rlcl ol Fl3. 4.
dGrfil Dlocl t.rtra6.atr lre obtrlmd by I 3url .Gl!

of t lr  r l t l r  btool.
' f l root rt lbl r.



lr l lr t, brrltr ol roll nrptr rartyrlr or t lr DEotfrt ft
ll0f Qrtnt Avnr, Gsterlr, l|rr lort Ol,0l2)

L '
t
I
f .
I'

luple Locrtlorr
lrdloomtldt corootSrftlcl (oeil ll

t26sb 2flgo
Drltl
(cl)

&a28rA
I,a281D
&/frtlA
TAZ'9'B
lt,.z89A
Lf289t
&a2saa
rLt2saB
I'285A
Laz85B
La236A
&a2s6B
&42S?A
x,a2stB
fl.42StA
lt 2srB
La2SgA
rLa2s9B
fl,{igr91
&a2sr0B
f,,a2suA
&f2srtB
[,a2sl2A
L42S128
lLa2srSA
ar2srtE

O{O0, L
0ro0, L
O+16, lL
O+15, L
O+t2, L
0+t2, E
0{O0, fl
0400, t l
0+16, t l
0+16, 3l
o{o0, ztl
oro0, 2tl
0+16, 2tn
0+16, ztn
O+ft ,  ! l
o+at, l l
o+at, 2tl
0+at, 2t l
O+t2, l lB
0+32, 23n
o{Ot, tr
0{Ot, tr
O+2{,  E
0+211, tr
o+at, ll,
0+{t, tr

l . t
l .a

10
2.7

Ito
tl
o .??
1 .5

2L
9 .0
0 .57
0 .?3

62
5 .5

200
13
11
a3
t2
5.9
3 .6
1 .1

91
27
a,
l6

trrtnrtl,o mnhrd

o-t
5-r5
0-t
t-r5
0-t
5-15
0-s
t-rt
0-5
5-15
o-5
3-r5
0-5
5-tt
o-5
5-15
0-5
5-r5
0-5
5-15
o-5
t-r 5
0-5
J-r5
(F5
J-r5

Blrrrd mrohr'

0-t
5-15
0-5
t-!5

,tA',BrA
I'2IilB
nAzn,A
EAzl9,B

0+16, 2l
0+16, 2l
o+47, tn
0+a7, t l

t00
20
s2

r50



TrDlt t (ecrttrrll

lnglr Locrtloar
lrdl olrol ldr oolerltntl ol QCtl3lDrltl

(er) 2261b 2tfgo

LazltA
ItaSttB
x,Azr.A
La2Ef l

o€t,  tel
o€1, t2t
o+27, 3t l
0+2?, 2!l

o-t
t-rs
0-t
t-r5

220
6l

r00
5t

-T,oartlolr
Dtldlcrtrd
eAulyttcrt

lrrrl I .

of rclt rrrglcr rr rforl oe Fl3. J.couthg .rroa lr rt tlt 9!t .oifld.oo..a8oa of rrrnr.r3Dt rrrrltr tr ( ! !t
le r r l  ( !  2c) .
(9tt codldrror

lSyrt 'rtrc r..grrr la. trren .t t 'rd rocetrolr rr.rlncttyr oftrEt altrotsta.
.Dlerd rrrgl .s rro

aalrotBa3 t l t f l .
trtel fro rrrrr tlore to hy3 rlcvrtrd trrlr



It
t !

I t -c! -*
a -

O r
A f r-
I t
A J

a t.-
| l a
f a
I d

t?
I

l o

lla

rh
l r

i ' t
l G r
I

i t
a
t
t
Oa
I

I
I
I

il

I

r a
l r
r a

I!
!r
t .
.D
r | .
r l
l o
:E
l.

-a

l l '
. l
1. ,
r a i

- l

. !
I
l l
a r
F"-

il
!l

TI
I r t- l

f r

1)

a
I
o
a
a

a
a

!

I
.t
I

I
a
-a

I
a

qt

I
I

I
I
-
.t

I

l r
f !

fr

I

I  t t  I

l a r t l c l
f G a l o

I  t t  I

o  r J
|'l rr Gtl

5  c  l r
r t l d r lF

qt
aa

-
t
rb
rl
f

T
Y

1
t
rl

t
it

l 1

GI

ta
I

B
a

c

a
T
.-

a

a
a

rt
c
c

a

G
c

a
(t

c
t l i

a
( D r

l r
C r

a

C r

al
t:

C .

Fqq
dqq
ii4
dqc.

: r t a
5qq
iqq
? c a

5 : ' :
dqq.iqq
G l c c

a
t
r|'
a
l.
I

t
I

t
F.
I

i-

IJ
FI

a a

! F l
T t G |
Ct t?
' | i l

c a
tl Gl

a a

C c l
il t?

a a

5
tl

a
I

I
t
a
L
a
t

a
-
I
t
o
or

G|
to

o(D
FI

I
!

EE

a
I

j

I
t
I

rP
+t

i r r
g d {
! f t

i C )sc
I Y
o
r I

l.
f . O
o D i
i f r' i *
h

-1 .
t o
a a
a a

c
. , -
s6r.
I .
, .. a

ar . o

: I
l I -
: ! a
t l

"'O I-6
. ! t

r ' o
rl

O r l
-
t
F



a ,

il
GI

Grd
i

tc:
i t
!t tlgq

o

tl
rl

o

! cc
i
rl

=g' 3

3!F t  R
TTSSC. |i * *  *  J  I  I

! -

d

t
t
I

a
a
t
il

a
b f l
C l .

: ii
f ! tr:'

o
t

I
h

l!

o
!a
I
I
a
a

to
o
I
o

t
I
a
a
I

a
a
t

Eg
! {
E3
!6
:s
ll
t. i.E
1 C

EE

i!
Eo
I t

?l

h F l

i :
I h

- ;

.L- c
;t
5
F

cc
t t a ! !

r G l

a

rt
a

| ' | l
F.o a

; i ;  €a _ a
f F O .f3

a

tt
F l y

ID
! - .
v :

h . ro e
! a a
D.ra a

ET
t

a l

t !
=if

. . !< r . r a
r a -

!!i3

a a
e3
\ t

. t l

es:
l . r
t e a

;; r
a r l

i a , t

o , P !
a a



I

0l|,/utlrtr'|

l .
l .
f .
l .
t .

l .L
l . t .
Lo.
l. D.
l. Y.

hrrn
Qrtlrr
Om!rr
Ottrrtt
&ur

uuil/r, DItUDUtUf

Ft0. t. L hrll
l l .  L t .  hn
l l .  L l .h
tt. D$ tff trrtlnr Ottto
la. lrDentcct brcrlr - !!

laDfl Dtt[D0tuf

l t . Ctlrr ct &rl*ut hrj lr.
Oil lttrr Oprrtlcr Offlo,

ta-l?. flrolrlol lrtcutlcr Ott.r,

hrrg brrrol rrl Drrrlotlrrt,
hf lllrr, Df t?lfl

Dl, Otl lll1e, [| t?lft

rll?. &tlrr l. Eltrrl, u.t. Drlnrtrnt of 11116z, tttol oe6rltca
lo.a. Ornutcl. D .tDna



ORl{,/RAS|FU.lns
( ̂ [0f3 )

i

RE$I.TS (F THE R|DIq.GIC|L SNYEY
AT ll29 GNTRtt AVEt{tE, oq.ouE, }€r yoRK (Atoa3)

Acor !o ha hlonndoa h lh.. r?ort I tanritd to UtO.
rrilcH qr ho oattrtDU$oa l|t t|d b oTartrfrail ot tfanly

r,5 D.o.nmmr c tilot conrttn



ilil./utA-ulzrt
(lr.o.t)

frr l tL rad Srfrty lrrrcl Dlvlrtol

TEULTS (F UB IADIq,GICIL EITVEI AT
1129 @tilL AYBI'B, Ot C|IB, lU IOII (lt.oft)

f. L. Irrlry, B. A. lrrrel, lld f. D. Gottrrlt

Irnlrcrlgt Ccglrted - Irrcb t9&l
Drte of lrnr - fdy 19tJ

I l rcr t l3r t lo l  Teu

B. A. Brrvra - BASA Pro3ru lelrjer
t.  D. Cottrr l l  -  ruSmp ProJcct Dlrcctor
J. L. Irrlcy - Ftcld Survry Sugellror

lorl grrforrcd
ITDIOL(FICTL $'TVET

rr grrt of
ACT.lvITIES

tbr
N6TAI

Prrgrrrd tY ttr
OAI IIEE XTf,IONAL LAONllIll

OrL l tdgr, Tl l l l r lrr t?t l l
clnrrtld tY

ttlTlil rtlllrla lNnil ll81Er3, Dfc.
lor ttl

g. t. BPrrttl*l m l}lt|ol
udrs Certtrct lfc. f-ACO5-f40l!f 400



00ilrDfTB

LIIT OF EICUIESa a a a a a a a a a a a a a a a a a

lrrt

a a a . a . . . . V

rt

t

t

2

2
2
t

,

5

t 'rlr0FTrDIrs ' ' . . . . . . . o . . . . o . . . . . . . . . . . . yrl
l * fa . .ED 'Et f l ' l s ' ' '  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .
IlfuorcuoN . a a a a a a a a a a a  

a a a a a a a a a o a a a  
a a a

gnrEt EUo6 a a a a o a a . o a a a a a a a a a a a a a a . a a a

gn|Er fEsutTs a a a a a a a . a a a a a a a a a a a a a a a . a a a

Or r rbe r l r cea t t .  .  .  .
Sotl Sugttr3 . . . : : : : : : : : : : : : : : . : : : : : : .surf loc hrrrr.clt t  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  r .  .  .

SIGNIFICAN(E OF EIllDnrcS . . . . . . . . . . . . . . . . . . . . . .
rEsErE{CS . . a a a a a a a a a a a a a a a a a a a a a a a a . a a

i l l



i
i:,
t .

i

i

LIST OP FICUTE8

l l rFr
tur

Die3ru r lcta3 3rld polnt rnd grtd Dlocl loort loarortdoorr ol t lr  Dsot.rt,  . t  l l2a Crntrrt Av.i i . ,
Coloalc, Nrr totl Omri, . . . . r . . . . . . . . o .

Frolt vh of tl-c g1_o9rrt1l rt tl29 &atrtl ltvelur,Colorlc, t{r IorL iflOfg) loolllj lortlmtt . . . . . .

brr vlrr of tle grogrrty tt ll29 Oratrtl Avcaur,Cotoalr, ltrn tort, tffOfEi fooiier 3oBth.ft . . . . . .

Slrftor trrrr asDOrE8G art.!  rrerurrd tt  3rld goll tr
ortdoosr ol tlr prolnrt5r rt ll29 Gratrel f,.i"l,Coloale, Dfrr tott, (fmfil . . ,

6a a a a

a a a a

a a a a

Loc.t lolr of rol l  nrplrt ol t lr  DrotGrt,Avraur, Colonlc, Ncl iort (AIl l43) .-.  .-.

Erthrtrd r*r rrtt ooltr.rlrtrol rrcrcdrl3 3urderhe r oa
9t_.-tfgp.stt .t ll29 Oratrrl lvelst, Coloalr, lbr torl(AL0a3) .  .  .  .  .  o .  .  .  .  .  ,  .  .  .  .  .  !  .  .  r  .  .  .  .  .  .  .  11

et  1129 Ctat re l
.  .  .  .  .  .  .  .  .  .  .  10



?rblr

I..IIT OF TTDIIB

I

2

lrol3roud rrdltt lon lrvrlr la t lr Albrry rn . . . . .
bt{tr of t lr 3rnr .rDor!8. rrtc r:rrlrorltr oltdoorr
9"_ !!_. grolnrty rt tt29 G.ltsrl &.rur, Oof;l;, Nn tort(ll0at3) . . . : . . . . . . o . . o . . . . . . o . . . .

l rrdtt of rol l  nrple rarlyrl t  ol tLr grogrrty tt1129 crltrtl Avtlur, Ofolli, l{." IorL (ALOrB) . . . . .

|1^rfttr of r lr froc rartyrlr of t tr lct!8.! . ttt29 Crltrrl Avrlur, Ooiodr,-l{n lort (llOf!) . . . r .
snrer7 0f outdooa l.ltra.-catr rad rugrc rrrurtr o8
9l_.^tt:p.rty tt tl29 Crltrel Avcaur, Goloalr, Nrr torl(al0a3) . . .

?rr.

.  .  . '  12

. . . l t

.  .  .  l 5

. . .16

. . . 17

r l l



AFtilttuoE{TS

ryolrorrd ty ttr Dlvlrlon ol bredltl
LeborttotT (OB[,) , 9.3. Drlnrtreat

rorlcdjr tLr rupgort sf
lf lerrdlrl Actlol EroJeotr,
iur Frsll l t lrr Grolp, eld rrlbcrr of
tlr velurblt oortrlblt lolr of

nrtr, A. C. Ttlat, eld
r r  lnr t lc lDr t lon la  ool l rc t lo ! ,
;Lr tltr of tte t!r!.!r. In tddttlo!,
)t Ds.D.srtloa by l. F. Crrrlrr rad
I Or3talzrt loa.

l r



DfnourcuoN

Ih rrdlolo3lcr l  t t$y3,
D. t t ,  r r t  d r l c r tDrd  ta  l t f . -

TBULIII OF ITE IIDIq,GICII rrvEt ATrr29 cBIIrlr, AyEt[rE, c,orE;Gr tou (rL0.3)

snrEl EEoDs

,mtlodr 
ngtoyrd l l  t l r rlrrqt of tllr gre



2

Dr .clologrerl ' '?rt of ttrr DsoD.st, tlotrdrd: (tt r... .rDo-
rlrfrot eld tt tlr grorad iufror lt
rotl of tlr rltlrc 3rolld rlrtrce

;l ;  t ld (f) dlrot r lgbr ud bott-
rcttrer outdoorr oa t lr proD.rr. A'vcy tctLodr rad laettncattt loB L.r

q'lylf, IISI'LTS

[plcrl  beot3rourd redrrtroo l. ' rrr for t lr  Arbrry .a3. rt.Da3r3!t3d ra Tebte l .  t lc drtr t_r provtdoc-tor tB8to33r of ccprrrronrlt l  tDc fBrvqr rrdtr grrr l trd t l  t l tr  r lotroa.

All  rcrrurrlratr gtcrcntrd ra t l tr rcport rrG trorr tcrdrl3r; brcr_3roud rrdletlol trvclr trvc lot brra rcbtiratcd. shtlerly, brct3rouadeoaccatr t t lo l r  Lrvc aot  brca tubt r ret rd i t - - i iaro luc l ldc coaccat . t loarl l  rot l  rrrpl rr.

oL rcrrutcr3ltr lrc prctcatcd la
tet rerrurod tt 3rld golatr ovcr tbc
I Fl3. 4. 6rnr crtrorusG rrtat t t
fra 6 to l t  pI/L (rtcao8o.attclr.

tr .aDorBsa att.s at tLc atould rur_
I 15 ft/b ead evcrr3cd 9 lrt /h. Dc

f;i lt" 
rrr 15 pr/h rloaj r rtrtp

lol l  Serol lar

et t l l r  p8oD3aty. I loaty_el3Lt of
I tr t trt3rettc ruplcr (AL|3S)l rerc
r r  lwct r  r t  tLe r r rg l la ;  go lat r .

b l recd nrp lc I  (& l lD) I  
- r l re

vr t .d  t rEr  srDoru8c t rc l .  Dc
a  F l j .  5 ,  t nd  thc  r c rs l t t  o f

?ILr rorr t j r l  ( l )  l r  r  u l t  r [ lo l
,.t;orrt tot Foflr rrgctrd to lrlrtrrl l . toro. ! tgrr  (p l )  l r  o l r  r l l l lo l t l  ot
ll on tlourrdtl of r torttt.! or oll



t

8upl.r rrr3 trirn rt o to^! or ud rt ! to lJ or drgtlr trc rrgl
loottloE. Coaeratrrtloar 63 2!tg ln tlr ryrtetrtlc roll urpltr nllrd
trn 0'60 to {2 pcr/r (pleooulrrf 9u ;ru) rld rverr3rd f .g 1f,;rl j .
Dr oororatrrtloat ef Zltg h tLr 0 to t ot nrplrr rv-re3rd l0 jBll j
r l0 rvrn3ril 3.5 pcl/3 la tlr 5 to 15 or degtl rlrplrl. De ntlo of
cotorltratlol rt 0 to 5 ct to ooaclntrlt loa rt ! to 1l cr drgtlr rrt
t.t5, hdtortlaS tlrt t lc lt j lrr eolo.ltretlolr rn toortrd irrr t lr
nrfrec. Do nrplr frc jr l i l  locrtlol 0+2t, 1.51 (lLftE A) hvla3
rrrlru oolo.ltrrtloa fosrd oa tlr DsoD.rtt Q2 rtUl) rad rrcrrdll3
DDE ptiltllaet colcerlla3 23tg 11 roll rer frc drpthr of 0 to !t or.

r t  ro lectod locr t lonr  oa
erpbelt prvla3 rad

I t r t cd  l n  T rb l c  f .  I l c
rnd rvcrrjrd t6 i!p/100

thc
tLc

4q rrttrrted tre of rol l  r l t l  ooltuiart loa rrcredlE3 3utdellrrr for
23tg b 2 l  J  l r  r lora l l  F lg .  6 .

lrdll ttt t.rtuacd la ruplc lLf3SlA. ltc ooacrltrrtlo! sg 226Xa
r r r  0 .79  l f . l l a .

Surfrcc Irrt lrrrcatt

Alphr tld b:tr-trtn rctlvlt5r rrr lerrurod
thc roof of t lc bulldla3, t lc arrtgc, ead oa thc
re l t rey.  l to  rerdt r  o f  t terc  lGtruacre l t r  r rc
rlpLr rctlylty renjrd frc (? to f2 dp/100 ar2
s.z. I tc brtr-turr rcttvlty nn3cd f rc 0.02 to 0.04 rrrd/L r ld tver
r3ri l  0.03 rrrd/L.

A ruerlr of thc outdoor tGr3racrcat rcrultr lr  grovldcd ta Trblc 5.

SIGNIFICAITTG OF FINDINGS

IcerB8oeatr of ,  tLc jure arDorr8c lcvcls oBtdoorr o!  tLc t lot lcstt
d. tctr la3d tLrt  t lo crporure rr t3 r t  I  r  rbovc t lc aroud rurfrcc r ta3cd
frc 6 to 11 pl /L rnd evcrr3cd 9 $/t ,  thc r t lc rr  tbc btcl3rolad for
t lc Albr ly .r3. .  For col lnr l roa, tbc tyDlcel  becl3rosad for tL.  Albrry
rr i l  l r  9 f t /b;  rad tLe brcl3roold fot  tbc r tr te of Ncr tor l t ,9 wcg3cr
9 .1  l t / t  rad  r r lgc r  f rc  6 , t  to  t3  rn / f  (oac  r t rndr rd  dcv l t t loa)  b r rcd
os t l  l . . t8t .r3ott .  Brrcd ol  t l i r  lafotrr t loa, t lore l r  ao ladict t loa
o f  r ieL  to  Lcr l tb  c rarcd  by  3r r l r  Grpororc  r r tc r  oBtdoor r  oa  t l c  a re
Datt t .

?f l r  csr l r  l r  r  ual t  srrd
r ld rqrr l r  t l r t  quat l ty of  t ry

to  dr f  hr  tb t  r rd lo tc t ly l ty  l l  r  l lbr t ract

Clt latoj t t t lo lr  9rr  t lautt .  l l r
r rd lo rc t l v r  l ro togr  ndr r3o l l j  2 ,2  r  l0 l t
g lcoolr le l r  o l t  r l l l lo l - t t l l tor t l  of  r

aret .  o t  t l r t  r .o l lc  y fu ld ta3 2,2 6t r la t r j r r t loar  got  t l r r t . .



1

ttt ooltr la urratr ln rrcrrr of t lc

- T: O.79 lC,Ll3 rvcnse for
rrvorrbly rltL tlr Albtry uet

2267t rcrrlrtd ll tlr toll ocprrtr
becljrouad of 0.!5 fittt of ndir226.

llc rvcretc-rrlilr 
-eatrvrty of 16 dp/too cr2 obtetard by Lrr!8Funtr oa tlo roof r of tlc butlitrjr ."a--"-fvi* tr relr berc tlr DoEotltctloa of 5000 drr/100 o.2-ior rlgbr rctivlty fro neturrl saral',urralu-23j, or urrib-23t.

- .Ft  lvcsrtc rad rulru bctr- j ' r  rct iv l t l r r  of  0.03 rad 0.04lrrd/h erc lcrr  tLra thc DoE crr tcr t r  of  0.20 rart  r .0 rnd/b r t  r  ca,rrpe ctlvcly.



5

TEBBIET@S

l .

2.

3 .

l :  Boct, 'bport of Trtg to NL(Au3ur t  10,  l9 t3) .
fndurtr l rr  Pleat,  Colol lc,  l { . t .  , ,

1.

5 .

J. L. Jrcobr, Group Coulrcl, lA fadultrlel, t!c., to S. & Il l l lr,DB, lettrr 'Albrry" (Dcccrb., Zf , tgg:r).

l. I. tretet rld D. I. Er3lrro!,
.., ril_eJgg_.5-1

"ledlolo3lcrr suwcy plea fot y_icrarty progcrtter ra 0orolrc radAlbrrt, Ncr totl, '  icttri i io-r. A. Bcnca, ort{L/tASA toA. J. lhltrra, mE/E (fraurry f 9g.l).

D. Cottrcll, t. lL Ooldnlttr t ld

). Protrtr, Ort fifu- X.tf oorf
rbcr 1982) .

(Sogterbrt  fgS0).

7. 
3:,?:.f:r,.L, ?. rL_Brncn, ead F. F. Eeyrood, Stetc Brc l r ro lad

t '  g'  G' Levh' l '  r .  stcr, E. tEcrzc, rad r. Eurl i froar rsrurtT ofNrtsrr l  Eavrroncatrl  Gunr redt.troo urra3 r cl lrbrrtcd portrbro

ffff i i :t.tron 
count3r,' Laioro3rcrir.. ltr ortr iceoiir, 67*.Gss

9. C. L. Lhdetla, f. L Fgterlon, D. E. troalr, ead tr,. E. Icli l lca,'oro|tegblcel Yrrletloar i l  Eavrroo..ot.i hdtrtlol Erct3rooad latL' It l l t ld Stttrr. '  Proorrdll3r of tbr-iroold rltrrartriarr srrpo-rtrr or rt. N.tsset lrdttt loa g*froo!;i OOI{F_720!O5_FI,ltD. tt?-igt (tn2r.

10. Elv l ronratrr  h ' r rc!  Drvlr loa,  Aotroa Drrerrptroa rr lor lad. .'ProDord Fr l9u btedtet- Actroo. loivrororty proprrtrrr rt t lr
f, ilii;. 

rrer rorr, E snrp-i r t..' 
- -A, 

;;;;' xr t r oari 
-r,iior. 

torr ( rrar

DE/gy-o097A



0. ta

0. to

r . t

0 . tO

O.!3

0.10

0 . O O  .

fr

F .  € r -  I

I
l J ,

II'HL?

rottr
' a

tfl
,- f?tlt?-.

l lg. l. Dlqtr firtq |rla tolrt rra |ll| fl$
l...rl.lf ,tta.frr or rlf ,tO'rtt tr lllt s*nl lil}
e/l.)[., ll ttrl (fraf t.



l l3. t. lront rlo cf ttr pelrrtt tt l lt l Oltrrl
lrou, blmle, lrr tcrt (lLoati to*tir aertlrrlt.



llf. f . bm rlr d ttr Fot rtt tr lltt Orcrd
b.n. blnfu. h brl O|,ff l lcrllry rcrthrrt.



I
I
I

rd
I
I
I

9 l

l
I
I

l0 l  *

I
i o  g

8l Hr
I
I

ej
I
I

Ig

9
t '

l0 l

r r p i
-- S?iCE?--

9
I

9

o'r f'
I

o.s lg
I
I
I

o..n Io
l
t

o.ro l9

!
I

I
o'ro 5r

I
0.16 |,o

!
I

o.ro to
t

I
o.or b

ll3. f . tTt.:: trnr .tDo3rs. 81t.. rcrrlrld rt 3rtdlnlrt r orrreo. ?.,tlf lf:or*6-rt u2, oriiii Jr..r.,Gctortr, tta totl tlOfil.-



l 0

o.t.

o.l lo

Fi t

OofJ

O.|o

t r t r . t lc  fuDl. f
Llmrf tuDl.

Alr3s6l o
O.!0 O

ArfTl.

i
O.tO t

LrrsJ o

o.r! h
Lr$r

I
nL43S3
r Q  t

I
I

io..rrrr.
I
I

t
I

i '
I
a

HOUtf

3

Fl3. t. Locrtlou of rott nrplrr oa tlr DsoD.rtt rt
ll29 Oretnl Arrtrr, Gotolh, l|rr lorl (AL0f!).



t t

I

I

i
i
I

ir

0rt f

o. fo

o.t

O.fO

I
I
I
I
I
!
I

I

J
I

t l

I
I
I

O.lO

O.tl

o|to

Oo lg

O.lO

O.O!

O ' O O  o  '

f- tt |oi
- t?l:g?-

J .

tr
r l

I
t

I

i
I
I
I

*

- - . . l lr. J. lrttmtrt r.r rrt l oolt 'r.tro! .t3.o!lr!
3rt&tlrr or tlr lropst rt 1ll9 Grrt.r-ri*r, Golorh,t|rr tcrl Ol0{t).



l2

Trllr t, hcl3ronrd rrillrtloe lrvrlr h tlr Albrry rrr

Df ol rrdlttloa
ralfttrl.lt os nrglr

lrdlrtlol twrt or
nilloarol lde oolorltntloe

lrryr lven3c

Ornr .tpoaB8. 8rt. rt I r rbwr
lloor or grolad rrrfrot (fVUr

0olorltrrtlol of ndlostcl l6e r
lr eolt (9Cf/3)b

2!tg
226y

t-r0

0.?6- ! .2
0. l t - l .2

0 .96
0 . !5

-rllrlner obtelard frc four locrtloar la tbr AlDrry tr.r.
bsotl urptrr (Nll-t{16} obtrlned fra r|r tocrtloar

rrorad tlc Albrry rr.l.?



It

Trblr 2. bnltr et tlr jtn .rDcns. sltf
l.arltraltt ortdoosa ol th lnolnrty rt

ll29 Qltnt hrrrr 6lorlr, Xr lort (Altrf!)

Grtd
lccrtloor

Orld lcht rrrrrrrlrltrb
(rt/tl

0nr Onr
rq)oflaa a4)ot!aa trt3

8rta rt t r at tlo lrsftolc

lel3r of 3rrr
arDosta. rrt.
drrlr3 rotl

of 3rlrl bloold
(rr/t)

0+O0, DL
o{.o5, ll,
o+10, il,
o+15, BL
O+20, lL
o+23, n
o+30, B[.
0+35, BL
0+{0, D!.
0+a5, DL
0+50, DL
0+t4, lL
0+25, 2l
0+t0,  2n
0+t5 ,2n
0+00, 3l
0+O5, tl
O+10, tn
0+15 ,5 l
O+20, tn
o+22 . t ,5 r
0+25, tn
0+t0, t l
0+t3,  t I
0+!9.1,  t l
0+a0, 5l
o { t ,  5 l
0+t0, l l
0+54, 5l
0+t0, tl
o+2r,  g.6l
0+t0,  9.6I
o+rt ,  ,  .61
0+O0, 101
0+05, l0l
0+10, tol
0+1t, l0l
O+|tO, l0l
oltt, to)
c,ft0, 101
O+tr, tOl

7-9
t-9
t-9
t-9
t-l0

7
9

l0
l0
t1
t2
r t
t l
r0
10
9
t

t3
I t
13
1
I
I
9

10
9

C

a
a
9
9
9

t 0
9

t2
7
9
t
t
I
9
9
I
7
I
I

5
I
I
t

10
ll
t1
t l
9
9
9
t

l1
t l
t l
7
9
t
9
9

l0
a
C
I

10
l0
l0
I
t
I
t
a
t
t
9
9
I
t
I
t
!

6-10
t-l0
t-l0
t-l0
ts!5

11-14
l(Fl5
1(Fl't
Ft0
t-t0

: '

:

9-10

rlro
9-10

:"

clg
!-r0
!-lr
t-!0
&tr
?-10
t-l0
f-ll



la

Trblr 2 (coetlrrrd)

6rld
locrt loer Orrr

.qrotla.
r t t r  r t  I  r

Gnr
, a4)orEaa arta
rt tt. rlrftoro

Orld pollt lotrtslrltrb
(rr/t) lrngr of 3rrr

aTrorEaa arta
durllj rorl

of Srtd blootd
(i l /h)

0+{0, lon
0{5,  l0 l
0+a7.5,  lon
0+10, 101
0+5t, lon
0+5a, 10n
O+{t0, 151
o+ot,  l5 l
0+10, 15n
0+1t,  t in
0+20, 15n
0+25, l5 l
0+t0, lt l
0+t5,  l5 l
0+{0 ,151
0+{t ,  l5n
0+t0, Itt
0+ t4 ,15n

t0
10
11
a

l1
11
t
9
9
I
t

r0
9

1l
11
11
3
10

9
9

t0
a

10
t0
t
9
t
t
t
9
9

10
r0
t l
a
9

!-tl
t-l1

o-t I

.Grld loort lol  r lorn oa Fi3. l .
tGrfd pol l t  l . t rEaftGDtr lsc dl*cratc r3lara. l3Dt.  . t

recl  3r ld golat.
9l t rrr  velcrt  r tG tDola oa Fl3. 4.
dGrtd bloot r . l r lactcatr  r8G obtrtatA ty r  3rut rct !

of  t l r  . ! t i r .  btool.
t fa tcc r  r r tb l  c .



l 5

Trblc 3. brdtr of rol l  grglr rulyrlr oa t lr ps,rt).stt . t
ll29 Grltrel Artlc., Golonle, Nrr fort (Mf!i

Suglr Locttloor
lrdloolol ldr colorlt8rtlo! QCtl jl

2265b 2!tge
Drgtl
(cr)

Svrtr tet lc ruolrrd

&ftsrA
AL'I STD
uArg0,A
tLatsSB
&f!931
tLaSstB
&43SaA
fl,a3slB
lLat ssA
rLa3 stt8
tLaSs5A
lL43 S68
rLaSsTA
&ats?B
x,a3stA
&r33t3
trr3s9a
lLa3s9B
tI/|SsroA
lI/3S10B
a,a3sllA
lLa3811B
rLa3 sr2A
flr38r2B
,La3S3A
flr38r3B
tLatsr,aA
ll,at 81aB

0+10,
o+10,
o{o5,
0+05,
0+20,
0+20,
0+23,
0+23,
0+2t,
0+2t,
0+36,
0+36,
0€0,
o+to,
0+a0,
0+a0,
0+35,
o+35,
0+25,
0+25,
0+05,
0{t5,
o+15,
o+15,
0+2t,
o+2s,
o+ts,
0+35,

lax
lal
5 l
5n
1 .51
t . t r
2 t
2 l
l . t l
1 . t l
1 . 5n
1 .51
5T
5r
9 t
9n
15t
15r
t2R
t2R
BL
EL
DL
DL
E.
EI,
n
BL

(F'
5-r5
tF5
5-r5
(F5
5-r5
(F5
t-l5
0-t
5-15
(F5
t-r5
0-5
5-1t
0-5
5-15
F5
5-r5
0-5
5-15
(F5
5-15
F5
5-15
(F5
5-r5
o-5
5-r5

0. t?
0 .60
4.0
3 .4
{ .3
0 .6?

29
t2
12
t2
29
6 .6
t .0
0 .90
3 .0
1 . t
7 .7
0 .?o
0. t0
0 . t3
0 . t?
0 .60
4 .9
2 .1
5 .3
3 . t
1 .2
3 .0

0 .79  !  0 .13

f,ArIrA
fl.4tttB

0+39 , l tR
O+39,  I tn

I t
2 .7

9,ocet loar of rol l  r t rgt3. l r .  r lota ol  Fl3. 5.trrdlcrtrd corltht.sror lr rt th 9it ooif ldrlcr lrrvrl (g 2r).
--?lotrt nlytlcrl irror of rmnrlrrlt rrrdtr lr ( g tr (ttr

ocrllletet ltrrll.
4y*stttc mrjt.r rr. trL! rt 3rld locetlolr lrrrgrotlrr of

J'f,a ,ttcarra.
Jltnol mltrr ur trbl frc r '.rr |torl to lr"o rlrrtrl 3rnaq,oa|Ja ttt.f.



t.:
I J
c
t O
a .
a . l

a
o L
a
t r r
a d
O ' l

o t
a a 0

a
!r
h

.i tat o
E|- a
; t !- 5
l a .c

t t O
o a
a , J
a
€ l
a r
L

a
b. |.
E O

16

qEqle
occ lo

l c d a l l a
i r { r l l r { t l

I

t
a

t

GI
Io
oo
Fa

t
!

a
a
a
|.
o

I

aa
a

f o
t ^E
6-
t.

h
a t
T T
9 o

aa o
a

aa
! o

t-
.t .d
t . t
O  t ac E .

.  r3
d a

{ G.tt I
I  l t o
a  l H

o
o r aa o
€F. i

Y G I

TE
tt
h I

l '
:l

t

3t

ti
l|l

f i

tl

l,

t

-
a

t.
a

lt

a
D

rtt

t .
5t
a . t
a r E' l
LOE
!
.i

!
a
t
!

a
.ta

.l
I
h

t|

5

r G r o l s
F t l r l

t t G t o l r c
! l I F I

a

aa
'T

t? . gi
! :  t !  tE-  ! ,1I ! t 3r I.c_F
E t 

F : l  i
E ' r r t -li ,trI

a
tA

!t
a
I
t

.I
t()
o
o
?l

E
cE

rE
I t
rI
;!

t

a

I
t

tr|
Io

a
,9
-lu
a
o
T

a
l a

I$
r € t
BC
l j
I
. I

r.
t o
O F
. D

: t
h- .
a a
! . r
a r l

o
O t a

s6
L
r a .
t a
. t

!
L t
c>
a
a, .a
F l a, r
a o
a l-E
. €[

t G l
I

O ! |
-
t
E



.J
C | O

o a
. -  . a

h a . ' | : r€ a
f Fr I .

E: " i3- " ! : r
c E f .  a  a

E:!Ei
t . a l

I t  e  h { ,
.-.8 8f f

L I

ac
a

r c o
FI

.r
6 F

a a
l 3 9 o t r r

F r 6

!
c

Gl .
t ? o
t l

F G Iv q
€,

r l l l r r G t a
F F ; r t " F lr r r r _ l l l
\ c F t r O F

9 o

d G l

t ' r c r l

t t
r l l t l

I
I

t

o
I
t
a

I

a
!
Iee
!E
EI
a Y

i ;
:9
9r
: *

E "-'.E
1 O

!5
i;
!i

ij
TR

FI

'r 
tl

i :
I t r
5 ;

. t
d!
1 l

=
F

9 l c
Ft rl

G
GI

a
t €
O t .

o 0
l r  l x
o o a
€t r
t r a
t a a
- .

t,
I

&
h.9

o
!a
t
t
a
I

L
0

I
I
o
t
f.
a
a
a

I

G t 3
l \
o . E

a
O T
c t

tb
E r
v

h rr g )
a

- a
tt_ !
: l

-
r l

e!
Fl a,



*

t

l9

INIENA, DISUIEITIIO{

BEEINA, IIISIIDT'TIqII

l .
2,
t .
a.
5 .

r. A.
LF.
Lo.
t. D.
t. Y.

htrel
Orrlrr
q.rt.r
Gottrrl l
f,ryr

6-10. t. L. hrtry
ll. L. t. br3r
12. T. & It
13. IftA ntf tortlore off tor
la. hborrtory bootdr - lC

lt' off tsr of Arrrrtelt har3er, Bocrgz rr'rroh ud Drvctolrcat,OrL l id3c enrrttone Off tcc, Ort i iai. ,-n 3?t31

16-l?- Teclnrcer rdotrrtroa ccater, nE, ort tid3o, rlrt 3?&rl
l*z? ' trtbur J' tlltu!, u.s. Drlnrtrcst of Eanrgr, rggol Go'ratoralord, Grretatc!, D z0na



0$fl./RASAF!S/6
([05r )

RESULTS OF THE RADIOLGICAL SIIRVEY
AT IITO CENTRAL AYENUE, OOLO{IE, NEU YORK (AtO51)

a

I

a ,

Y

Aoc.r tc lfo hrcit|$n h"$ -au I Him b f|n,,uo'r 1,3":H'Hll#Sf.H$F 5 iB



f [13 r4poll wr3 pttprfcd 13 rn lccoljnt of wofi lpon3otod by en rgcncy of thG

UnrfO bf etcr GovilnmG,nl Norlher lhc U nitcd Strlcr GovC?ntmnt nof 'ny roGncy

rh. ' .o| .nol lnyo||hol lcmp|oy.6.m.kct|nyw.rr lnty, . Ip 'c3.o' |mp|pd.or
sou'nt3|nylo0r| |nbr| l tyo' 'C3pomibi |r tytor|hcrccurrcy,comp|c|cnC$.o'
,* t . rrn"aaofenyrnformltpn, lpplr . lu3,product 'otp?occ:f .dicclossct 'ot
,apf'Gfilr thtt t1, urc w'uld not rniring. p.vrtOly O*nad tle h1' Rafctctrcc hctcrn

rcmy|9Gc|t|ccomm''c|||pToduct,P'oc,|3'o'|.rY.cGby|'|dGn|mC.lrtdcmlrk.
nunufrclurar, or othaturta. do.s not naca3slrily conttilulc- or mply lt3

aooort.ilrnt. racommcndll|on, or flvoring by thc unalcd strlclGovornmcnl ot

;; .g.;.t rnoioor ThG yrds rnd og|n|ont ol luthor3 cxp?carccl hcrcin clo not

nacirirnly rtltc ot ,ctltcl lho.. of tha unlld stltcl Govcrnmcnl ot tny rgpncy

ft'rrol



6[,/uEA-lt/a
(&0tt )

Errltb r ld Srfrtt  lclcercb Dlrtr lol

IDST'LTS OF TB I|DIOUFICAL S'TVEf, XT

11?O @II TL AVE{I'E, @LCIIE, NE IOII (AIX51)

I. G. felcl l ter, B. A. Borvl l ,  eld l '  D' Cottrel l

IenrrcrlDt Ccplcted - Norobcr 19&l
Drtc of frrsc - fulY l9t l l

Iwcrt l i l t to! T.l l

B. t- Bcrvrs - IASA Prolru lrar3cr

t. D. Cottt. l f  -  FUSIAP ProJcct Dir lctor

I. G. tr lcint lr - Ftcl i l  Survcy Supenlror

torl gcrfoned rl  lnrt of thc
IADIOL(EICAL SUTVTT ACTNITIES IA(rcTAI

?rePrrrd tt tL.
OAf IIME NXrIfiTL LSOIAIIITI

OrL l ldlr, Tlna3lrr !?tl1
oPerrtrd bY

IAITIN IAT,IE13A E{&I !I81IF, D{C.
for ttr

0. !. BPrrl.p{t OF lNElOl
rrdrr doittrct No. E-AC0t-!'Ol2r'00



oslrfrD

Brr

tItTOF FtOUltS . . . . . . ' ' ' ' ' ' ' ' ' ' ' ' | ' ' ' ' ' ' o o Y

I I ITOFT[L88 .  .  .  .  t  .  '  '  '  '  '  '  '  I  t  '  o  |  '  '  '  '  '  o  '  '  '  t l l

f[D||ill.848f,f8 . . . . . . . . . . "' 
o " " 

o " " 
I o t t lt

I l f D O t l I C f I O N  .  .  .  .  .  .  .  .  .  .  .  o  "  " '  o  "  
o  . .  " ' ' '  

t

SIVEIEEOIIS . o . o . . . . . . '  " 
'  '  '  '  '  '  '  t '  t '  '  '  t I

g l f V E t f B $ t L N  . .  I  o . . .  t .  "  "  
'  t  "  

'  . .  t  t  "  
!  '  t  2

O r n e l . t l l r r e l t t .  .  .  .  .  .  .  .  o  '  '  o  '  t  '  '  '  '  '  '  '  t  '  2

Sot l  Sugl i l3  .  .  .  o  .  .  .  .  .  .  '  '  t  '  '  '  '  '  '  '  '  '  !  '  t  2

S u r f r c o  & e r l r r e l t !  .  .  .  .  o  .  . ' '  | '  I ' ' ' ' ' ' ' ' ' '  t

SIGNIFICN(EOF FINDITrcS . . . . o . . . . . . . . . . . . . . . . . I

l E F B t B l e S  . . .  ! . . . . . .  "  "  "  " '  
l '  r  t  "  t  "  

t  5

l l l



LIST OF FIOUIIS

Dlr3rn r lclaj jr ld golat rad 3rld blool lseetlolr
oltdoorr or tL. DsoD.stt rt 11?0 Grltrrl AYam,
Goloolc, Ner lotl (ll05t) . . . . . . . . . o . . . . . t

Ftoat vlrr of tlr DsoFttt rt 1170 Crlttrl Av.lur,
Ooloalc, Ncr lorl (fL05f, loolla3 3outLtc3t . . o . o . .

Stdc vlrr of th DtoDcttt rt t1?0 Grattrt Avllur,
Cotoll:, Nrr lorl (fL051) lootla3 aoutballt . . . . . . .

Susfrcr trnr .rDofua3 8rt.r rerruted rt 3rld golatr
oEtdoors o! tL. grolnrty rt 11?0 CGltrrl A?.tuc,
Co lo l l e ,  N r r l o r l (A I r51 ) .  ! . . .  t  r . . . . . . . . .

Locrt ioar of rol l  ruplcr o! tL. progcrty rt t1?0 Ccatrr l
&onuc, Colollr, Ncr lorl (tL051) o . . . . o . . . . ! .

Erthrted rrcr r l t l  coltrr l l r t lol crccodla3 guldrl lae r ol
tle grolnrt5l rt 11?0 Grltrrl Avrnr, Cololle, Nrr IorL
(tL051) . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .

lul

a t o

t a a

. . .10

.  .  .  11

6

?



LITT OF TIIIT8

lrcl3rouad rtdlttlol ltvelr ll tle Albrry rrre . . . . . . .

trrr,ltr O! tlr lg.t .4ortaG alt. ltl.tr6eltr ostdoorr
o! tl. DEoD.stt rt ll?0 Colttrl Avllu., Oolorlr, llrr lorl
(AI,o51) . . . o . . . . . . I o . . . . ' ' o ' ' ' ' t o ' '

brultr of rotl ntglc rtrtt.tr o! tL. DsoD.tt .t
l1?0 Crdtrl Avellr, Ootoalr, lf.t lorl (lL05l) . . . . . . .

l l rdtr of r lr f tcc r lr lyr lr ol l tslct lrrr rt  11?0 Celtrr l
Avuua, Ooloalc, tdrr lort (lL0J1) . . . o o . . . o . . . o .

Surry of oltdooa lcttua..cltt aad luplc rcrgltr on
tt! gsotnstt rt 11?0 Crntrrl Avoluc, Colonlc, N.r lorl
(AL05t) . t t o . . . . . . . t . . . . . '  '  '  '  '  '  '  '  '  '

Irl.lt lrrt

.12I

2

5

1t

r5

t7

1t

r l l



lr|cl,mn{Tl

pprrol tor tllr trrojrct rrl .porrored ly tlr Dlvlrlol of lnrdlcl
Antlcl FroJretr, Orf ftigr Nrtloul llborrtotT (OD[,), U.t. Drprtrrlt
of Elrtpr.- Dt rlthorr rlrl to rctlchdlr tlr rrggort of
t. !. l l lbtttr, Dlrlotorr Dlvlrlol of brcdll l &tlol Droieotr,
!. Q. Dt1.lnry, Ilallrr, FSIAP/glrDlrr Frottltllr Otoqr, rld rablrl of
t1rlr ltrff. Dr rit los. s.cofl lrr t lr vrtrrt lr coltrlblt loor ot
!. E. Blllr, t. A. lobettl, l. !. lLtqnr|l, llt T. L ttrrrrt et tll
I1SA troaD for tblr FstlclDtttor lr cotteotlol, lutyrll, rld rrlntt-
fq oi drtr rt tle rltr of tle .!rt73y. Il tdllltlol' tlr rltlott rDDrF
otitr tlr rlastorlpt gtrlnrltlo ty L F. brtlrr tld P. t. lrttlr!,
fdotrrtlol lc toBao. t Or3ellr etloa.

I r



II!I'LT$ OF UB IADIC,GICTL OIYBT AT
11?O cllt[X, NElltB, q.clrE, lE rolI (AIrStl

INDOIT'Efn|

lorl rltl drglrtrd rt.tlr beSrr h Oolod., l|lr lort, dulry lut
rt I glurt orl;d ly tf. Nrtlor.l Lred Cr1uy.l Er3lldl3 h 1961, tlr
Atatc lrtrgr Conlrrlol (ASC) r rrd otl.t federrl rgrrele r cr3r|rd tle
Nrtloul htd Cctrry (prrrltly lL ladlltrle l, flo. ) h elrtolt ooF
tsrotr ud rlDoolirrotr for tlr frbrtcetlo! of culohd (t.at) lrrlln
f1;l  clcerGr for t lr  lr l tu btator (CLtcr3o Olrrtt lor Off lcr) r ld for
th clrlcel groorrrll3 gt^nlrrldletrd, rarlclrd lrulr rotl;r (Na

torl Oprrrt lot Ofltoe 1.Zrl Sher th trnhrt lo! of t lr  IEC eoltr.otr,
th rorl et tlr glrlt rrr &votrd to tlr teDrlcrtlol of rllrldh; cr

lnleltr,  bel lrrt  rel3ltr,  r ld groJletl lor frc drplrtrO rt lr l l . l  lblr

I trat Lrr opetrtcrt r l  r  rcdrord lcel of tct lvlty rfter FlbrutT 19t0,
rad oracrrltp of tlc flelt rld Dsotnttt rtr tttlrforrril to tL. Drgrrt-
rrat of Eortjy (DOE) h FrDrurry l9?f.

A lrrbcr of grogrrtlrr ll ttt Albrry/Golonl: rrct Llve blea ldratl-
f lrd tt  brlag lntert lrt ly coltulutrd r l t l  rrrat l  ot l3lut la3 frc t le
foncr Nrtlolrl Lrtd Cagrry't trllll fontl3 glut lr Goloalc, Nrr
torl.4 A rrdtolo3lcel 3!$r.t rrr lnrfonrd et 16 Drotnrtl.t tt r.lbcrl
of tlr lriltoto3lcrl Srrrry tetlvltlrr [.,tSA) fsoq) et OrL lttl3r Netloael
Lrborttory (OnL) durh3 tlr lnrlod October 2!-!dovrbet 2, 19t4. lle
grolnrty et t1?0 Cclttrl lvelrr ll Ootolle, Ner lorl (ALO51) lrl tho
rubJect of e rrdloloSlorl hvett l3rt loa or Octob.t 21, l9t4.

ltcrc rrc tro bllldt4t o! tllr Dsot).st!r. Dc trrld.lcc o! Orlttrl
Avclur lt r trertory tttrc lolp rltl rsrtoudllS lrrl eld jrrdca
It3t3. Dr rdJotd4 lnt l t l j  tot Lrr brca cw:rcd rl t l  3rrvcl. EBlld-
hg 2 or lrrf t  Avcl le lr I  bclr!.33 o! t lc f  l tr t  f loor ud e trr ldcEce
oa ttc rcoold floor. EotL Dutldll3r rlrtc tle nrc bretyrrd rblcb lr

lnrtttlly cwcrrd rttl l8rr3 rld rlnDl. A dll3tu of tlc tsolnltt-rlct4 
llc r1,1,rotl.rt. DEoFstt Doudrrler ud tsld lcttorl_crtrbltrbcd

tor relturrei lr oltr ldc t lr  Dsltd[3r lr r lora l l  Fl3. l .  lLc rcc-
tu3llrr lot tlctlded la tlo rldlolo3lcel lssvqt rrl '00.3 r doca ty 2t
I rldo. Froat tld tldc vlerr of tLc grolrrty 6c tlo;a la Fl3r. 2 rld
3,  s3r t [c t lvc ly .

g'TYET IElxEOlF

!fu rtdlolojtort 3B!r.t xtlodr ngloyed la tls tBsvtt of tllr ltre
D.stt trc drrerltrd l l  l l f .  5.
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rh rrdlologterl n8tlolr of tlrr Dsotr.stt lrclrdrd: (l) nrr .rur
rra. srt.r rt I r rbovr tlr jrould rlrfrot rld rt tb Sronl t*jtat tt
ert&or pld loortlou; (2) r frrr rorl of th ratlr groud trrfror
ortdoorr; (t) ruglcr of oBtdoor rotl; rd (,1) dlrcot rintr red Drtr-
lrn. retlvlty frt r lrfrorr of ttrcctrccr ontdoorr o! tL. Drolrstt. A
ccDrlbelrtvr dorcrlptlol of tLo !!sv.y rctlodr rad lartrneltrtloa lrr
br-rl pr;trnttd la uotlor rc1nrt.6

g'TVET IESULIIS

$ptcrl brcl3rouad rrdlrt loa tevclr for t lc Albrry lr. t  tae
grrreltcd ln Trbl: 1. t lc drtr lr  provldcd for DEst)orGt of.colperlrol
rtt l  t lc rurvqr rcrults DrG3Gtt.d l !  tLir rcctloa.

Alt rcrrurlcatt t)r.rcrtod ta tLir tolrott r8c tsosr rmdia3r; brcl-
3rouad rrdl l t loa lcvclt Lrvc not bcea rubtrrcted. Sttt lerly, brcl3rouad
colccltart lo!3 Lrvc lot brca rubtrrctcd frc redioauctldc colccatrrt loas
la ro l l  r l lp te l .

Genr lcrrurucatt

lclultr of 3rld l totat/ jr td blocl rclsurcDcntr trc arcrcatcd la
Trb lc  2.  Sur f rcc f rnr  Gr I rorErG sr te t  rcr rurcd r t  3r ld  poiat r  ovcr  tbe
clt l8c outdoor grogcrtSz ltc rhca oa Fl3. 4. Grne crDorssc rttct t t
I  I  rbovc tLc grouad rsrfrcc ren3cd frc 5 to 13 pl/h ( l icrorocat3cnrf
pcr Lour) rad rvcrrlcd 9 r l /L. Grne GsIDorB8c arter rt t lc arouad rur-
fecc rt 3rtd polatr reagcd fro 6 to 15 pUh rad rvcrrgcd 10 pr/L r le
Itr l lu trEr srPoraae trtc rerrured rrr l t  pB/b t loa3 thc drlpl lae rt
tbc r ldc of Eotldla3 ! rt  epptorlrt t : ly 3rtd loctt ioa 0+20, 3R.

Soll Serolhr

Ftf ty-revcs rol l  ruplGr rGrG telca rt this Drolretty. l t trty-four
o l  t lo lc  l t  r l r t r ra  loor t loar  ldcaotcd r r  ryr tcr r t lc  rerpter  ( t l5 tS) l
rrrr tr le! r l t lolt  rcarrd to 3trr crDorusc rrtcr t t  t tc uplh3
g,ol l tr.  lbcaty-t lrre rtrglct rt  tca tocetioar ldcnotcd birrd ruplcr
(Att lB)l rrrr rclrcted rt lnrl t tor brvla3 ctcvetcd 3rnr crpotorc lcv-
at t .  Dr  loor t lo l r  o f  rerp l r r  rsc abor !  la  F l3.  5 ,  t ld  thc rars l t r  o f
r l r ly r l r  r to  pr3r3t r tcd la  Trb le 3.

?f l r  ror t t3r l  ( l )  l r  r  u l t  r l lcb r r r  dr f lard for  r rd l r t loa Drot .c t lo !
t l fDor . r  lor  D.opl r  r4rord to  t . ! . tn t la3 t -n t r  or  t tnr  r rd l r t loa.  A
ll . toso.ttgra (pl) lr  oar r l l l lolt l  of I  so.!t f . ! .  A t l l l l rorl tgra (r l)
l t  on Slosrrsdtt of r to.!t tr!  or o!. t lottrnd rlcrororlt t t tr.
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Qrtrtt lc rel l  nrglrr r.r.  tr lr l  r t  0 to 5 cl r ld rt t  to lE n
&pttr frn mcl locrtlon. Ooao.ltntlorr of ?!fO lr th roll rrrplrr
rra;rd frc 0.t7 to 33 rt l l t ,  ( tr lcoclrtrr.  grr 3ru) ud tvrrr3rf l f
nGl/1. Dr oolorltrrt loar 61 2!tg h t lr  0 to t cr rtrgl.r rr.altct 19
lf l l l l  t ld lvlrt jrd 9 $1ll  for tbr 5 to 15 cr drgtb l trptcr, Dr r l t lo
ef oolcrl trrt lol rt  0 to 5 er to ooncrltrrt lol rt  5 to 15 ct lr  2.f.
1lr rrrglr frc arld toort loD 0+2f, t l  (AL5lEtA) Lrd t le rtr lrn corccts
ttrt loa fosad o! tLG prolnrty ($ pCf/f) rer ln t lr .r.r rt  t lc r lde of
h l l d lag  l .

Tlc ert lrrtrd rrm rl tb ooltrrhetlol .rc.rdl l3 Flt lcl i l l t  ol t lc
groprty lr t lrorh.t3ly 15 * tr tbca la Fl3. 5.

I rd tn co lccr t r r t to 'a  l !  t lo  ro l t  na3cd f ro  0.5t  to  1.7 gCl /3 rad
rvcngrd 1.0 pCt /g.

Srrfrcc lsersrclcatr

Alphr  ead betr - t rnr  rc t lv l t t  r t r  rc t rsrcd r t  rc lectcd locr t loat  oa
tlc roof of thc butldta3r rad oa tLc lnrchcr rad colcrctc rr lhry. rLc
rcrs l t r  o f  tbcrc  tc t r t rac lcDtr  lac l l r tcd ln  Trbte 4.  ILe r lphr  rc t lv i ty
rra3cd fro 19 to 46 d1n/1@ cl2 rad rvcn3cd 27 dglll0O cr2. Betr-
t rEt  rc t lv l t5r  ru3cd f ro  0.39 to  0.052 r red/b r ld  rvcr t3cd 0.044
rnd/b.

A runrt lT of thc outdooa rclsuacacst rorultr lr  grcnidcd !,n Ttble
5 .

SICNIEICTN@ OF FINDIT{GS

I:rrurolcatr of tbe 3elrr crDosBrc lcvclr outdoorr o! tbc proDcrty
dstcrrlncd tbrt t lc erpoture rrtc rt !  l  ebovc the 3round rsrfece ren3ed
frc 6 to 13 ;r l /b raa rvcre3cd 9 Fn/b. For colprrlso!, t fc typlcrl
bect3rould for tLc Albery erce lr 9 pl/h, eud tbe brct3rouad for tbc
t t tcc of  Ncr  for l t ,9  l rc t t tcr  9 .5 lB/L rod r t l tc r  f ro  6. !  to  13 r f /L
(orc r t radrrd dcv let loa)  br tcd o l  51 rc l rgrc .e l t r .  Brrcd oa tL i r  la for
r r t lo ! ,  t l r rc  l r  lo  lad lcr t loa of  r l r l  to  bct l tb  orurcd by 3rrnr  t tPop
frs3 r r tar  ostdoor3 o!  tbe Dropcr ty .

?I l r  orr l r  l r  r  ra l t  r r rd to drf l l r  t l r  r rd lorct tv l t t  l l  r  t tb. t t le.
. ta. l r . t r  t l r t  lu l t l ty  of  r ry srdlorct l r .  l .otoDr udrr3ohf t . t  r  l0 l l
Cl t l tcojsr t lo l t  j r r  r la l t r .  1 l r  g lcooul .  l r  o! .  r l l t loa-r l l l toatb of  r
. ' j t l .  of  t l r t  r lotst  t l r ld l l l  2.2 l l  t l l t r | r r t loet  prr  l l t t t r .
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I lr rrrdtr of 2!fg rarlyrlr rrtrbllrb tlc Drrr.Eg. of rnrlr rt
cotetattrtlcr rarrltt rbwr bto},groud ol th DsoDrrtt. Dr rytrt;r
coro.ltsrtto! of frl pGr/r eg 2!tg 1l t lr rtrtnrtlo tupltr lr rpprorl-
rrtrly t5 tlrrr tbr Drol3toud of 0.96 OCUI lor tlr Albery .tr.. b-
l,Tttr lt tr hla-ttr rtB jntdrltulO of 35 pGr/r sg 2!tg. Dr rrrlnr
cQro.rtr.t los ol 2ttg (55 9Cr/3) lr eDprortritrtt I tt2 ttrr ttr rlE
;uldrlll|. Aggrorlrrtcly 15 i ooatetluttd rt.. .rcocdt tlr DE ptdc-
t ler.

l lc 1.0 pct/ l  ."crrtc for 226nr rcrru,rsd la tLc rort oorprrer
frvorrbly llth tlc Albrry rrct btcl3rould of 0.!5 gCltt of nrc Glercat.

lllc rvcrr3c rlglr rctlvtty of 2? dp/l@ or2 obteh.d bt lcrrgaF
lsEts oa rcycstl  dlf ferelt rsrfroe rrcrs ead rocrf,r turrcycd lr rcl l
bclor tlc tr)D crltctloa of 5000 dp/l{D or2 for elgbr rctlvlty frc
lrturr l  rr lair,  srralu-235, or urralr23t.

l lc rvcrr3e rad rerlru bcte-gl l lr  rct lvlt lGf of 0.0ff lnd/b rad
0.052 r r ld /h erc  lcr r  thra tbc I )E cr l tcr l r  o f  0 .20 rad 1.0 r r td /h r t
I  c l ,  rerpcct lvc ly .
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TETETEICES

1. J. !ret, 'b1nrt ol Trlg to l [ .  I ldsrtr ler Plr l t ,  Golooh, l f . I . '
(Ar j r r t  10,  19* t ) .

2. A leotrroud boort for t l t  Fonrrlv Utl l l rrd hi lrt tel Eqrlrrr
D4rtr lot. Atolo Eqrrrv Conlrr loa Sltrr ProrFu, DOBIW-0097A
(Scptcbrr 19E0).

3. t .  L. trrcobr, Group Conarel, l f ,  ladurtr lcr, f !c., to S. L l l l lct,
U)8, trt trr 'Albtry' (Drortbtr 21, 19t3).

1. E. t. trctrr rld D. I. Erglcroa, A Sgt?rv of Urrlhr la Sollr 8tr-
rolrdhr tlr NL Brrrhrr Pleat. Trhdvac frotoorr, Iflr.94tt-{61
(Oo tob r r  31 ,  19 t0 ) .

5. ' l rdloto3lcrl  Surrry Plra for Vlcldty Prolnrt lor la Golol le rad
Albut, Nclr lort,' letter f rc B. A. Bctrcn, (f,!{L/IASA to
A. t.  lbitrta, E)E/n (JrnurtT l9t{).

6. T. B. fr lcl ,  jB. A. Bcnca, I.  I ! .  Cottrcl l ,  f .  A. GotdnltLr l ld
F. F. Eryrood, Proccdrtcr leatrrl for tbe lclcdlrl Actloa Ssrvcv ead
Certl f lcrt ioa Aotlvlt lcr ( lASCAr Prorru, OrL Btdje Nrt loml
Leborrtory, OlItlL/TI-E600 (Septcrbcr 19t2) .

7. T. B. Iyrlcl, B. A- Bcnen, rad F. F. Eryrood, @
Ird l r t lon Lcvc l r :  lc rg l t r  o f  lcerurc lent r  Tr lcn l tBrhr  1975-1979,
OE{L/TF?343 (Novcabcr 1981) .

t .  S. G. Llvh, f.  I .  Storr, B. Iscrzs, tad f. Burl i t toar 'Snrrry of
Netsnl Eavlroncatrl  Glnr lrdlrt loa Urla3 I Crl lbrrtcd Pottrbte
Sctat t l le t loa Couatcr , '  l rd lo log lcr l  Esr l tL  Ih te lcgor t  9 :67y695
(196t)  .

9. C. L. Liadcll l ,  Io f.  Fctcrroa, D. E. Joncf, rnd l.  E. lcl i l lca,
'Oto3trpbicr l  Yrr l r t lo l r  la  Ewiroucatr l  hd l r t loa Brc l j rouad la
t lr Ull trd Etrtrr. n Procrcdlr3r of tbc Scoold lntctnrt lonrl Stryo-
rlrr ol tbr Neturrl  lrdlet loa Eavlroareat, ONF-720805-F1,
j,9. !1?-331 (lnzr.

10. Ervlroncltr l  krerrob Dlvlr loa, Actlon l lrrcrlgt loa klorradu.
'Propored FI  19ta hrrd l r t  Act loar  for  V ic la l ty  Proper t l r r  r t  tbr
Ooloale, Ifrr lort, nrSlAP Sltr. " Ar3oaar l{etlonrl LrboretorT (Jur
,, Itur .
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Trbtr 2. lrrdtr of t lr frnr frPorrs' slt '
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0+a0.3,  EL
0+15, 3n
0+20, 38
0+25,3n
0+oo, 5l
0+05, 5l
0+10, 58
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IIJlSIA
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trJl8a4
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1166 Cgt|ll.tr, AVE{tlB, f,lalll, }w

SIYEI AT
tDlr (rt.{r5t)

I}|noulCTI$I

rorl r l tL dcalettd trulu bcarl la cotoolc,, ht torl '  dlr l lS 1958

rt I glut orlrd ty tbc Nltlolrl tird Gcrrgy'l Br3tlat4 ln 1961' tLc

Atatc Bnet3y Coririfol (AEC), .oa-itf.r-fricrll rjelolcr rl3r3ed tbo

Nettout Lrrd conprgy (l,re re ltty ta ladlrtrle l, rlo. ) ll alcroBt Gor

trtotr ud ruDcooit.otJtot 6c trbrlort lol of r lr lolr i l  ( ! '6t) rr l l l l

fsrl elcecatr tor tlr f,rllu r...iii (cbtcr3o ogrntloll olflcr) rrd for

j1c e1oicrl grooorrln3 gf-ul lr.dlrtcd, eJrotla srt l ln rorlp (Nc'r

torl  opcrrttorr ; ; ; i ; ; i . t , t- i i" i .  tho tenlsrt ioa of j1r lBC coatrrctt '

tLc rorl rt  t lc alut r lr  dcvotcd to t lo frbrtcrt loa of r l tcldta; eor

tplGltr, brl lrrt  rel3itr,  l ld Itolt i t i i?t f : : .dcpleted urulr ' l  r l i r

plrat ber opcret. i- i i  e icdsoed i lvef of rot lvtty rftcr Frbrurry 19to'

ead oracr3btp of tbc alrlt lld DsoDGttt tlt trllsferrcd to tbc InE ig

Februrry 1984.

A aubcr of Prolrcrt lct l !  tbc /

f  lcd t r  bc la3 gotc l t le l ly  co l tu l l r t
fotror Netlolrl Lcrd CorPery'l urld
torl. l  A ndlolo3lcel tBreqt tr l  Pl
of tbc hdlolo3tcrl SsrrcY Aotlvlt lcr
LrborrtotT (O$U.) durlaj tbG t'Gltod O

Drot'st, rt 1156 Ccltrri Avclnc la coloalc, NI torl (tL053) rlr tbc

erbJcct of  r  rrdiolo3lcel  lwcrt . l3rt lo!  o!  Octob3r 25'  t9| l4 '

f t c b ' l l l d l a 3 o n t b i l g r o g c r t y l r r t ' o - t t o t T f r u e L o B r c r g d o c c u -
p l c d . A d t r 3 r u o f t h e t ) s o t ) . t t y r b c l a 3 t b c e p g r o r i l r t c t ' s o g t t t ' b o u a -
dr r le r  r ld  3 t l i l  ac t ro r l  . r t . t r l l bod  fo r  le r ru rercg t r  oBt r idc  tbc  bocre

l r  ,6c l  l l  F t3 .  1 .  thc  rco t to f i i . t  lo t  l l c ludcd ta  thc  l rd lo lo3 lc r l

3trrv.y rel  {2 I  dcop W 1;2'5 r-r ide'  Frol t  rad brcl  v ic lr  of  tbc Prr

Dcrt t  r tc r lca ta Fl  j i .  2 rad 3'  rcrpect lvcly '

gtlvgr TEIEODS

1lr rrdloto3toel .ttrt.t l.tbodt ilglqed ll tl l !Br't3t of tLIr 9re

t  s t ,  r3 .  derer lb rd  lo  l l f .  5 '



Ilr rrillolollcrl ruv.t of thll DsoPtttt _hotudrd: 
(t) l|Ir 'lto-

lra. art.r rt 1 r rbovr thr grouao rlirrir rld rt tlr ;ron6 -tttr',st tJ

ort&or grtd loo-t loari (2) a lro. rorl of t lr  rat lr l  Sromi lrrfeo:

ortdooru (t) d; i ; ;  ; f  ostdoir rol l ;  rd (f) dlrrot r l*r rnd Drtr-

lrnr rotl"lty fif,. rn'frcrr of rirsotursr outdoorr o! tL' gtogctt'' A

ecprrbclrtvc dcicrlpitol of t1c i*t '  rrt1odr rdl lart*r l trt loa lrr

brrn lrrrEtrd ta ultbcr rcPort '6

EI'TYET TEULTS

l t p t c e l b r c l 3 r o n a d l r l d l e t l o a l c v c l r f o r t b c A l b l q ' r s c l l s c
grcrltrd fa frtil-f . tlc ilrte lt Drottdcd for P.8t)ot3t of colprrlrol

r l t l  tbc slrecy rcrsl t t  t l t3tG!t ' ' l  l !  tb ir  rcct lon'

Al l  t t r rsr lcstr  DsGt. l tcd la tbtr  t3t)ort  rsG Ssotr t . rdl l3r;  broL-

jrourd rrdlr t ton tcrcl l  brvc aot i r i i  rnt t i lctcd. Str t t rr ly '  brcl3rooad

cotrccl tr t t losr LrvG lot  bcca lubtt lctc i t  f ro ndloauol idc oolccatrr t ioar

la  eo l l  r r lP le t .

@

l c r g l t r o f3 r l dgo ta t / 3 r t r t b l oc l t c l tE tGDGDts l r cp t c r ca t cd la
Trbtc  2.  Sur f rcc t r rDr  crgol t rsc i r tcr  reersrcd r t '3r ld  go iat r  ovca thc

0+12, tL rai l  0+2t, tL.

l fbc  rocn t t rn  ( l )  l r  e  u l t  rb lcb  r r r  d r f  ine i t  fo r  r rd l r t log  pro tec t loa

DErPo!3 t  fo r  gcop lc  c rgored. !? .Dto t t r l t laS r - r ry3  os  3rne  r rd l r t loa '  A

r lc ro roe l t3c l  ( ; r i )  l l  o re  t l l l to l tb  o f  r  roca t tsa .  A  r t l l l roea t j la  ( r l )

l r o r e t b o g r r a d t b o f r t o . ! t t . ! o r o l G t b o B 3 . ! d r l c r o r o c q t 3 . ! 3 .



b
F. t

lqll Fr+rlrr

Flf  ty-r l3tb rol l  r rrplrr  retc tr l ra et t l i r  t l roPsstt ' -^Tg:: l t t "  of

thr r t  i rvel  looet loar ldr lotrd l3 t t t t3Drt lc lu9lrr  ( l l l l5!8) l  rrrc

tr lc l  r l t lout re3rrd to 3r lr  . rgotg8t tr ter r t  tbl  j1a9lh3 gol l t l .

lorty-folr  nrpl i r  l t  l l l r te la loort lonr ldrmtrd bl l | |d lul t l l r
(AL0i3B)l  rrrc-tetcotrd r t  ln l l t lo l l  Lrvlr3 r lcvrtcd SrI l  olgor lrc lcv-

a l r .  D t  looe t loar  o f  r t tp io .  lac  r l ca  oa  F l3 .  5 ,  rnd  r r rs l t l  o f

ra r ly r l r  rsc  DtGtGl te i l  la  Teb le  3 .

3upt3. t rac tr le l  t t  0 - to^! or r ld r t  5 to 15 or dogt l l  f rc cecb

loaet loa. @ncratr l t loDl e3 23tg la t lo rot l  r l rplc l  na3ci l  f rc 1 ' l  to

60 pCf/ f  (Dlcoasrlc l .  pcr j rg) lnd rvcrr ja!  22 pQl/ j .  l lc coaccltr l -

t i ; r - ; i  iSig 1a t lc 0 to 5 cr,  ud !  to l5 ar dcptL rupl. t  rYct '3cd 31

gc l l j  rad  15  jc l l j ,  rc rpcc t lv3 t t .  l t c  r l t lo  o f  ooacc l t i l t l o ! . t  0  to  5

cr to oolccatf l t l6a r t  i  to tS ar l r  2.55. l tc rertr lc f tc ar ld locr-

t loB o+19, B[,  (AL53S?A), Levh3 tbc l l r l ru Golccl t t r t los fouad o! tb3

Dropctty (60 pCi/ f)  ol  tLc rcst l ld€ of t lc bogtc.

tLc  s r t l r r t cd  e rc r  r l th  ooatu la r t ioa  c rcccd l13  3o ldc l iac r  oa  tbc

Irsol ,crty rggror l t r tc ly f0 * i r  rDora la F13. 6.

I rd t rn  co lcc l t f l t loa  r rs  ra r rs rcd  la  5  ry r tear t l c  rad  9  b l l rcd  ro i l

rup lc r .  I te  oo lce t t r t t loa  6  226 is  r ta jed  f ro  0 .6  to  1 .5  pCl / j  rad

evc ie3ed 0 .?9  gCi /3 .  l t c  evcr r3c  bec l3 rouad coacc l tn t ioa  fo r  thc

Albray rrcr l r  0. t5 pCi/3 zzolr .

Ssrfrcc l fctrurcleatr

A lpbr  rnd  be t r - t rEr  rc t l v i t y  l ce3BrGDGBt t  tGt 'G te len  r t  re lcc tcd

locet ioar on t lc roof of  thc bocri ,  tbc porcb'  lad oa tbc coacrcte rr l l -

r ry .  Ibe  re rs l t r  o f  tbc rc  le l3u tc lca t3  l sc  l i l t cd  in  T lb le  r l .  Thc

r lpbe ect lv l ty rrnjcd fro 20 to 71 dpl l i lO cr2 ead rvcr l jed f0 dpa/100

; J . -  i ; ; ; - a ; . . i t t " i t y  n a 3 c d  f r o  0 . 0 2 5  t o  0 . 0 4 t  r n d / b  r a d  r v c r e s e d

0.037 r r rd /b .

A  r tu r tT  o f  tbc  lu r f rec  ear ly r i r  o f  e t ruc ts rc r  l r  p rov idcd  in  Teb lc  5 '

l fbe  csr lc  l r  e  s l l t  c rcd  to  de f ise  tbe  r rd ioec t lv l t y  ln  e  rsbr t rnce

r rd  rqur l r  tb t t  qura t l t y  o f  r ry  gd lo rc t l vc  l3o toPc o ldcr3o t l l .2 '2  r  1012

d l r la tc j r r t los t  i r r  l tao tc .  f i c  A tcoccr lc  l3  oDG n i l l i os - l l l l l oa th  o f  r

err l l  or t l r t  . roott  y leldln3 2.2 dtr late3rrt loar 9rr t laots.
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SSNIFICII{@ OF FINDINOB

I.ertrli l ltr of tlc aenl 3lt)orua. lwrll oatdoosr or tlr groprtT

drtrrrlaoal tbrt tlr rr'ornrr rrtcl rt I I rbore tlr 3rould^:T3::
;il::.i]l'i'iof; ;il-[i :;;;r;d e rr/L,.tle nie ' trr Drolrroud

1 -  - G ^ - ^ - - I  r l m  . l r

l;;';.':il.;-;r;-..-ior-oo"e.rlrio, tr; tyelcet brcl3roud for tlr
^ - ^ -  ^ .  - -  r - - t lifi. ;'.:::' I' i.iii', "l;.Tl;: ;l;i fi. ti,i- 1., :!:;:^ ::,11i :::f :'

;;;;.; ' i i 'rr7l 'end-r' jcr ftc C1 to t3 Fr/b (orc r.rdrrd dcvh-
- - - - ^ ! - -  r l r r r  l r

;iil'ilr:;"ili .;.r;;:"t.. Bmed oa tlir ldotrrtlor, tlerc lr no

l ldlertlor of rtrt to Lcrltl slgred ty 3rnr G{)otE8. outdooss oD tbc

grollcrty.

Dc rcrsl t r  of  23tg sol lyr l r  ertebl l rh t lc DsGsGloG of srr l lu r t

GoDcG3tartlolr tl3llf lctatly itovc brctgou,ad oa tL. DsoPcsty' Dr

rv3sr3G 
"oo".o.t l i l ; ; - ; i  

t i -gcr/r  6i  2389^h-tbc. rvrtcrr t- lc 169lcr l r

ipptoit..tcly 21 tlrcr tLr blclfionsr!-9f 0.96 gCl/r for tbc Albrry lacr'

Iatr vrtuc tr bctc thc mE tutd;ih;16-or gS Dcrli e1 23tg'

l tc tvcrrtG colocBtrr t loa s;  23tg for blr lcd rerglcr l l  6E iCI l t

erd rggrorhrtely ZO ttrcr of  the brcl3tourd f9I  AfEy l : : t '  -Ttt

il :'ii:;:$:" ii.:ii: i ili;:i. I *;i#i ir $'^;.r'; 1ri I :,: i 
"1* 

.,
l r  apptor lrr tc ly al lc thcs tbc DE 3utdclhcru'

tbc tvcrrrc (3? dp/100 cr2) r lpbr ect i r l lv o" rcvenl di f fcrcat

rsrfrce rac.3 rurvcycd 1r et t l . 'U.- . i i iou"g (13 dplfOo t?2) '  rad rct l

bclcr tbc H)E cr l tc l loa of 5000 dpa/fgg cn2 for r lgbr lct lv l ty fror

l r turet ur lalul ,  urrni tn-235, r ld/or urraiu-23t '

t h c e v c r r j e e a d l r r l r r n b e t r - j r u r l c t i v i t i e r o f 0 . 0 3 ? l r e d / b e a d
0.045 r r td /h  r rc  l c r r  th ra  tbc  DOE cr i te r i r  o f  0 .20  rad  1 '0  r r rd /h  e t

I  c l ,  rc lpcc t lvc tY .



1. f .  Brot,  t l .gott  of  Trtg to l t r  Indortr lcr Ptel t ,  Colol le,  l l '1"

(An3t r t  10 ,  l9 t3 ) .

2. A Brot.ronld koort for tlc Forrlrlr,utll lred llrlrttl-1.8$lllecr
tt Ptortlt' D0E/EV-009?A

($gtobr r  19 tO) .

3. , .  L.  JrooDr, Orolg Cosarct,  l l '  I l ihrt t l l l  I !o" to 8'  L l i l ler '

tX)E, lottcr 'Albrry" (Drcnbet 21, 19*l) '

a.  E f .  Jetcr lad D. I .  Er j l r ron,
roladhr thc-trL i;rthr3-Plr!t' iEl;dn. I.otoo'!, i lIr9'388-t151

(Octobcr  31 ,  19 t0) .

5. ' l rdloto3lcr l  snrvry Plr l r  for Ylclal ty Prolnrt l r l  la Goloalc r ld

AlDely, Ncr IorL, o icttcr fro B. A. Bcrvca' Of,l{L/llSA to

A. f. lLitrea, r)B/E (JraurtY 19t') '

6.  T. E. l lyt lc l ,  B. lL Bcrvca, f .  D'  Cott tel l '  t '  A'  Goldr l l th '  lnd

F. F. Eryrood, Proccdurer hanrl for thc llltdtll Acilon Snfvcv rad

ccrtr trc. troi-  f f i r l l ! | ,  or l  t i i l3e Nrt loar l

Lrborrtoty, m/TFa600 (Scatcrbet 19t2) '

7. T. E. ffrlcl, B. A. Ecrvcl, rld F' F' f,ryrood' Stetc Blc}trgsa'4

l rd l r t ioa  L .v . t r r  l c ru l t r  o f  I . . .n r . r .a i r  T r tc t  D t r ia r  19?5-1979 '

omU,Tfx-23f3 (Novcnbcr 1981) .

t .  s.  G. Lcvln, B. I .  Stos, E. Igcrzc, ead l .  f ,ur l t t tolr  'SarrtT of

Nttusr l  Eaviroarestr l  Grl le Rrdlr t ioa Urlag I  C| l ibretcd Porteblc

Sctg t i t l t t loa  Gountc t , '  bd fo lo3 lc r l  Ece l t l  f  t l  Bc ln r t  92679-695

( 1 9 6 t ) .

9.  C. L. Liadcl la,  f .  L Fctcrton'  D'  E'  Jolct '  ead R' E'  Ic l l i l lca'
'Geojrrpbicrt  vrr let lol l  la Elvironncntr l  tedi l t toa Brcl3tosad la

t lc Unttcd Strt33. r  Procccair fr  of  tbo Sca,ogd t l tcrart lo lr l  St l lp-

rlrr oo tbr Netsret lrdtettoa ElviroDcat, cltllF-720t05-Fl'

99 .  !1?-331 (19?2) .

fO. Elr l roncntrt  le rerrcl  Divl l lo l '  Ar3ouc Nlt loar l  LrborrtorT'

Ar3ol lc,  L:  "Act lon De rcrtptroo. iot .adul.  Prolnrcd-FI t4 R6c-

6lr l  Aattoar for Vtol l l ty Pr-oprrt let  l t  th.  Cotoalc,  Nrr lor l '  FUs

IAP l t t r t ,  f ! !e  5 ,  19 t4 .
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by r burla.rr. ltr trrroudlry rn lr lr 3ood ooldltlol rnd tbr roof
rggorrrd to br rrglrcrd rlclltly. A dlr3ru of tlr Dso1rtty rlorh3 tlr
rggrorlrrtl prolnrty beudrrlrt ud Srld rtrorl rrtrbllrbd for
l. lrBa...Dt! ortt ldr t le bri ldtq lr rtorn h Fi3. t .  lb rreten3rlrr
lot holudrd la tlr rrdlolo3leel nav.y rrr {? r Crrg by t2 l tldr.
Drort rad rrrr vlrrr of tlr Fop.tty rre rlorl h Fi3r. 2 rld !, rcr1nc-
t lv r ly .

A'IYET E'lfOS

ILr ndlologlcel 3r8r.y rtlodr rployrd ll tls .rrr.t of tllr Dte
t sty etr drrct lbrd h lrf .  l .



t

lb rrllolo3lcrl rr$r.t of ttll FoFstt lrclrlrl: (l) jrnr .rtlo-
nsr srtar rt I i rDevt ttr jrcrrf nstrcr d .t th 3roul rrrtrcr rt
iltacot 3rll tocrtlcut (f) a 3rrr mrr el tlr ntlr. ltcrrf nrlrcr
ottaocstS (t) lnfl.r e( ottaoos 1olli 1ra (a) flrrct .lDh ul botr-
frn eotlvlty tta nrtrcrr ct ttsrctr8.r cftaocll or tlr Fct ttt. t
-cprlrtrlvr a.rcrl;tlcr ef tb !f,n.t rtlca. ul lrlttr.rtrttor lrr
hrr lrrrfrtoa lr uctlrt 8ttpst,'

lotru !$[,I3

Iyptcrt Drcljrcnf tdlrtlor lwrlr tor tfu llbly .t.. .8o DromF
trd ll irllr l. Dt lrtt |j Fwllrd tot trtto..r of ocprlror rltl
tb nrrry rrrl3r tlr.lrrtfa lr tttr aeotlot,

All rrj;rr.rtr ;nttrrtrf tr tllr 8rtcst rtr lscar rmllrjri lrol-
Sroud nllttlot lwrll lryr 19t bu nDtsroS.a. l[lluly, Dlol3rcrrd
corcrltrttlost Lrvr nt loor trb3rrotoa tec ndlonollle oorcol3rltlolr
lr rlt tuglrl.

QqFe,lrrnrlmrte

htrltr of trtd lctrthtll Dlool tfltltl.ltl trl Dt..frt.0 h

Trblr l. lufror l.r. faDo.r8. a.tf3 rrrrrrd tt 3fll lnlrtr ovlr tb

artlto 6tdooa Fotlestt ttr rlcr ct F13,. f . Ocr .aDol.s. 81t.. rt I
r rborr tlr 3rorrd- 6tfror rujrl lrc J 3or lt il/l (llctoao.rtt.rr' tol
Lorr) rrd rrirtjrd ! fryL. 9re .rDo.rtf tl3.t tt tl. 3rolrd lrtfrcl

It grld lnhtr tu3td frc ? to l5 rUt .rd .t.sr3.a t tl/L.

&,fl*$nffl

Iltrt;tl3lt roll 11rgllr rlp 3eler 13 3Il. tsolrstt lrc rlmtle

locttloer. D. t.arlrr, 3t.t rl3lcl3 33slc3 s.|rr{ 3o 3rlr 'tDo3l8' 3'3..

It 31. 1arflfrj plrf3 .4. l6o3rd rt tt33lr3l3 lq)l.r (f|,t48)-' ILI loer-

3lor3 of Ur uepf rr rtr j|g1rr lr Fij. !, lrd 3lr rclrltr of ultyrll lr

DSoart3od lr  l rblr  t .

.fllo roert3er (ll tr e rlt ilfcf rrr lflrod for retlrtlol lnotoctloe
ttfrDor.. for feopft erlnrol to tfr.ts.tlrt r-rtt. 08 tlrr tldlltlor. A
Itcioro.rt3.J tfit lr or tltllortl of r roortfol. I tllllrorrtjn (il)

lr or tlorlrltl d r 8o.ttt.r ot Ce tlor6d rlcrorolrtl.l3.



t

Euplrr rrrr trtre rt 0 !9-t c. rrd .t t to lt cr &ptlr frc rrcl
loottlor. Golcrrtrrtlou of ttlU lr tlr rotl uglrr rulrd frc O.lt to
?l f,-Cl/f (glcoou[rr D.s 3rn) lrd wrtrSrd lt tGl/3. Ill oororrtrltloer
eg Strg lr tlr 0 to j er lrDt1 grplrr rvrsrfa ft fGf/f lrl rvtrt3rf ?.f
fCUf lr tll 5 to l5 cr frgtl nrgllr. lb rrtto of corctrttrtlor rt 0 to
t cr to corc.rtartlor rt t to lt o dlttlt ru l, lrllcrtl1 tlrt tll
Lt$tr corerrtsrtlor! trl locrtrl rrr th nrtrer. llr nr;llr tra Srll
toortlol O+2t, t.tl (ll5a$af) lrvlrj tlr ruln corc.rttrtlor torrd or tlf
DsoDrstt (?-l fQt/fl ru trc Orptlr of 0 to t qr. A tctrl rll of r1;norl-
rrtrly f9 rf locrtrd.t arrlDf. oE trlp-l lr ta.l3 of t lr Lott. '  Fl3. f '
rm fored to uclrd rrrrlr co.c.rts.tlou cf tt tft/3.

trdll rr. l.trrtrd lr urplrr llJa8Sl .rd AlJa8ttl. llr cote.ltar-
tlo!. ei t l6tr rrrn3rd 0.!t tf l /3.

Snrfec, Irerlrlrr?tr

Alplr rrd htr-lrlr rctlvlty rl. r.ltrrrd rt rlrctod loortlolr ol
tbr rrDtrlt pvfrj 1d oa th roof of t$ Louo. ll. trlltr of tlor
tt l .ra.r. l ts .ao lt f trd le Ttbtr l .  f tr r lgle .ottt l t t  tu3rd fra tt  to
25 dnr/100 or2 ud rvttr3rd t0 dp/loQ er2. }tr-3nr $tlvlty nr3ld
fra 0.03 to 0.0f rrrd/L ud rverr3rd 0.0t rnd/L.

A rnrty of tLr ottdoo8 r..nr.l.rt s.trltr lr gcorldrd ll Trblr t.

SIGNIFI CAIIC G' FIh'DITSS

ILr btcl3roud ttnt rrdietlor .q)osla3 rrt. fos tlo Strtr of l{rr lorl
rv.t l trr 9.t 191$,9 eld.tcrr333 9 fVf for t lr  Albuy rtre (Trble 1).
ftt gtru rtt)ot!8c att.3 reenrrd o! tllt DtoFttt rt I r rbovo 3Lr 3rouad
rsrfrcr alrto frc 6 to ll il/t ud rY.t.3. I il/! (tb rue r. tL. brel-
3roud for tle Albray rtre). flc DOE 3utdrlilrrl0 ttrt. Stlt 3|n. .8Po-
lBa. srt.r lrr ldr occuplcd or trblSrble rtrrotB833 rl t l l  Dt .sc.rd 20
ff/f .  Grut.tt ,osuac 8.t.3 o.tr ld. of rtnotrrrr Arl l  be r lcL t 'Lrt 3hrl
frt tosur. r l trtr dre to rrr ldul ndlorctlylty, r l l l  r t  trnlt  la lntr l t ir l
dorr (rrr:hj I  Gola.rrrt lv. brt plurlble rrc rcttrr lo) h rralrr of 100
Ir.r/v fot lonj t.rr .rDorurr rld l$o rn/y for dort 3.rr .ttrorlrc (hrr
tLrD 3 gnrtr). rlttf 3rtdrtierr ttr rot atc.sdod et tllr 1no1nrty.

lflr crrlc lr r nlt rlcd to dofleo tlr trdlorctlvlty lg r rlbrt.Dc?
rrd rqrrlr tbtt qrrltltt of uy tldlorstlvc lloSolr rrdltlolaS 2.2 t t:}l2'
dlrhir3rtt lolr 1nr lhrt l .  Dr glcocrrlc lr oro r l t l lor-r l l l iolt l  of r
curlr or tLrt .rout ylr ldia3 2.2 dirt l t3tt l t lols D.s l l l l tc.



a

lL DoE Ftd.llr tor !f!U corcrrttltlor ll roll rt tlr Colorlr,
ltrr lorl rttr tri (r) tlr tt|u corcrrtrrtlor rlrll Dt .ro..d tl. llr
lil oi-lg ,crlr rvrrrjrt c\r.8 rt 116 o0 l0 r r l0 r (!t t3 r tt ft),
trd orrr ! o1 (2 iilil.etl; 6l Ot tlr core.rttrtlcr rlrll rt rrcrld

tlr rldltlcrrl srrtrlctlor ef tOo rcr/l rrslF rt I I I r I r .tot

ii *l rvrnjrf ovrr ! c (8 lr.l lritr.}:ll F r0 r r l0 I ltor rr!
fond t|lt .v.rgrl rop j|6 !!^ftlf of ZtlU tr t5 rolt. llr rvrrr3r
colcrltrrtlol rrf if *fff of ttfi fJtfr ry.t.r.tlc lr1trl' rtD8oabr-
t.lt .l.rrl tlgr tftf.slFond ct 0.16 lGl/t tos tll llDrry rt'ri
lc.vlr, tlr rvlmt cololrlrrtlor tr roll boic tlr DG 3rr!1|1' ll'
rulrr oonorltreiior of tlfU rrnrld rer ?t 1Gth.(rrldl llJ'l'Al'
rrll lrla tfr f11;lt oC IOO pGf/l rrltr;rl ov6 I rZ lrlr. Dl 0't9

;aiif-;i-if-1 rer633l lr tlr 15ff rr i6r tler tlr Albrry rrl DroL-

iroiC ot 0.15 Dgtt;-;i trftrlt6. llr oorcrrtrltlcl ct rar rrdlou-
iffCrr h tlr roff it tltr polnttli.8. rborr Drol3rolrd lwrlr, Drt m

brla rppliorblr DB 3rtdrlbt.

tufter eortulrrtlor of tlr rtnctrnr or th DtoDostt, rr

rvrtrrtr0 by rff,Lr ud Drtr-f.n. rc
3lldollrr ud tl. t!!tl of ltu lert
irtrl Ce0r, lrtr t3.tt ll. .v.8llo
obtrlud DY rerrrlntr cr tlr rr$
bltldtU lt rrl l  Drlor tfr DOB llr lt
ir"rt oI rooo dp/too orl for flrd
lrutr2tt, ot rrulr-3tt. tb rr
t lrr of 0.0! ud 0.0f rnd/L frc tl
Itr ltt of 0.10 ud l.o rnd/! red tlr U. lblt of 0.2t rsl lt t or'

ra.lra et i l . l t.

rrdlolo3lcrt rrrsrlrratr rrro l l  rrorrr of

rlcoogttird ll tlr Strte of l|rc forl rld tbrI l  rnery, rDltr rcr
brct3rould levrlr rot lel lY
Albrry l t l r r  ro srdlr t le l  l rvclr
foud to bo ll rrcerr of trlrvlat

lor rrdlolloll& colc.Dtratloll rrre

rt.tc rrd frdri l l  3rldrl lt ..
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e8

l. I. DcL, ?rFrt of fslD to lf lrlrrtr[r tlrtt, rGolorlr, fl'!"
(Arlrrt lO, tt|l).

2,   tfPhrona lfmrt fof tlr lorforll'Ptfflrr' Irll|rll,tllilllrrr
'tttt ltortrt' DOB/Bs-OonA

(trptrDtt t fO).

t. r. L. JrcoDrr &cql Gorr|.t, Da lrluttlltr I13., to 8. l. llllrr,

DG, httrr 'AlDmVr (Dreobrr tt, Ittt) '

!. t. Jrtrr ud D. l. Er3lrror, I nrvrr of ,4Fulrr ! Fll'r'FE
iorritll th ltr lrerlrrr-Illert. frlidnr,Irqtoorr, Il1,-talalt6l
(Ootob.s t l .  t9 l r ) .

tdtolojlcrl Dtrrry Dlrn for Vlotllty Proprtlr-3 ll Colortr ud

Albuy, lbr torlr' irttrr frl E' l. DrRrl, $L/lA8A to
A. J. l l l t  r ! ,  DOE/E (JealrrY lt fa).

T. t!. tU'rlcl, B. A. Ert|ll, l. D. Cottstll' l ' A' Ootdllttbr l8d

F. F. f,iyrood, prooglrrcr Lrsrf fot tlr ltl'tll+l Aotfo+ SnlVq rd

Crrttt toit tor @protft l :  O.t l td3r Nrt loul

ffit6oo ($rDterbrr lt&l).

f .

t .

6 .

?. T. 8. tfrlol, D. A. brvea, lld F. F. f,ryrood, ltflt-lfnl||+ffd

! .  8.  G. I lvh, l .  J.  Stcr,  E. I l rnr,  ud l '  Iu l l r rou'  'brry of

Nrtnrrl Ervlronrltrl Grnr lrdtrtlor urlrj r crllbrrt'd Pott'bl'

Scht l l l r t lo!  Conlt . t ,  r  t ldtoto3tcr l  l r l l t l  Drtr  bport  9267H95

(196t )  .

9.  C. L. Lirdr l la,  I .  l .  Pl tot lol ,  D. E'  t rolc l '  ud l '  E'  Iol i l l rn '
,tceo3trlfi lcll Vrrlrtlols ln ElviroD.Dttl lrdtrtlor Brel3rould l!

tL. UDit.d Strtrr.' Ptoorldll3r of tlr Sroord flt.8D'tiolel 8yr1n-

rll oa tlr Nttrtrl lrdtltioa Elvltol.lt ' 0tnF-720t05-Fl,

lp .  ! l? - ! t l  (19?2) .

lO. U.8. Drlnstr.Dt of Earriy, hldrlhrr for brldrrl lrdlorctlvlty rt

Fonrrly uttlltrd sttrl, brdtrt AeSlol Pro3tu q-!:tote Slrphr

Feol l l t l r r  l r l r3rtel t  l ) tot t . r  Si tre ( lov. l ,  r r ly 19t5).

ll. Blvlronrltrl brrrel Dlrlrlol, Actlol Drrctlptlol lororrldD'

?ro1n||o FI r9!a hrodlrt Aotlorr for Yichtty Prolnsti't rt tlr

Gololtr, lfrr torl, Ftrs[AP sltr. t Ar3oaar NrtloHt lrborrSory (rr$

t ,  l 9 ta ) .

CM./Tl&'?!a3 (l{ovcrbor l9t1} .
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crtl I

O.tO

C"ar

t.ac

Orll

..lc

a'l|

i.o

a.I

O.lo

.-l
I"'f

O.rl
\

\
: \

o t

ICIET

r,6.1

3  t  f i r r
Falltl-

ll3. l. Dlegrt rLolrt tsld Doht lrd ftld Dlool
locrtlou crtdooar or tL. Dsolnstt rt 116? Grattrl Avftll,
Gclollr, illr fort (llrtar.



Ftj. l. Froet vlrr of ttr troFrtt rt 116? Grrtrrt
lr.lL, 6tolle, lfrr lorl Ot ta) looll4 roatlllrt.



Ftj. t. lerr vlor et tlr projrrtt .t 116? firtrrl
Arru, Getollt, l lrr lorl (|trt,f) lootllj rortlrrrt.
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Grnr atPolurC rrcc
rarlurarnta rra 3tvrn
ln i. l /h.

D. I ralCB

3 .."! ? fr -..' l

O't l

O.?O

C'lO

lao

a.ll

o|F

){|

re

a.t

C.I

l.ll

af

O.rl

c .O

C.6

I
,  t  ? l l

l .  X  L r l l
-Jlftl<

Flt. f . tarfesr terr .rt)orua. 8rtrt r.rnatd rt jrld
tolrCr ortdoorr ot Clo tEoD.rtt .t lt67 Goltrrl Av.lrl,
Gelollr, tlrr tcrt (llrtar.
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O.ll o

0..1

o.a

O.tO
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I
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L  l  F t r l t
-ttlcSt-

Flj. t. toeetlorr of roll mrplrr or tL. t)soD.sty rt
ItJ? Cratrtl Avrerr, Colollr, Nll lort (Altrttl).
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Fl3. 6. Bttlrtt.d r8.r tltl ral!tr-2!t oolc.F
Srrtlolr .rer.dtlt l5 g9fll h tlr rotl of th poprty
rt tt6? Crrttrt Arlllrr @lollr' Ilr lorl (AL0ta).



I rt

fr l lr 1. lretgronla! rrdlrt lor trrrlr In tlr lt lrry rrrr

Dnr of rrdlrt lor
t.rr!aa..lt or rtrplr

lrrllrtloa lrvol or
rrdlomel ldr cororatrrtlol

lrn3o lrm3r

Ornr ort)osuro retr rt t r ebove
floor or grolad rstfrcc (lR/hlr

Ooaccatretloa of redloaucl ldc r
la  ro l l  (pCf / r )b

23Eg
225at

t-l0

o.75-t .2
0.at- l .2

0 .96
0 . t 5

rYrlucr obtrlaed frm four tocrt lolr la tbo Albeay trot.
bsotl naplcs ( lJYl:t{Y6) obtelnod fro r lr looetloar

rrouad thc Atbrny .t. . .7



lf

Trblc 2. hrsltr of tbr 3um uDollr l  rt tr
rorrBtaroats outdoors on tbo PsoD.tty rt

116? Cratrrl Avrlur, Goloalc, N.l fort (llJ54)

Grtd
loort loal Gnre

arDo.utc
r.tG rt t  r

Geur
arDosusc altc

rt tbc rnrftocc

Grtd lntlt rrrllroruttb
(rrr/h) lra3r of 3rnr

artrosBsa srta
dlrlry rou

of 3rld lloclil
(rUt)

0+oo, E
0+05, E,
0+10, E
0+i5, EL
0+20, D[,
0+25, BL
0+30,  E
o+35, E[,
0+40, DL
0+a5,  E
0+47, E,
0+50, B.
o+55,  8L
0+60, E
0+55, EL
0+70, D[,
o+73 .3 ,  H ,
0+20,  2R
0+25 ,  2R
0+30,  2R
0+O0, 5n
0{O5, 5B
0+10 ,5R
0+15 ,5R
0+16,  5R
0+20,  5 l
0+25,  5n
0+t0, 5B
0+t3, 5l
o+tt,  5r
o{nlo, tl
O+at, tn
o+a?, tl
o+1t0, tl
0+rr, tn
0+{0, tn
O+.,, ,3
0+10, l1
0+71,1 ,  l l
0+4t, )A
6+/0,  ) ,1]
0. '0,  ) , t l

7
7

t0
10
l0

9
11
10

9
9
9
9
t
9
I
t
t

13
r5
t 2
7
9

10
t0
1 l

C

C

t
t
9
9
9
I

1r
9
t
9
9
I
9
9
9
7
7

10
1 l
11
t
9
8

10
1 l

C

G

6-9
7-9
9-r2

1Fr5
r(}-13
9-1/j
9-13
t-l1
?-r1
8-10

t-9
8-10
t-l0
7-9
':'o

a-7
8-9
8-11
7-L3

8-13
t-l5
t-r3

E-l1
?-r0
,:,

t-l1
?-11
t-l0
7-9
t:,

C

t2
10
t0
9
I
E
7

t0
9
E

l0
t

I t
rt

c
10
9
9
9
t
9
t
t
t
t
I
7

1 t
t l



I
I

a

I t

TrDtr I (ooatlnrd)

Grtd
loert lol l 0rnr

arDotBrc
r t tc  t t  I  r

Oun
atDotB8. srta

rt th. rutftsoc

6rid point tals[rcln3rb
(FUl) lrnjr of 3ure

arpoaB8a st3a
dorh3 lou

of ltld Dloctd
(il/l)

O+00, l0l
o+05, lon
0+10, l0l
o+15, l0l
O+20, lOR
0+25, l0&
O+30, lon
o+35, 108
0+f0, 108
0.{3 . t ,  lOR
0+a5,  l0 l
0+47 ,108
0+50, loR
0+55, 108
0+60, loR
0+65, 108
0+?0, 10&
0 .?3  . t ,  l oR
0+00, 128
o+o5, l2R
0+10, 12n
0+15,  l2R
0+20, 128
o+25, l2l(
o+30, t2ll
0+35, l2l
0+40, l2k
0+f3. t ,  l2L
0+45, 128
0+a?, l2l
0+t0, t6l
o+ts ,  161
0+160, l5l
0+55, 16l
o+70, t6l
O .7 t . r ,  16 l

7
9
9
9

l0
l l
l l

9
t0

t
c
7
9

l l
10

t
9
9
7

1 l
7
9
I

10
l1

I
7
I
3

3

l l
l l

9
7
9
9

7
9
I
9

t0
It
1 l
I
9
E
e
7
9

l0
9
9
E
9
7
9
7
I
I
9

10
E
t
7
G

C

11
9
9
9
9
9

6-9
t-lr
t-l0
9-u

lG-I2
9-rr

r0-12
?-ro
6-10

9-12
t-t2
?-10
7-lo
t-l0

a0rld loort lol r lora ol Fi j .  l .
bgrfd t)olDt l frfrrfDaatt lro dlrcrctr lct3utatf l t l  r3

mcl  3r ld  golat .
lTlrrr vrtorr lrr l lorl  ol Fl3. 4.
'{ |rct l  Dtoel l . l tor. l .Dt3 rs. cb3rhod by r Srrr l  .cla

of  31.  or t l t .  D loet .
t lme  c r r r l l l r .
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Trb l r  ! .  k r l l t r  o f
1167 ftltrrl

t6

roll rerplr urlytlt oa 3br troDrr3t 13
AYOlm, Colorlrr llrr IorL (fl054l

$uplr lpcrtloil
lrdionccl ldr ooaorntntloa (pGi/f )

226jsb tltgo
Drptt
(or)

ll.t48ra
AL"SIB
lLt482A
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rrr  r lcn la Fl3r.  2 r ld 3'  rotpoat ivol t .

ST'TIYET IElf,ODS

flr redtolo3lcel tBfv.y rcthodr crploycd ta tlc tufv.y of tlir
ptogrrty rr dorcrlbrd la lrf  .  J.



2

llt rrdlolojlcrl rtr^rolr of tllr Drolnrtt lrolrdrd: (1) trrr frDo-
tr8o srt.r rt I r rbovr tlr 3rorrd rrrtrer rrd rt tb groud rrrteer tt
ortdoor 3eld locrt lorr; (2) e trnt rorr of t lr  r l t l r  3roud rlrfror
ortdoorr; (t) ruglrr of ortdoor rolt;  ud (f) dlrrot rtplr rrd brtr-
frn rottvlty fra tsrtrorr of rttlotrrrr oltdoorr or tl. Drolnrty rad
or th rrlilrtt lnvhg. A corgrtllrrlvr dorcrlptlor of tlr rlrvoy
rtlodr rnd llrtrr.rtrtloe Lrr berl grrratrd la raotlrs s.lro8t.6

SO.lrBI BSI'LTS

[plorl brol3roud rrdlttlor hvrlr fot tlr Albrry lt.r la. t)8.!ftr-
t rd l l  Trblr  1.  Ih drtr  l t  j rovldrd for DrsDor.s of oorprr l roar l tb
t l r  rurvry ronlt t  grrr l t rd h t l l r  rot lor.

Al t  rrnrar.str  Drrr . l t rd t l  t l t r  rrp,ort  r t r  l totr  rredh3r;  beal-
3roud redlr t lo l  l rvr l t  Lrvr tot  b. . !  rrbtrrotrd. Sht ler ly,  brolgrould
ooaoaltsattolr  Ltvr rot  brra r lbtrrotrd frc redlonuol ldr ooaat l t r t t loar
lr  rol l  r l lp ler.

Grre herlrrrrltr

l r rdtr  of  Sr ld goht/ l t td bloal  l . l t r8. . . l t t  l r .  Dr. l fBt.d l !
Trblr  2.  Srrfeor trrr . r t )or l8.  rr t . r  rcrt l r rd r t  3r ld gol l t r  ovct tht
ratlrr ortdoor grolntty trl rlorl on Fl3. f . Oen rr1)ot[8t artat lt 1
I  rbovr t l r  Sroud r l r f ror rrn3rd fra ? to 12 i l / l  ( r leaoao.t t t .at '  por
Lour) tld rvrnjrd 9 ll/L. Orre srDorBar 8rt3s rt th 3roud rcrflcc
rt  3t ld polatr  t rE3rd t tor ? to 13 pt/L ud tvon3rd 10 pt/h.  f lo rer-
bu 3rnr .rpo3l8. art. rrrrurrd or tt. DsoD.tty ltr 1? pl/L to thc
trtr of th Lolso o..i 0+2t, lfL rnd to tlr tldr of tL. 3rs3tc !.r8
0+40, o+aa, 3L.

Sol l  Suol lar

Blghty-four rol l  rerptrr  rr tc tetre r t  thir  t tsolrsty.  Birbty of
tLrrr  t t  fostt  loart lolr  ldoaoted rs slrr t . rr t ic ruplcr (AL653)l  lsro
telrn r l thort  rr3erd to 3rre .8porB8. artot  t t  t lc r t rpl la3 pol l t r .
Folr  ruglr t  f rn tro locrt lo l t  [drnotrd blerod rergtcr (AL65B)l  rore
r lrotrd fro gort t loer Levh3 olcvetcd tnn crDo3Bac t l t . r .  ILc loer-
t tolr  of  tLr nrplrr  rr l  rhca la Fl3. 5,  eld tho rcrsl t r  of  uetyl l r
lsa t ,acr.r t fd l !  Trblc 3.

l f l r  ro ra t3 ra  ( l )  l t  r  u l t  rL ich  re r  dc f la rd  fo r  r rd l r t loa  Pro t .c t loa
DtrsDot.r  fot  D.oplc rrgold to P. l . t rr t l l f  8-s15t l  os trnl  r ld l l t loa. A
r lc ro ro ta t j ra  (pR)  l r  o le  t l l l l oa th  o f  r  toc l t3cn .  A  r t t l l roca t3ra  (d )

lr  olr  t lourndth of r  ao.att . !  or ol t  tbourtnd t lcrorooatt .Bt.
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tuglrr rrrr trlrl rt 0 to 5 or ud rt 5 to 15 cr drptbr frc ocl
looetlon. Coaooatntlors eg 2!tg h t lc rtrt .rrt lo rol l  urplrr rr lgtd
f rc  0.4t  to  ?9 pGf13 (p lcoour lor r  pr r  g tu)  ud rvcre lod ?.6pCl / i .  Ib
conolltrrtlorr e3 Zttg tl tLr O to 5 or rrrphr lyorrl.r! 11 pcf/3 ud
rvrrr jrd 1.2 jCll j  ln t lr  5 to 15 or dcptb nrpl lr.  Tbr retlo of oor
oortsrt lol rt  0 to 5 ol to oorro.l trrt tol et 5 to 15 or degtbr l l t  2.6,
hdlortlnt tlrt tlo Llglra Goro.atrrtlou rtr loortrd Errr tbo rlrftor.
TLr urglr frn 3rld loortlol 0+{f , OtL (AIfSS1SA) Lrvhg tlr rulru
oolo.ltntlo! toud oa th DroDrstt (?9 pCf/f) rrr fror drtrthr of 0 to 5
or. f t  rrr lotrd t lr t  t lr  Lt3brot yrtu., ?9 pCt/3, lr  rt  tLo dtlDtls.
of t l .  l r8rf.  r ld h r! la.r ooltrhhg rr lrr or ohdrrr la t lo rolt.
Alotbor loeittor p13tr 23tg oolorltrett-r tljalftoratly rbovr brol3rould,
41 gCf/ j  rt  looetlol 0+10, 11L, lr rt  t lr  drlglho of tL. Lorl. .  I !
reol orr, l t  eplnrrr t lr t  l traiu, ool lrotr i l  o! r soof, Lrr brra rrrhtd
to tlr 3rolad by rth rld rrltlrrt a!or, eld rrr ebrotbrd ud rrtrlaod la
t lo rol l .  f t  lr  r lro probrbtr t lr t  thc urulu r l l l  br dlff lrrd tad
broor lrrr ooaoratntrd r l t l  thr er t lr  rbovc Dsoo.st.s ooatl lul.
TLrm ra. r !  r l t l  grobrb l r  uorrs lvr  rbrorgt loa,  1 . f . ,  r l3 l l f lornt l l
rbovr beolsrould er rlovl h Fl3. 6 ud holudrd r! rr.l of -lt rz.

lrdtu rls l.rrBrod ll ruptcr AL65S1| rld AL65BI. Tbt rvere3r
oorrotl tart lol of 2261, rrr l .C eCf/f.  l tc Arobrblr orurr of tbr r lrvr-
tad rBsfror tarr .aDosurc rrtrr rnd tbr t)8.ra!ca of rrdlur lr thr rrr l-
ducr fso brrnh3 of aoet. Cildrrr or rr lrt  r.r.  h the rolt,  rad it  lr
t lora t lr t  rrr ldncr rrrslt t l3 fra burntn3 of ooel ct l  ooltr la tara.
rtnrl tr hcludh3 t lr lr turr l ly occurrla3 srdlorctlvr lrotoptt of
potrrr ln, r ldlr,  t lorln, ead lrrain. TLo prrrcaar of tuff ioloat
qlutl t lrr of t lr tr rtnratt srl  br obrcrvrd rr u incrctrc la tbo 3rut
.rDorur. levol h r l  rrre r l th chdcrs.

Surfrco lrrtrrrrrats

Alplr ud botr-trrrr rct lvlty r lr tcl3Bacd rt rctcctcd locrt lont oa
tlc rrpbrlt  lnvlag tnd oa tbc roof of tho bourc. Tbc rrrultr of tbcrc
r. l3Brcr. l tr trG_listcd ln Trbtc 4. TLc rlplr rct lvlty rea3cd fror 13
to 41 rlpr/100 cr2 rad rvcrr3cd 27 llgtlboO oi2. Botr-jlur rctlvity
rea3od fror 0.02 to 0.03 rnd/h ead rvcrr3cd 0.03 rnd/h.

A ruurry of thc outdoor rcl3urcreat rcrultr ir  providcd la Trblc 5.

rILo ourlr lr  r ualt urcd to drf lac tbc rrdlorctivity la r rsbrtr lca
eld rqnrlr tLrt quutity of ray rrdiorctlvc lrotopc undcrlota3 2.2 r 1012
dl rht r3r r t lo ls  p l r  r lantc .  lAc p lcocur io  l r  ons r l l l lon- t l l l loatL of  r
osr l r  or  tLr t  . rour t  y to ld t l3  2.2 d ls ln tcat r t lo l3  pcr  r lnnt l .
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SIGNIFICANCT (F FINDI}rcS

Tbt btct3rouad turl nillrtloa .8porBt. trtt fos tbc Strtc of Nor

for l  rvore3rr 9.5 pl /ht ,9 rad.vosrto! 9 pf/b for 3hr Albray rrcr
(Trblr  1).  Tbc Srnr crgo3gac ntr  levolr  rot turrd oa t l i r  gtoprrty l t
1 r ebovc tbc arould rurfrcc sratc fror ? to 12 pf/h eld sYctrt. 9 Fn/l
(tlo l1rr rs tho brcl3rouad for tbc Albray rror). Thc IXIE 3ltdcllncrru
3tttc tlrt junr rrposu8c rttrt laridc occnpicd or Lrbitlblc ltrlctBlc3
rhell Dot .tccod 20 |rl/h. Gurr stDotBsc srtGs outrido of stsBctrsot
rhell bc rueb tlrt thar. .rposa8o art.t, duo to rcriduel rrdiorctivlty,
r i l l  not rcrul t  in potcat iel  dotcr (rrrur la3 l  ooatcavrt ivc but plrur l -

ble urc roslrrlo) h orcort of 100 rrol/y for loa3 tcrr orporuto rad 500
ttot ly for r lort  tcn orporurc ( lcrc tbra 5 ycere).  Thcrc auidcl lncr
rao lot  [crcdcd rt  this l raopcsty.

I to X)E juidol ino for 2389 seasoatrr t ioa in rol l  l r :  (r)  j t rs 238g

ooaocltr t t loa t l r l l  aot crcocd tho lhi t r  of  35 gCi l t  lvcrr3cd oeca .
dca th  o f  5  o r  (2  ia . )  rad  ov .a  l8  l rc l  o f  10  I  r  10  I  (33  f t  r  33  f t ) ,
rad (b) tbc eonocatrt t ioas rhr l l  lot  Grccad tho rddit ioar l  tc l t r lct ioa
o f  100 gCl l l  rg i lun  oyc f  la  e tc t  o f  112 rvc r r3od ovcr  5  cn  (2 - fa . )

a.o.i.t l ,tz- ;-. it i . i . i i  i8 J coateiar rorc rhra 35 pci/r of 23Eu ia
tb l  roi l t  hwcvcr,  thca rvort jcd ovcr 100 13, roqulrorcnt (r)  rbovo, tho
avof.go i r  lcrr  tbea 35 pCl l t  rad i r  thcrcforo r i thia 3utdcl iaor.  fbo
rv.atto cotrcGat8rt ion of ?.6 pCi/ f  of  23tU ia tho ryrtcnrt ic renplcs is
rppror luetcly ci3ht thcs tho btct3rosad of 0.96 pCt/ f  for tho Albray
rr. t ;  r l ro,  thc rvcrt to coloctr tr t t loa ls rcl l  bclor thc DOE Suidcl iac.
rbo rrr i lur coacoltrr t ioa of 23tU rcrrurcd rrr  79 ! ,CI l l  la ruplc
AL65SI5A, rol l  bclor tbo l i r i t  of  100 pCi/ j .  Ibc i .c pcr lr  sg-22691
rcrrurcd ia tbc roi l  i t  I -Ll2 t i ror thc Albray l rce brct3rooad of 0.85
gCll  j  of  rrdiur226. Thc conccltrr t ioD of redionucl ldcs la tbc roi l  r t

thir proporty trc rbove brcl,3rouad lcvelr, but rrc bclol rpplicrblc DOE

3uldcl  inc r .

Surfrec soatrniaetioa of tbc rtrustBrct oa thc propcrty, l3
ovtlsrtcd by elpht tad bctt-trllr lctivlty, les lcll bclol tbc IX)E

3tldollacr rnd thc Stttc of Net IorL Dcpertlcat of Llbor (DOL) Iadus-

tr l r l  Codc, Rulc 3t.13 Tbo rvcrr3o r lglr  rct iv i ty of 27 dpn/100 co2
obttlncd by rcerurclcatl on tbc rrphrlt prvia3 ead on tbc roof of thc

buildta3 lr roll bclor tho DOE lirtt of 5000 dpn/100 ca2 rad tbc DOL
Itrtt of 1000 dpr for fircd rlphe lctivity fro arturtl urrliul,
u4lln-235, or urralur23t. fto rvcn3c rad lrxilul bctr-3rlDe rctivi-
t lcr  of  0.03 rad 0.03 rnd/h frn thcro r trscturc3 rac lcrr  thrn tbc DOE
lh t t r  o f  0 .20  rad  1 .0  r i ld /h  rad  thc  DOL l in i t  o f  0 .25  l rc l  . t  1cD,
r r lnc t l v r l y .

t l  runrtT, rhl l r  rolc rrdlolo3icel  rs l3utcncntt  rcrc in crccrr of

brol3touad ndit t loa lcvslr  aotrr l ly . lcoEstcrcd ln tbc Strto of Ncr

tort  | !d tba Albray t tot ,  ao r tdlr t los levcl !  ;cr3 fosad to bc la crcol l

o f  r lovmt  t t r t .  ead  f rdcr r l  ju ld r l lac t .
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NEFETENCES

J. EroL, ?oport of Trip to NL Iadurtthr Plelt,  Colol icr N.I. "
(Angur t  10,  l9&f) .

rl Brclrrouad hoort for tbr Forrrrlv Utlllrrd lrnhrttra Eariarct
Dirtr iot- Atorlc Enrrrv Corlrr ioa Sitcr Prorru, I IOE/EV-009?A
(Scptorbcr  1980) .

3. J. L. Jrcobr, Groug Couatcl, l ,L Iadurtr icr, fac., to S. B. i l i l l rr,
IX)E, lcttcr xAlbray" (Drcctbor 21, 198:l).

1 . E. f .  Jctcr rad I l .  l l .  Et3lcroa, A Survcv of Urraiul  la Soi l r  Sur
touldim thc NL Borr iarr  Pl tat .  Tolodvac frotoncr, rrL-9aEE-{61
( O c t o b c r  3 1 ,  1 9 t 0 ) .

5. Trdiolo3lcrt  survcy Plr l  for Yiciai ty Propcrt ics ia coloaic ud
Albrny, Ncr YorL, r lcttor frc B. A. Botvla, CI{L/}ASA to
A. J.  Ibi tna, DOE/& (Jraurry 1984).

6 . T. E. l lyr ict ,  B. A. Bcrvca, f .  D. Cottrol l ,  f .  A. Goldultb,  rad
Act ion Suvcv rndF. F. Br5nood, Proccdurcs luurt for tbo Bclcdirl

Cctt i f icr t ioa Act iv i t icr  (BASCAI Prorrel ,  OrL Bid3o Nrt ioael
Lrboartory, ORI[./TFt600 (Scptcrbor l9t2) .

7 . T. E. llyricl, B. A. Bcwca, rad F. F. Eryrood, Stetc Brclrrouad
Redirt ioa Lovolr :  lsrul tr  of  Isrrurorcatr  Tr lcn Duriar 1975-1979,
ORI.IL/T|F?3|3 (Novcrbcr 19t1) .

8.  S. G. hvia, l .  I .  Stol t ,  E. Iucrzc, tnd f .  Eust irroa, rsulrery of
Nrturet Eavironrcntel  Gurr Rrdi t t ioa Ut ia3 e Cel ibretcd Porteblc
Sc ln t i l l r t ioa  Couator , "  t rd io lo3 ic r l  Ecr l th  Dr te  l cpor t  9 :679-695
( 1 9 6 8 ) .

9. C. L. Liadcl ' in,  I .  B. Pctcrtoa, I r .  E. Jolcl ,  rad B. B. Ic l l i l lea,
'rGco3rrphicrl Yrrirtioar in Environroatrl lrdirtioa Btcl3rould ia
t lc Ul l tcd Stetcs. '  Procssdin3r of thc Sccond Iatcrart loael Sylpo-
riur oa thc Neturrl Xrdirtioa EaviroDrolt, CONF-?20t05-F1,
pp .  317-331 (19?2) .

10. U.S. Dcpertrcl t  of  Eaorjy,  f t idot i lcr  for f , 'or idur l  Brdioect iv i ty t t
Foncrly Ut l l tzcd Sltcr,  lcrcdir l  Act ioa Projr tr  rnd Bcloto Surplur
Frcl t l t lcr  l tat3crcat Pro3ru Sltct  (Rov. 1, t ruly 19E5),

11. Envlronutr l  lororreh Dlvlr lo! ,  Act ioa Dtrcr ipt loa lcronndul.
?ropord Ff f98,1 lur i l i r l  Aot loar for Yiolnl ty Progrrt lct  r t  th.
Coloafu, Nrr IorL, fUSlAp Sltc., Ar3oaac Netloatl Lrborrtorf (Jnac
5 ,  t 9 t1 r .

t2. C. P. Tnrl,  FUSIAP/Snrplur Frcl l l t ler Group, to trurr P. Alnradrr,
or t  l id3r  oprr r t to l r  o f f lar  (oorr r rpoadraor  dr t .d  r ry  10,  t t t f ) .





O+5O

o+40

O+3O

+

+

+

+

+

o5 lo
tJrd--J

METERS

ALO65

lrla
G(,

O+ lO

O+OO

Flg. 1. Dlr3ru rborhj 3rld potn! 1!q 3rld bloot

loort loat outdoori o! tbc propcrty l t  1195 Crltrr l  Avl l l l ,

Colorlr, lbr IorL (/tL065) .



p
f

i

Jtj. l, kmr rl.' rf tle ;r6rtt .t rlt hml
lrrn , Golott, f,e bil (|f0ftl teftrf rmtlnlf .



| _::i:

F - _  -
; ; : , ; i

,ur

Ffl. t. Itlr rlrr cf tlr prolrrll tt tlgl Cletrrl

IrolL, 6lorlr' tlrr torl (Al'065, loolt4 rorth'rt'



l0

Ga:r tnofurf rtta
aarturatntt tr. 3lvrn
ln uR/h.

+

o5|o
|  .  r  r  r  |  , ,  I

uETeis

AL063

I
I

0el o+eo

J

H
c
o

I
I
I
I

l0
+

-collcifTE

l0+

+

i :

8
+

.?L

Flg. f. ltrfro. lan .tDoal83 8lt.r r.r3!t'd rt 3rlt

Deht. ]rtdootr or tL. DsoD.stt rt lltt Cratgl Av'ltl,

Colorlr, k lorl (A1165).



t l

trlr ltlt3lt .3 trrG rt
0.10. a (off tltl rCl'

o rtrttrtts rFl.r

o tt.ril utlrr

rlllslt
.  q f$ i l - lo*  o+So--- -!!8iL

\ \ ' - \ b r -

|lltsr o\
+  t . f

r6lslt
o

lo|- zOL

STREET

*.ttr. 
+

+
il.csrt

rr.cEr

a

aoL roL BL
+

4?L

0+40

!

3Sl a

O+X)

r+ o+20

+ O+lO

Fl3. !. Iaoltlore of roll rerDlrl or tlo grogrltt rt

llt! Gntrer rvriJ, 
-ororrc' 

lf't titl (AL06l) '



I t

I I IDICATES
COIITAI{IIIATED
AREA

o5|o
l , r  '  r  r  |  , ,  ,  . , 1

NCTEiS

ALOG$

Fl3. 6. trtlntrd r8.r rltl 2!tU cottrrll.tlot
.ao..ahf Fla.tlrtr or tlo propstt rt Utt G.rtrll A".tta,
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Trblr 1. Erolgroud ndlrttol trvrlr la tlr Alblat lror

[pr of ndlrt lol
laarlt.aaat or rugle

lrdletloa l tvrl  or
ndloluol ldr ooaoratrrtloa

lrltt Avrrrjr

Ornr .tllorur. trt. at I r ebovr
floor or 3rouad rlrfroc (pt/L)r

Colorntrr t los of redloasol idor
ln  ro l l  (pCf /1 )b

23tg
226a.

t-l0

0.?6-1 .2
0 .4 t - l . 2

0 .96
0 . t 5

rVrturr obtt lard frr four looetloar
bSotl ruplrr (MI1'NI6) obtrhrd fror

rrouad tlc Atbuy rrrl.?

la t lo Albrny tr f l .
r l r  loor t toar
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Trblr 2. htultr of tLr turr rrporlr rttr
r.ltBt.l.ltr ostdooal o! tbr ptolnltt rt

1195 Crlttrl tlvcauc, Coloah, tdrr lorl (At065)

0rld
loert lonr Grnr

arDotBac
n t r r t I r

Grue
aat osB8a srta

rt tlr tlrfrocc

Orld polnt rltturltratlb
(pr/t) lrl3r of gtur

o8!,o3asa sltc
dlrh3 tolD .

of 3rld bloot9
(Fr/t)

0+o0,
0+10,
0+20,
0+!0,
0+a0,
0+50,
0+10,
0+20,
0+40,
0+10,
0+00,
0+oE,
0+10,
0+20,
O+27,
0+30,
0+{0,
0+5O,
0+10,
0+20,
0+00,
0+1O,
0+20,
0+30,
0+f0,
0+50,
o+o0,
g+10,
0+20,
o+t0,
0+40,
0+50,
0+00,
0+10,
0+20,
0+t0,
0+a0,
0+t0,

Bt
8L
EL
BL
BL
BL
3L
3L
3L
9L
10L
10L
10L
10L
10L
10L
10L
10L
t lL
t lL
20L
20L
20L
20L
20L
20L
30L
30L
30L
30L
30L
30L
40L
'l0L
40L
f0L
40L
a0L

t-12
t-l5
t-l1
t-ttl'i'
t-l2

rIrr
t-17

t-l3
':"

t-1rl
7-10
7-10
?-10
7-11

t-L2
7-10
t-l1
7-11

tl1
7-L2
E-l1
7-10
?-10
t-l2

10
1l
10

I
L2

9
10
10
11
10

t
t

11
10

9
9

13
9

12
10
10
l0
t
t
C

a
t0
11
L2

9
l0
12
t
9
9
9

11
I
t

t 0
9

11
10

t
7

10
10
10
9

10

I

c
10
10
t2
10
10
l0

t
t
t
9

10
t0

t
10
t
t

l0
t
7

10
10

9
t
9



15

Trblr 2 (oorthuod)

Grlil
loortlonr Orrr

art)o3!aa
n t r r t 1 I

8nr
.rDO3!8. 8lta

rt tlr tlrfrerc

Grld polnt rerturnrltrb
( rUL) hltr of gun

orDosts. 8.t.
rllrl l3 lol! .

of lrti l blool9
(rr/h)

0{r0, f?L
0+10, f?L
O+2O, 17L
0+30, l?L
0+40, tlTL
0+50, 4?L

rGttd looet ion thcl  oa Fl3. 1.
bcrla golot l.lrBr.tlats rt. dltcrcto lottBs.r.atr rt
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