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COMPREIIENSIVE MDIOLOGICAI SURVEY
OFF-SITE PROPERTY F

NIAGAM FALLS STORAGE SITE
LEI.I IST0N, NEI.I Y0RK

INTRODUCTION

Beginn ing  in  L944,  the  Manhat tan  Eng ineer  D is t r i c t  and i t s  successor ,
the Atonic Energy coomission (AEc),  used port ions of the Lake ontar io
0rdnance works  (p resent ly  re fe r red  to  as  the  N iagara  Fa l l s  S torage S i te
(NFss)  and o f f -s i te  p roper t ies )  approx imate ly  3  km nor theas t  o f  Lewis ton ,
New York ,  fo r  s to rage o f  rad ioac t ive  wastes .  These nas tes  were  pr imar i l y

res idues  f rom uran ium process ing  opera t ions ;  however ,  they  a lso  inc luded:
coutamiaated rubble and scrap from deco-missioniug act iv i t ies, biological
and misce l laaeous wastes  f rom the  Un ivers i ty  o f  Rochester ,  and low- leve l
f ission-product l taste from contaminated l iquid evaporators at the Knol ls
Atomic Power Laboratory (xApl) .  Receipt of  radioact ive waste l ras
d iscont inued in  1954,  and,  fo l low ing  c leanup ac t iv i t ies  by  Hooker  ChemicaL
Co. ,  525 hec tares  o f  the  or ig ina l  612 hec tare  s i te  were  dec la red  surp lus .
This property was eventual ly sold by the General  Senr. ices Adniuistrat ion to
various pr ivate, co"t  ercial ,  and governmental  agencies. l

SCA Chen ica l  Sewices ,  Inc .

the  NFSS,  ident i f ied  as  o f f -s i re

survey of that t ract,  conducted

t h i s  r e p o r t .

(SCA) is the current. orraer of a tract from
proper ty  F (see Figure 1) .  A radio log icaL

dur ing Apr i l -June 1983,  is  the subject  o f

SITE DESCRIPTION

Figure  2  i s  a  p lo t  p lan  o f  o f f -s i re  p roper ry  F .  The proper ty  i s
approximately rectangular in shape (670 n in length by 400 n wide on the
western port ion and 345 m wide on the eastern port ion) and occupies an area
of  24-8  hec tares .  I t  i s  bounded on  th ree  s ides  by  roads  -  Cas t le  Garden
Road on the  west ,  M St ree t  on  the  nor th ,  and MacAr thur  S t , ree t  on  the  eas t .
The southern boundary is a securi ty fence separat ing SCA property from the
Depar tment  o f  Energy 's  N iagara  Fa l l s  S torage S i te .  The proper ty  i s  a lmost
e n t i r e l y  o c c u p i e d  b y  l a n d f i l 1 s ,  s a l t s  a r e a s ,  a n d  w a s t e  t r e a t m e n t  p o n d s ;
much o f  the  or ig ina l  land  sur face  has  been d is tu rbed.  There  r t " . ro

\



permanent  bu i ld ings  on  the  s i te '  The land

weeds.  The southwest  corner  o f  the  proper ty

is  essent ia l lY  f ree  o f  b rush  and

is covered bY a swamP'

Rad io loe ica l  E is to rv

There  is  no  ev idence o f  coo taminated  waste  bur ia ls  on  ProPer ty  F '

l lowever,  i t  is ] - ikely that port ions of Property F were occasional ly used

for  temporary  s to rage due Eo i t s  p rox imi ty  to  o ther  p roper t ies '  e 'g '

p roper t ies  G,  c "  E"  and the  Pfesent  NFSS,  where  bur ia ls  Or  s to tage o f

radioact ive \raste wete conducted. ContaminaLion, i f  aIrY, f rom previous

ac t iv i t ies  has  probab ly  been re loca ted  dur ing  d is tu rbaoces  o f  the  s i te  by

the  p teseut  occuPants . Previous surveys have ident i f ied sPotty

contaminat ion and elevated direct radiat ion levels along the streets

foroing property boundaries. 
(1-3) l l igher radiat ion levels ate Present

throughout the southern Port ion of the si te,  due to mater ials stored on the

ad jacent  DOE propet ty .  The K-65 s to rage Eo l te t ,  in  par t i cu la r '  causes

s ign i f i can t  ioc reases

boundary.

in direct radiat ion levels along the southern

SURVEY PROCEDURES

The comprehensive su: ivey of NFSS off-s i te Propert 'y F was perforned by

the Radiological  s i te Assessment Program of oak Ridge Associated

Univers i t ies  (ORAU) ,  dur ing  the  per iods  o f  Apr i l  l8 -29  and Juue 1-3 '  f9A '

The survey \ras in accordance with a plan dated March 14, 1983' approved by

the Department of Eaergy's Off ice of Nuclear Euergy'  The object ive and

procedures from that plan are Presented in this sect ion'

0b  i  ec t i ve

I

I

The ob jec t ive  o f

o f  lhe  rad io log ica l

co l lec ted  inc luded:

the survey was to provide a comPrehensive assessment

cond i t ions  on  ProPer ty  F .  Rad io log icaL in fo rmat ion

1.  d i rec t  rad ia t ion  exposure  ra tes  and sur face  be ta-ganma dose

r a t e s  t



n

J .

l o c a t i o n s  o f  e l e v a t e d  s u r f a c e  r e s i d u e s ,

concent ra t ions  o f  rad ionuc l ides  in  sur face  and s u b s u r f a c e  s o i l .
a n d ,

4 .  conceut ra t ions  o f  rad ionuc l ides  in  subsur face  water .

Procedures

Si te  Prepara t ion

A 40 n  gr id  sys tem nas  es tab l i shed by  Mcrn tosh  and Mcrn tosh  o f
Lockpor t ,  NY,  under  subcont rac t .  Th is  g r id  sys tem is  shown on
F igure  3 .  rn  the  southern  por t ion  o f  the  proper ty ,  th is  g r id  was
subdivided into 20 n intenraLs by the survey team to provide for
addit ional systematic soir  sanpl ing in the areas of higher
ambien t  d i rec t  rad ia t ion  leve ls .

Ganma exposure rate measurements were made at the surface and at
I  n  above the  sur face  a t  each access ib le  40  m gr id  in tenra l .
Measurements were performed using portable grmma t i fs l  (T1) scin-
t i l lat ion survey meters. conversion of these Eeasurements to
exPosure rates in microroentgens per hour (  u R/h) l ras in
accordance w i th  c ross  ca l ib ra t ion  w i th  a  p ressur ized  ion iza t ion
chamber.

Beta-garnma dose rate Eeasurements lrere performed I cm above the
sur face  a t  each access ib le  40  n  g r id  in tenra l .  These
measuremeuts were conducted using thin-wiudow (<l  mg/ cmz) G-M
detec tors  and por tab le  sca le r / ra temeters .  A t  se lec ted  loca t ions ,
measurements l rere also obtained with the detector shielded Eo
evaluate contr ibut ions of non-penetrat ing beta and low-energy
photon  rad ia t ions .  Meter  read ings  vere  conver ted  to  dose- ra te  in
n ic rorads  per  hour  (u rad /h) ,  based on  c ross  ca l ib ra t ion  w i th  a
thin-window ionizat ion chamber.

4 .  sur face  (0 -15  cn)  so i l  samples  o f  approx imat ,e ly  1  kg  each were
co l lec ted  a t  o r  near  each access ib le  40  n  g r id  in te rva l

l .

2.

3 .



5 .

throughout the property and at

on  the  southern  por t ion  o f  the

each access ib le  20  n  g r id  in te rva l

P r o P e r t y .

Walkover  sur face  scans  were  conducted  over  a l I  access ib le  a reas
of the property.  scanning intervals ' rere r-2 rn arong roaoways
and 2-5  n  on  a l l  o ther  por t ions  o f  the  s i te .  por tab le  g rmma
sc in t i l l a t iou  survey  Beters  were  used fo r  these scans .  Locat ions
of  e leva ted  contac t  rad ia t ion  leveLs  were  no ted  and sur face
exposure  ra tes  nere  measured a t  these loca t ions .

At  se lec ted  loca t ions  o f  e leva ted  sur face  rad ia t ion  leve ls ,
beta-gern-a dose rates and exposure rates at I  m above the surface
ltere also measured. surface soi l  samples nere obtained from
seven of these locat ions and, fol lowing sanpl ing, the surface
exPosure levels l tere remeasured to evaluate the effect iveuess of
shal low sanpl ing on removal of  the radiat ion source. The
locat ions where these addit ional measurenents and samples l rere
obtained are indicated on Figure 3..

Detec t ion  sc iences  Group o f  car r i s re ,  ! [A ,  per fo rned ground
penet ra t ing  radar  surveys  a t  loca t ions  se lec ted  fo r  subsur face
saupl ing. The purpose of these radar scans lras to ideut i fy the

Presence of underground piping or ut i l i t ies which would precLude
boreho le  d r i l l i ng .

Boreholes l rere dr i l led to provide a mechanism for logging
subsur face  d i rec t  rad ia t ion  pro f i les  and co l lec t ing  subsur face
so i l  and water  samples .  seven boreho les  were  dr i r led  to  g round
w a t e r  d e p t h  ( 3 - 6  n ) ,  b y  s i t e  E n g i n e e r s ,  r n c . ,  o f  c h e r r y  u i l l ,  N J ,
using a truck'qounted 20 cn diameter ho1low-srem auger.  The
loca t ions  o f  these boreho les ,  shown on F igure  4 ,  were  se lec ted  to
provide representat ive sampl ing of the property.  Due to the

Presence o f  land f  i11s  and o t ,her  l ras te  hand l ing  areas ,  boreho les
cou ld  no t  be  dr i l led  on  the  proper ty  in te r io r  w i thout
j e o p a r d i z i n g  t h e s e  c o n t r o l  f e a t u r e s .

6 .

7 "

8 .



I

A g a m m a s c a n o f e a c h b o r e h o l e w a s p e r f o r m e d t o i d e n t i f y e l e v a t e d

r a d i a t i o n l e v e l s , w h i c h w o u l d i n d i c a t e s u b s u r f a c e r e s i d u e s .

Rad ia t ion  pro f i les  in  the  boreho les  were  de termined by

m e a s u l e m e n c s o f g a m m a r a d i a t i o n a t l 5 - 3 o c m i n t e w a l s b e t w e e B t h e

surface and the hole bottom. A col l imated gamaa scint i l lat ion

d e E e c t o r a n d P o r t a b l e s c a l e ! w e r e u s e d f o r t h e s e m e a s u r e m e n t s .

Ground watet samples of approxirnately 3 '  5 l i ters each rrere

c o l l e c t e d f r o m t h e b o r e h o l e s , u s i n g a h a n d b a i l e r . S u b s u r f a c e

so i l  samples  were  coL lec ted  f rom var ious  depths  by  scrap ing  the

s ides  o f  the  boreho le  w i th  a  spec ia l l y  cons t ruc ted  sampl ing  too l '

9 . T \ ' e n t y s o i ] . s a m p l e s a n d s e v e n w a t e r s a m p l e s w e r e c o l l e c t e d f r o m

the Lewis ton  area  (bu t  no t  on  the  NFSS or  assoc ia ted  o f f -s i te

p r o p e r t i e s ) t o p r o v i d e b a s e l i n e c o n c e n t r a t i o u s o f r a d i o n u c l i d e s

f o r c o m p a r i s o n P u r P o s e s . D i r e c t b a c k g r o u n d r a d i a t i o n l e v e l s w e r e

measured a t  loca t ioos  where  base l ine  so i l  sanp les  were  co l lec ted '

The locat ions of the basel ine samples aod background measurenents

are shown on Figure 5'

Sample Analvses and Interoretat ion of ResulEs

Soi l  samples were analyzed by garlma sPectrouetry '

major radiouucl ide of concern, al though sPectra l tere

U-235, U-238, and other gatrma enit ters '

W a t e r s a m p l e s w e r e a n a l y z e d f o r g r o s s a l p h a a n d b e t a c o r r c e n t r a t l o n s .

Radiun-226 analyses nere performed on water sanples exceeding the EPA

drinking water staudards for gross alpha act iv iEy'  Analysis for sr-90 was

also performed on one sample. Addit ional information concerning analyt ical

equipment and procedures is contained in Appendix A'

Results of this survey l rere conpared to appl icable guideLines for

fo rmer ly  u t i l i zed  rad ioac t ive  mater ia ls  hand l ing  s i tes  as  presented  in

Append ix  B .

Radiun-226 was the

rerr iewed f  or  Cs-137,



RESULTS

Background Leve ls  and Base l ine  Concent ra t ions

Background exposure rates and basel ine radionucl ide concentrat ions in

so i l ,  de termined fo r  20  loca t ions  in  the  v ic in i ty  o f  NFSS are  presented  in

T a b l e  1 - A .  E x p o s u r e  r a t e s  r a n g e d  f r o m  6 . 8  t o  8 . 8  u R / h  ( t y p i c a l  l e v e l s  f o r

th is  a rea  o f  New York) .  Coacent ra t ions  o f  rad ionuc l ides  in  so i l  \ f ,e re :

R a - 2 2 6 ,  < 0 . 0 9  t o  L . 2 2  p 9 i /  g  ( p i c o c u r i e s  p e r  g r a n ) ;  U - 2 3 5 ,  < 0 . 1 4  t o

0 . 4 6  p c i / g ;  u - 2 3 8 ,  < 2 . 2 0  E o  6 . 2 6  p c L / g ;  T h - 2 3 2 ,  0 . 3 2  r o  1 . 1 8  p c i / g ;  a n d

C s - 1 3 7  ,  < 0 . 0 2  t o  I  . 0 5  p C i / g .  T h e s e  c o n c e n t r a t i o n s  a r e  t y p i c a l  o f  t h e

rad ionuc l ide  1eve ls  normaL ly  encountered  in  sur face  so i l s .

Rad ioac t iv i t y  leve ls  in  base l ine  water  samples  are  presented  in

Tab le  1 -B.  The gross  aLpha and gross  be ta  conceot ra t ions  ranged f ron  0 .55

t o  1 . 8 7  p c L l l  ( p i c o c u r i e s  p e r  l i t e r )  a n d  ( 0 . 6 3  t o  1 4 . 3  p C i / l ,  r e s p e c t i v e l y .

These are typical  of  conceutrat ions nornal ly occurr ing ia surface water.

D i rec t  Rad ia t ion  Leve ls

Di rec t  rad ia t iou  leve ls ,  measured a t  40  n  g r id  in tenra ls ,  a re

preseuted in Table 2. The gamma exposure rates at 1 n above the surface at

these loca t ions  ranged f rom 5  to  30uR/h  (average f l  uR/h) .  A t  sur face

contact the exposure rates ranged from 5 to 31 u R/h with an average of

11 uR/h, and the beta-ganma dose rates ranged from 6 to 51 urad/h (average

21 urad /h) .  Dose ra te  Eeasurements  per fo rned w i th  the  de tec tor  sh ie lded

averaged approximately 20"A less than those with the unshielded detector.

This indicates only a smal l  port iou of the surface dose rate is due to

nonpenetrat ing beta or low-energy photon radiat ions.

Direct radiat ion levels measured at the 40 m intenrals were general ly

higher aLong the southern boundaryr p3rt icular ly near the southeast corner

o f  the  proper ty .  Th is  i s  due to  Ehe rad ioac t ive  K-65 res idues  s to red  in

the water toner on the adjacent DOE property.  Addit ional measurements of

ganma exposure rates near the south boundary fence indicate a maximum level

o f  4 2  u R / h  a t  g r i d  p o i n t  3 5 0 S , 8 5 0 E .  F i g u r e  6  s h o w s  t h e  i s o p l e t h s  f o r  2 0 ,

30  and 40  uR/h  a t  1  m above the  sur face  on  proper ty  F .



The wa lkover  survey  ident i f ied  two areas  o f  genera l l y  e leva ted  d i rec trad ia t ion  leve1s '  These areas  were  a t  g r id  coord ina tes  132-140s ,4g0-5058and 124-135s  '  520-5328 '  con tac t  exposure  ra tes  a t  these loca t ions  rangedf rom L7 to  60  uR/h '  The h igher  rad ia t ion  leve ls  in  these Hfo  areas  arebe l ieved to  be  pr imar i l y  due to  the  presence o f  f l y  ash ,  wh ich  has  beeun ixed w i th  chen ica l  was tes  pr io r  to  the i r  d isposa l .  F ly  ash  typ ica l l yconta ins  s l igh t ly  e leva ted  concent ra t ions  o f  na tura l l y  occur r iagradionucl ides from the urauium and thorium decay ser ies. Ten addit ionali so la ted  loca t ions  o f  e leva ted  contac t  rad ia t iou  1eve ls  were  no ted  onproper ty  F '  Exposure  ra tes  in  contac t  l r i th  these loca t ions  rauged f ron  14to 2900 uR/h'  The maximum level was ar gr id point r30s ,720E Ar I  u abovethe surface the exposure rates ranged from 6 to 14 uR/h; beta-gamna dosera tes  a t  these iso la ted  loca t ioas  ranged f rom 33 to  16 ,g00 prad /h .  Thelocat ions of the elevated areas ident i f ied by the walkover scan are shownon F igure  3 ;  d i rec t  rad ia t ion  leve ls  assoc ia ted  w i th  these areas  arep r e s e n t e d  i n  T a b l e  3 .

A t  g r id  roca t ioa  r30s ,7208,  iden t i f ied  by  the  scan,  sur face  so i lsaup l ing  l ras  e f fec t i ve ' in  g rea t ly  reduc ing  the  . rad ia t ion  reve l .  Th isindicates that the contaaiaant was in the forn of a discrete part ic le orsmal l  ob jec t '  a t  severa l  o ther  loca t ions  the  contac t  exposure  ra tes  l re renot  s ign i f i can t ly  changed as  a  resu l t  o f  so i l  sanp l ing ,  suggest ing  tha t  thecontaminat ion  a t  these loca t .
surrace and/or is dirrus"o '".n'::".r::t::t:r"t"::.t"1.,'3:r":: "' below the

Many of the isoLated areas of contaminat ion were located adjacent tomain  roads  -  a  s i tua t ion  no ted  on  o ther  o f f -s i te  p roper t ies  and suggest ingsp i l lage  o f  sna l l  quant i t ies  o f  res idues  or  was tes  f rom conta iners  dur ingtransportat ion'  l0ading and unl0adingr of tenporary roadside storage.o ther  i sora ted  areas  were  assoc ia ted  w i th  ear then berms and reg ions  o ff i l l '  r t  i s  suspec ted  tha t  some o f  th is  contan ina t ion  was re rocated  toProper ty  F  f rom o ther  o f f -s i te  p roper t ies  dur ing  cons t ruc t ion  o f  thelandf i l l s  and t rea tment  ponds .



Radionuc l ide  Concent ra t ions  in  Sur face  So i l

Tab le  4  l i s ts  the  concent ra t ions  o f  rad ionuc l ides  measured in  sur face

so i l  co l lec ted  aE 40 n  and 20  rn  g r id  in tenraLs .  These samples  conta ined

Ra-226 couceo l ra t ions  rang ing  f rom <0.43  to  L .78  p9L lg .  Wi th  onLy  a  few

except ions, the Ra-226 concentrat ions l , tere in the range of the basel ine

samples .  Concent ra t ions  o f  U-235,  U-238,  and Cs-137 were  no t  s ign i f i can t ly

d i f fe ren t  f rom those in  base l ine  samples .

Radionucl ide concentrat ions in samples from areas of elevated contact

rad ia t ion  leve ls ,  iden t i f ied  by  the  wa lkover  scan,  a te  p resented  in

Table 5. A11 of these samples contained Ra-226 concentrat ions above those

in basel ine samples; the highest levels were in samples 82 and B4B' These

samples contained smal l  chips of lead cake residue with na-226 levels of

20  uCi  aud 2 .8  uCi ,  respec t ive ly .  Leve ls  o f  u ran i r ,m in  these samples  were

a lso  e leva ted ,  w i th  the  h ighes t  concent ra t ion  be ing  12 .6  po i /g  in

sanple B1. Samples from the areas where f ly ash is mixed with chemical

wasfe contained coocetrtrat ions of Ra'226 and U-238 only sl ight ly higher

than those in baseLiue sanples. These samples also contained Ag-110n and

very low levels of Co-50. The source of these radionucl ides is not kuown

bur ,  due ro  rhe  shor r  ha l f - l i fe  o f  Ag-110m (295 aays)  i t  i s  un l i ke ly  tha t

this contaminant is the result  of  previous rcD/AEC act iv i t ies on the si te.

Boreho1e Gan'ma-Logging Measurements

Gamma scint i l lat ion measurement,s performed in boreholes did not

ideut i fy evidence of subsurface coutaminat ion

Radionucl ide Concentrat ions in Subsurface Soi l

Table 6 presents the radionucl ide concentrat ions measured in soi l

samples from boreholes. None of these sanples contained Ra-226 or other

gamma enit t ing radionucl ides outside the ranges determined in basel ine

s o i l .



Radionuc l ide  Concent ra t ions  in  Water

Rad ionuc l ide  concent ra t ions  in  water  samples  ob ta ined f rom boreho les

are  presented  in  Tab le  7 .  Most  o f  these samples  conta ined gross  aLpha aud

gross  beLa concec t ra t ions  above Ehose in  the  base l ine  l ta te r  samples .  I t

shou ld  be  no ted  tha t  a l l  o f  the  samples  a lso  conta ined h igh  concent ra t ions

of  d isso lved so l ids  -  poss ib ly  due to  chemica l  d isposa l  ac t ' i v i t ies  on  th is

s i te .  D isso lved so l ids  resu l t  ia  res idues ,  wh ich  adverse ly  a f fec t  the

detec t ion  sens i t i v i t ies  o f  the  gross  a lpha procedure '

The highest gross alpha coneentrat ion of 2L.5 pCL/1 was noted in

sample  W6 f rou  boreho le  E6;  the  h ighes t  g ross  be ta  coaceut ra t ion  o f

L02 p( .L l l  was  in  sample  Wl  f rom boreho le  81 .  Samples  Wl ,  I | r3 '  I l l 5 ,  W6,  and

W7 were analyzed fot Ra-226. The maximum Ra-226 coacentration measured was

I.47 p1i/ l  (sanple Wl) -  wel l  below rhe EPA Inter im Drinking water

Standard. Sample Wl was also analyzed for Sr-90; the concentrat ion of this

rad ionuc l ide  was <0.27  pc i / l  -  a lso  we l l  be low the  EPA s tandard  o f  8  pCi /1 .

COMPARISON OF SURVEY RESULTS WIII GUIDH,INES

The gu ide l ines  app l icab le  to  c leanup o f  the  o f f -s i te  ProPer t ies  a t

NFSS are presented in Appendix B. On property F the maximum ganma exPosure

rate measured at I  rn above the surface is 42 VRl]n total  or alout 34 UR/h

above background; the average level is 11 i rR/h. These levels are below the

60 pR/h Nuclear Regulatory Commission cr i ter ia for open land areas.

Results of the walkover scan and analysis of surface soi l  samples

ind ica te  i so la ted  areas  w i th  Ra-226 so i l  concent ra t ions  exceed ing  5  pCi /g '

These locat ions are shown on Figure 7. Sanpl ing at several  other isolated

spots \ras effect ive in completely removing smal l  chips of conta,minated

residue. Analysis of sauples 86 and 87 from the tno areas of general ly

e leva ted  rad ia t ion  leve ls  ( f32-140S,  480-505E and 124-136S,  520-5328)

ind ica tes  tha t  the  na jo r  rad ionuc l ide  in  these areas  is  Ag-110n '

Concent ra t ions  o f  10 .9  and 27 .7  pCL/g  nere  found in  samples  coL lec ted  f rosr

these e leva ted  areas .  Th is  rad ionuc l ide  is  no t  a t t r ibu tab le  to  the

previous Manhattan Engineer Distr ict  or Atomic Energy Commission act iv i t ies

a t  th is  s i te .  I t s  p resence on  th is  p roper ty  i s  unexp la ined.



Boreho le  logg ing  and sanp l ing  d id  no t  iden t i f y  any  areas  o f  subsur face

rad ionuc l ide  concent ra t ions  exceed ing  the  gu ideL ines .  Subsur face  water

f rom two boreho les  exceeded 15  pc i /1  g ross  a lpha.  one o f  the  sanp les

exceeded 50  pCL/  1  g ross  be ta .  Ana lys is  fo r  Ra-226 aod Sr -90 ,  respec t ive ly ,

in these samples iudicated concentrat ions are below the EpA Lini ts for

t ,hese rad ionuc l ides .

SUMMARY

A comprehensive survey of of f-s i te property F at the Niagara Fal.1s

Storage Sice was conducted during Apri l -June 1983. The survey included

sur face  rad ia t ion  scans ,  measurenents  o f  d i rec t  rad ia t ion  leve ls ,  and

aualysis for radionucl ide conceotrat ions in surface and subsurface soi l

samples, and ia subsurface water samples. The results of the survey

ind ica ted  e leva ted  d i rec t  rad ia t ion  leve ls  on  the  southern  (par t i cu la r ly

the southeastern) port ion of the property.  These lerrels are pr imari ly due

to the residues, contaiuing Ra-226, stored in the water torrer on the

adjacent Departmeat of Energy si te.  The maximum level of  42 uR/h is within

the  NRC gu ide l ines  fo r  unres t r i c ted  areas .

Several  surface areas, having Ra-226 soi l  contaminat ion exceeding

5 pc i /g ,  were  no ted  (see F igure  7) .  These loca t ions  were  smal l  aud

isolated and, iu each case, radionucl ide concentrat ions averaged over an

area o f  100 n2  wou ld  be  w i th in  the  app l icab le  c r i te r ia .  Subsur face

sanpl ing and measurenents indicate that contaminat ioo is l in i ted to the top

15-30 cn of soi l .  Ag-110n was ident i f ied in two areas used for nix ing

chemica l  was tes .  A l though the  source  o f  th is  rad ionuc l ide  \ ras  no t

de termined,  i t  i s  no t  a t t r ibu ted  to  p rev ious  federa l  governnent  ac t i v i t ies

at Ehe si te.  These t l ro areas are therefore not subject Eo the cleauup

cr i te r ia  es tab l i shed fo r  fo rmer ly  u t i l i zed  s i tes .

A l though e leva ted  d i rec t  rad ia t ion  leve ls  and iso la ted  areas  o f

sur face  so i l  Ra-226 contaminat ion  are  present  on  proper t l  F ,  under  p resent

10



cond i t ions  o f  usage Lhe contaminants  do  no t  Pose Poten t ia l  hea l th  r i sks  to

workers  o f  the  genera l  pub l i c .  There  is  no  ev ider f te  tha t  migra t ion  o f  the

rad ioac t , i ve  mater ia ls  i s  adverse ly  a f fec t ing  ad jacent  p roper t ies  o r  the

ground water .
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TA3LE I-B

RADIONUSLIDE CONCENTRATIONS IN BASELINE I{ATER SAMSLES

Locat ioaa
Radionucl ide Concentrat ions (pc i /1)

Gross Alpha Gross  Be ta

+
+
+
+
+
+
+

I.r1
w2
l^l3
I{4
I{5
!,16
w7

0 .95
0 .95
0  . 55
0 .63
0  . 73
I  . 87
1 "16

0  . 55

0 .93
0 .94
0  . 78
0  . 89
0 .68
1 .84
0 .66

t o  1 . 8 7

4 .79  +  L . l 5
9 .17  +  1 .31
2 .73  +  L .05
5 .37  +  L .L7

<0 .64
14 .3  +  2 .4

<0 .63

<0 .63  t o  14 .3Range

a
b

Refer  to  F igure  5 .
Er rors  a re  2o  based on  count ing  s ta t i s t i cg .
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TABLE 2

DIRECT RADIATION LEVELS
MEASURED AT 40 M GRID INTERVAIS

Gr id
Locat ion

Gamma Exposure
R a t e s a t l n A b o v e

the  Sur face
( u R / h )

Garnma ExPosure
Rates  a t

the  Sur face
( u R / h )

Beta-Gauna
Dose Rates  a t  I  cm

Above the Surface
( u r a d / h )

0,360
0 ,  400
0, 440
0 ,480
0, 520
o ,  560
0 ,  600
0 ,  640
0 ,  680
0 ,720
0 ,  760
0, 800
0, 840
0, 880
0, 920
0, 115 0
0 ,1000

40,  360
40, 400
40, 440
40, 480
40, 520
40,  560
40 ,  600
40 ,640
40, 6 80
40,  720
40 ,  760
40, 800
40, 840
40, 880
40, 920
40, 960
40, I  000

80 ,  360
80, 400
80, 440

6
L2
7
9
6
6

I2
6
6
8
7
6
7
6
8
I
6

25
LZ

7
10

I
L4
11
10
L2

I
8

L2
7
I
8

10
L2

6
I
7
I
5
6
)
6
6
7
7
6
7
6
8
6
6

8
I
7
7
8
7
7
7
I
I
8
8
7
8
8
8
8

6
I
7
7
6
6
5
6
6
7
6
7
7
7
8
7
6

8
8
8
8
I
7
8
7
8
I
8
7
7
8
8
7
8

8
a
a

8
a
a

25
a
a

2L



TABLE 2,  cont .

DIRECT MDIATION TEVELS
MEASURED AT 40 M GRID INTERVAT.S

Gr id
Locat ion

Gamoa Exposure
R a t e s a t l n A b o v e

the  Sur face
( u R / h )

Ganma Exposure
Rates  a t

the  Sur face
(u  R/h)

Beta-Ganma
Dose Rates at I  cm
Above the Surface

(u  rad lh )

90, 490
80, 520
90, 560
90 ,600
90, 640
90, 6 g0
80, 7 20
80 ,760
80 ,900
80, 940
90, gg0

.80 ,  920
80, 9(i0
80, I  000

L20 ,360
L20, 400
L20, 440
L20, 490
L20, 520
120 ,  560
120 ,600
L20 ,640
120,  6  g0
I20, 720
120 ,760
L20, 900
I20, 940
L20, gg0
L20, 920
I20, 96 0
I  20,  I  000

160 ,360
160,  400
160, 440
160 ,490
160, 520
160 ,560

a

a
a
6
a
a
a

15
L4

a
a
a
a

l 0

a
a
a
6
a
a
a
8
8
a
a
a
a
8

7
a
a
a
a
a
7
I
8
9
9
8
a
a
a
a
9

8
8
I
8

t0
9

a
a
a
7
a
a
a
I
8
a
a
a
a
8

7
a
a
a
a
a
7
8
8
8
9
9
a
a
a
a
I

7
8
8
8
9
9

2L
a
a
a
a
a
7

L2
8

L7
18
24

a
a
a
a

r9

24
T7
28
22
20
22

22



TA3LE 2 ,  con t .

DIRECT MDIATION LEVELS
MEASURED AT 40 M GRID INTERVA].S

Gr id
Locat ion

S E

Gamma Exposure
R a t e s a t l n A b o v e

t,he surface
(un/h)

Ganma Exposure
Rates  a t

the  Sur face
(u n/h)

Beta-Ganma
Dose Rates  a t  1  cm
Above the Surface

(u  rad /h)

160,600
160 ,640
160,  6  g0
160 ,  720
160 ,760
160 ,900
160, 840
160,  gg0
160,  920
160,  | ,60
160 ,1000

200 ,360
200, 400
200, 440
200, 490
200, 52O
200, 560
200 ,600
200, 640
200, 6 g0
200, 720
200,  760
200, 800
200, 840
200, gg0
200, 920
200, 9( i0
200,1  000

240, 360
240, 400
240, 440
240, 490
240, 520
240, 560
240, 600
240, 640
240, 6 g0

I
9
9

10
11
T2
a
a
a
a
9

7
8
I
8
9
9

10
L2
L2
13
l4
I4

a
a
a

9
9
9

10
10
I2

a
4

a
a
9

51
9

15
2L
34
22

a
4

4

a
L7

23
18
L7
18

9
t5
I8
29
t5
32
15
24

8
8
8
8
9

l0
10
72
L2
l2
L4
L4

a
a
a
a

t6

8
19
l5
29
27
L4
23
20
27

a
16

8
8
8
9
9

l0
t1
l 2
L4

a
a
a
a

25

8
8
8
9
9

t0
T2
t3
L4
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TABLE 2,  cont .

DIRECT RADIATION LEVtr.S
MEASURED AT 40 M GRID INTERVAI"S

Gr id
Locat ion

Gauma Exposure
R a t e s a t l m a b o v e

the Surface
( u R / h )

Ganma Exposure
Rates  a t

the  Sur face
( u R / h )

Beta-Gauma
Dose Rates at I  cm
Above the Surface

(u  rad /h)

240, 720
240,  760
240, 900
240, 840
240, 880
240, 920
240, 960
240, I  000

280 ,360
2ffi, 400
280, 440
280; 480
2ffi, 520
2&,  560
280 ,  600
290, 640
280 , '690
280, 720
2 f f i ,760
2ffi, 900
2 80, 940
280, 890
280, 920
2ffi, 9(i0
2  80 ,1  000

320 ,360
320, 400
320, 440
320, 490
320, 520
320, 560
320 ,600
320, 640
320,  6  80
320, 720
320 ,  760
320, 800

33
45
29

16
18
18

a
a
a

i 6
t 8
18

a
a
a

a
16

7
8
I
8
9

13
13
L4
l6
18
2L
23
a
a
e

a
24

a
a
d

a
l 0
L2
L4
16
L7
2L
27
30

a
a
a
a

47

L7
22
25
28
26
22
30
34
40
42
4L
44

a
a
a
a

34

a
a
a
a

10
18
23
29
33
3 l
34
50

a
16

7
8
8
I
9

L2
t3
L4
16
18
2T
23
a
a
a
4

18

a
4

a
a

10
L2
L4
16
27
2T
27
31

24



TABLE 2 ,  con t .

DIRECT RADIATION LEVELS
MEASURED AT 40 M GRID INTERVALS

G r i d
Locat ion

Gaoma Exposure
R a t e s a t l m A b o v e

the  Sur face
( u R / h )

Gauna Exposure
Rates  a t

t ,he Surface
(u  R/h)

Beta-Gaoma
Dose Rates at I  cu
Above the Surface

(u radlh)

320, 840
320, 880
320, 920
320 ,  %0
3 20,  1  000

360 ,360
360 ,400
360, 440
360,  480
360 ,520
360 ,  550
360 ,  600
360 ,640
360,  6  80
360 ,  720

400,  360
400, 400
400, 440
400, 480
400, 520
400 ,560
400 ,600
400, 640
400 ,680
400, 720

44
4L
37
45
48

a
a
a
a
a

23
L7
29
27
36

a
a
a
a

L2
13
13
L4
l 6

a
a
a
a

L2
13
L4
15
l6

30
29
27
29
25

a

10
L2
L2
13
I4
15
16
16
2I
25

30
30
z8
28
27

a

10
L2
L2
13
L4
15
15
15
20
24

29
25
2L
29
38
29
28
35
36
l+6

a  Locat , ion  iuaccess ib le  due to  p resence o f  sur face  na ter .
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APPENDIX A

Instrumentat ion and Analyt ical  Procedures

Ga'n-a Scint i l lat ion Measurements

Wal.kover surface scatrs and measurements of ganma exPosure rates ltere

perforued using Eberl ine Model PRM-6 portable rateneters with Victoreen

Mode l  489-55 ganr rna  sc in t i l l a t ion  probes  conta in ing  3 .2  cm x  3 .8  cm NaI (T l )

c rys ta ls .  Couut  ra tes  l re re  conver ted  to  exposure  leve ls  (UR/h)  us ing

factors determined by comparing the response of the scint i l lat ion detector

w i th  tha t  o f  a  Reuter  S tokes  mode l  RSS- l l l  p ressur ized  ion iza t ion  chamber

a t  severa l  loca t ions  on  the  N iagara  Fa l l s  S torage S i te  aud o f f -s i te

p r o p e r t i e s .

Beta-Gama Dose Rate Measurements

Measurements were perforned using Eberl ine "Rascalr"  Model PRS-I,

portable rateoeters with Model HP-260 thin-window, pancake G-M, beta

probes. Dose rates (Urad/h) were determined by comparison of the response

of a Victoteen Model 440 ionizat ion chamber survey Eeter to that of  the G-M

p r o b e s .

Borehole Logeing

Borehole gamma radiat ion measurements \ tere performed using a Victoreen

Model 489-55 gaffm scint i l lat ion probe, connected t ,o a Ludlum Model 2200

por tab le  sca le r .  The sc in t i l l a t ion  probe was sh ie lded by  a  L .25  cm th ick

lead shield with four 2.5 cn x 7 nm holes evenly spaced around the region

of  the  sc in t i l l a t ion  c rys ta l .  The probe was lowered in to  each ho le  us ing  a

tr ipod holder with a sual l  winch. Measurements r tere performed at 15-30 cm

in tenra ls  in  a l l  ho les .  The logg ing  da ta  was used to  ident i f y  reg ions  o f

possible residues and guide the select ion of subsurface soi l  sanpl ing

loca t ions .  Due to  the  vary i t rg  ra t ios  o f  Ra-226,  U-235,  U-238,  and Cs-137 '

wh ich  occur  on  the  NFSS o f f -s i te  p roper t ies ,  there  was no  a t temPt  to

est inate soi l  radionucl ide concentrat ions direct ly from the logging

r e s u l t s .

A-l



Soi l  Sample  Ana lvs is

Gamma Spectrometry

So i l  samples  l re re  d r ied ,  mixed,  and a  por t ion  p laced in  a  0 .5  l i te r

Marinel l i  beaker.  The quaot i ty placed in each beaker was chosen to

reproduce the cal ibrated count ing geometry and typical ly ranged from 600 to

800 g of soi l .  Net soi l  weights were determined and the samples counted

us ing  so l id  d ta te  ia t r ius ic  german ium and Ge( t i )  deEectors  coup led  to  a

NucLear Data model ND-680 pulse height analyzer system. Background aod

Compton s t r ipp ing l  peak  search ,  peak  ident i f i ca t ioa ,  and conceut ra t ion

calculat ions were perforued using the computer capabiLi t ies inherent in the

analyzer systen. Energy peaks used for deterninat ion of radioaucl ides of

concern l tere:

Ra-226

u-235
u-23 I
Cs-137

Co-60

Ag-110n

0.609 MeV from BL-2I4

0 .143  MeV

0.093 MeV from Th-234

0 .662  MeV

1 .332  MeV

0.447 MeV

(corrected for equi l ibr i r lm condit ions)

(secular equi l ibr iun assuned)

Water Samp1e Aoalvsis

l{at ,er samples were rough-f i l tered through Whatman No. 2 f i l ter PaPer.

Remaining suspended sol ids \rere removed by subsequent f i l t rat ion through

0.45  un  membrane f i l te rs .  The f i l t ra te  was ac id i f ied  by  add i t ion  o f  10  n l '

o f  concent ra ted  n i t r i c  ac id .  Ten to  f i f t y  n i l l i l i te rs  (depend ing  on

dissolved sol id content) of  each sample \ras evaporated to dryneis and

counted for gross alpha and gross beta using a Tennelec Model LB 5100

low-backgrouud proport ional counter.

Analysis for Ra-226 lras performed using the standard technique

EPA 600/4-75-008 ( rev ised) .  Ana lys is  fo r  Sr -90  was per fo rmed accord ing  Eo

methods described in "Radiochemical Analyt ical  Procedures for Analysis of

Environnental  Samples r  "  EMSL-LV-O539'L7, March I97 9 -

L-2



Cal ib ra t ion  and Oua l i t v  Assurance

Wi th  the  except ion  o f  de termin ing  the  s i te  spec i f i c  exPosure  and dose

rat,e couversioa factors for portable survey gamma and beta-ganma meters,

al l  survey _ and laboratory instruments nere cal ibrated vi th NBS-traceable

s tandards .

Qual i ty control  procedures on al l  instruments incLuded dai ly

background and check-source measurements to conf irn lack of malfunct ions

and nonstat ist ical  deviat ions in equipnent.  The ORAU laboratory

part ic ipates in the EPA Qual i ty Assurance Program.
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APPENDIX B

ST'MMARY OF RADIATION GUIDELINES
APPLICABLE TO OFF-SITE PROPERTIES AT TBE

NIAGARA FALLS STORAGE SITE



U. S. DEPARTYE}iT OF ENERGY

RESI DIJAL CONT.A'HINATI O:i
FOR

FOPJGRLY UTILIZED
AND

RE}.ICTE SURPLUS FACILITIES

Presented  here  are  the  res idua l  con ta t r lna t lon  c leanup 'and waste  cont ro l

cr i regia of general  app1icabl11ty to the FUSR-AP project and rernote sFl lP

s i t e s ! .

t { i th  the  excePEion o f  l io i rs  fo r  rad i r ' :o -226,  the  so l1  res idua l  con taE j 'na t loD

c r i t e r i ' a w e r e d e v e l o p e d o n t h e b a s l s o f l l o i t l n g a a v i m u o i n d l v i d u a l r a d i a t l o n
expoEure  ro  DOE l lu l i s  spec l f led  1n  DOE order  5480 ' lA  exc lus lve  o f  exPosu le

froo natural  background radiat lon or rnedical  procedures'  -Ttre 
aggregate of the

contr ibut lon frou al l  oajor PathBays, based on scenarlos for Peluaneat

in t rus ion l  € .g .1  es tab l l sh lng  res idences  on  the  s i te ,  has  been assurned '  In

trost c lrcusstances, the probaUi ' t f ty fs low that euch an lnirusion w111 oCCtlE'

A1so, conservat lve assr: :aPt ions rer l  rr""d in deriv ing these cr l ter la to ensure

thaC a  par t l cu la r  dose l ia l t  wou ld  no t  be  exceeded '  Use o f  these c r i te r la  l s

add i t iona l l y  conse lva t ive  because the  pa thuays  cons ldered ln  the  der lva t lon  o f

the  c r iEer ia  assu iDe a l l  sa te r  io take  and nos t  food in take  ls  f roa  che s l te '

A lso ,  the  s i res  o f ten  have l1a1ted  agr lcu l tu r i l  capab l l l t y  and the

contaoinat ion 1s general ly not hooogeneous. The coobined effect of  these

fac tors  ts  such tha t  the  probab le  rad lac ion  exposure  to  Ehe ave lage popu la t loa

o o r o r i n t h e v i c i n l t y o f , F U S R A P s i t e s d e C o n t a o i n a t e d t o t h e s e c r i t e r l a l i m l t s
wi l l  not be appreclably di f ferent froo that normal ly recelved froo natural

background radiat lon.

Ttre resldual contaoinat lon cr l ter la for surfaqe contamlnat ' lon of structures

were developed fros a propo""- 
-Al lSI 

standar# uodif led as aPProPrlaEe to be

conslsteur !r1th DOE Orier 548O.lA and the speclf le needs of FUSRAP for

cost-effect lve, workable guidel ines shich provlde an adeguate safety uargln'

The waste eontrol  cr l ter la are conslstent wlth appl lcable-DOE Orders and EPAfs

r e g u 1 a t 1 o n s f o r l n a c t l v e u r a n l r r o m l l l l n g s l t e s , 4 0 c r R l 9 2 .

l /o  t " ro te  SFyp s i te  i s  one tha t  l s  excess  to  DOE Prog;aa t ra t i c  needs  and is

.  loca ted  ou ts ide  a  ua jo r  oPera t lng  DOE R&D or  p roduCt ioD -area '  
Reoote  s i tes

are  Eore  l i ke ly  to  be  re leased t i  t f re  pub l i c  o r  excessed to  ocher  governnent

agenc les  a : te i 'decontaru ina t ion  than are  s i tes  loca ted  r , l ' 1 th  na jo r  R&D or

p r o d u c t l o n  a r e a s .

3 /^nosr  l i l 3 . l2  (p roposed)  - -  an  adapta t lon  to  be  app l led '  as  aPProprJa te '

B-1



A. RISIDT:AI COI;T.IYINATIO]i CRlTEP.IA FOP. FOR]€}&Y I',TILIZED SITES
n .

T h e f o l ] o l ' l n g c r l t e r l a r e P r e s e n t t h e u a x l o r : o t e s l d u a l c o n t a a l n a t l o n l i o l t s
fo r  unres t r i c ted  us .e  o f  land  and t t ruc tu res  contan lna ted  u l th  rad lonuc l ldes

re la ted  ro  lhe  nuc lear  fue l  cyc le  8 t  FUSRAP aud reoote  sFHP 51tes '  I t  16

the  po l l cy  o f  DoE to  decootaa ina te  61 tes  Eo contaB laa t ' lon  leve ls  a t  o r

be los  the  t iu l t s  and ln  a  aanner  cons ls ten t  w l th  DOErs

35- le r . . -as- is - reasonab ly -ac t r ievabte  
(ALAIA)  po1 lCy.  Res ldua l  con tas lna t lon

l1o i ts  fo r  ggher  nuc l ldes  w111 be  deve loped when requ l red  us lng  the  sa t re

," i i " i" i"s+, as was used for rhose represenred here.

J . So11 (Land) Cr: ter la (Uaxiatta f ' fe l

Rad ionuc l lde

u-xaturaf/
v-z3et,
v-23At I
Th-23Cs',
?a-225

v-ng
Pa-231
Ac-227

7\-232

Ar24l  a /
Pu-z41:'
Pu-238 , 239, 240
Cs- I  37
Sr-9C
H-3 (pCi/41 soi l

so1l crlt 
"tt! 

'2/'!l
(pCl lg  above background)

75
r50
150
r5

5 1CL/S' averaged over the

f f is t  15 ca of  so l l  be low
the surface.; L5 PCL/g shen

averaged over 15 crn chick
sol1 laYers Dore than 15 cs

belos the surf ace anC I 'ess

than 1.5s belor. '  the surface'

ta0
40

190

15

20
800
100
80

I00
5 ,200

r a d i o n u c l i d e s ,  t h e

to  l t s  l i rn l t  sha l1  be

sha l l  no t  exceed l  '  There

n u s t  b e  n o d i f i e d :

oo is tu re  )

! /U"r" r tbed ln  ORO-831 and oRO-832'

!u  the event  of  occurrence of  ml 'x tures of

f ract lon contr ibuted by each radionucl lde

deteto lned,  and the sr :o  of  these f ract ions

are t r lo  specia l  cases for  sh ich th is  ru le
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( a ) I fR .a -226 l sp resen t , t heo the f rac t l on fo rR .a -226ehou ldno tbe
inc luded ln  the suc l f  the Ra-226 concentrat lon ls  less than or

equal  to  the rh-230 
"on"" iar" t1on.  

I f  the Ra-226 concentrat lon

exceeds theTh -23o .on . "n t r a t l on , . t hen thesu l t r sha l l be
evaluared by replactng t ie  M-226 concentrat lon by the

d l f f e rencebe tueen theRa-226andTh -230concen i ra t1ons .

(b ) l f ,Ac -22T i sp resen t , t hen thesaoe ru leg l ven ln (a ) f ' o tRa -226
relarlve ro Th-230 

"ppri.r 
fot Ac-227 reLatLve to Pa-23L'

a l
i , ,Except  to t  Ra-226,  these cr l ter ia  rePresent  unrest r lc ted-use

res idua f concen t ra t i onsabo . , ebackg roundave ragedae ro2sany l5co
th lck layer  to  any depth and over  

" r ry  
cot , t iguous 100-ro- .sur f  ace 8!€8 '

Tte saoe condlt, ions prevall  for Ra-2-ZO 
"*""i t  

for so11 layers beneath

1.5 u;  u"n"" i i -1 .5 o,  t t re  a1lo--ab1e Ra-226 eonceotrat loo oay be

a f f ec redbys i ce -spec l f l c coad i t l onsandous tbeeva l r r a ted
accord inglY.

!/to"^Lized concenrratlons 1n exce:: o, these 11o1ts ale a11osable ,

provided that the average over 100 t '  is not exceeded'

l /a 
",rr ie 

of natural uraniuc oeans the sr:o of 3'7 t l9t:

Cis inregrar j .ons per  secoqd i ; i ; i " )  f  roo-U- igA-p i t t "  3 '7  x-1010 d is /s

f ros  t r -234  p lus  1 .7  x  l o ' d i ; i ; ' i t o r  u -235 .  One  cu r le  o f  na tu ra l

uranlr:m ls equivalent to 3,000 k1log!'r. !rs or 6,600 pounds of natural

uranitu.

i l  orsuoes no other uranlus lsotopes ale Preseot'

Z ln .T 'h-Z3O guidel ine ls  15 pCl /S to  account  for  ingrowth of  Ra'72E

as Thr-230 decays . ?a-226 rL a 1irulrlng radlonucllde because 1ts

decaY Product ls Ru-222 gas'

g./rn" pu-241 crlrerlon lras derived froo the Ar24l ConceDtratloa'

2. Stnrcture Cr i te r la  (Hax in ' ru r  L in l ts  fo r  Unres t r i c ted  Uqe

8.  Indoor  Radon Deca) 'Produc ts

A s i ruc tu re  loca ted  on  pr iva te  ProPer ty  and in tended fo r

u n r e s t t l c t e d u s e s h a l l b e s u b j e c t t o r e o e d i a l a c t l o n a s n e c e s s a r } '
to  ensure  the  annua l  

" . r . r .g " - ioncent ra t ioo  
o f  radcn decay  produc ts

is  less  than 0 .03  WL wi th in  che s t ruc tu le '

b .  Indoor  Ganea F 'ad ia t ion

The lndoor gauna

2 0  o i c r o r o e n t g e n

r a d i a t l o n  a f t e r  d e c o n t a n i n a t i o n  s h a l l  n o t  e x c e e d

;; ;- ; ; t  (20 1R/h) above background'
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c " I n d o o r / O u t d o o r  S t r u c t u r e S u r f a c e  C o n t a a l n a c l o n

.  A l lo r . 'ab le  Sur f  ace  1 l
Res ldua l  Contac{na t lo rF '

( d P e l 1 0 0  c a - \

Radl  onucl ldes Tota l Reoovable

r00

I  ,000 200

5,ooo I  ,000

20G r o u p  l :

Rad ionuc l ldes  fo r  wh lch  the

uncont ro l led  area  concent ra t lg?
euide lc, .air  alove backgrountF'  ls

I  x  l o - ' r  c i / oJ  o r  l ess  o r  f o r
which the uncontrol led area con-
centrat lonrqulde ln  uagTr_?9o3"
backgrounF' 1s 2 x l0 c1lu-
or  less;  lnc ludes Pa-231,  1t t -228,
Th-230, Ac-227, Ra-226, Ra-228, and
Pb-z10.

Group 2:

Radlonuclldes not ln GrouP I for
l lhich the uncontrol led area con-
centra[ fon guide lnr9 i r  abqve back-
grounda/  ls  I  x  l0  

' -  Ci /o '  or  less
or for whlch the uncontrol led area
concentrat{gn gulde ln-t 'ater above
backgroundl' ls I x l0 

- C1lu- or
less; includes tJ-232, U-238, Th-232,
Ra-223, aad Po-210.

Group 3:

Those radlonuclides aot 1n GrouP
I or GrouP 2; lncludes U-234'
U-235, and Ra-224
and al l  other beta-Ea"'r ia emltters'

l / fn.  levels uay be avera-eeC oveS I  u2 provlded the maximum

actlv l ty fo an; '  area of 100 crat ls less than 3 t ioes the l la i t

va lue ;  dp t r  -  d is in tegra t ions  per  minu te '  In  the  event  o f

occur rence o f  o lx tu res  o f  rad ionuc l ldes ,  the  f rac t ion  cont r ibu ted

by  each rad lonuc l lde  to  i t s  l in i t  sha l l  be  de termined,  and the

s tm o f  these f  racE lons  sha l l  noc  exceed l  '

3 /Ct . run  in  Arcachnent  I  to  Chapter  X I ,  Tab le  I I ,  DOE Order

5 4 8 0 . 1 A .
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P CO}ITROL OF RIDIOACTI TE HASTES AND P€SIDTIES FRO}'I FUSPJP A}ID R.EYCTE SF|{P

S p e c l f i e d  h e r e  a r e  r h e  c o n t r o l  r e q u l r e t r e n t s  C c r l t e r l a )  f o r  r a d l o a c t l v e

$as tes  and res ldues  re la ted  t ,o  the  nuc fear  fue l  cyc le  a t  FUSRAP and reoote

S F M P  s l t e s .

l .  l n t e r l n  S t o r a g e

Al l  opera t lona l  and cont ro l  requ l reDents  spec l f ied  1n  the  fo1 lou lng  DOE

Orders  sha l1  app lY:

e .  5480.1A,  Eny i ronoenta l  Pro tec t ion ,  SafeCy,  and Hea l th  Pro tec t ioo

Prograo fo r  DOE Opera t ions .

b" 5480.2, I iazardous and Radloact lve lLixed l{aste Manageoent.

c.  5483.1, Occupat ional Safety and l ieal th Prograo for GovernDent-Osned

Cont rac tor -Opera ted  Fac l11 t1es .

d .

€ .

€

5484 .1 ,  Env l ronoen ta l  P ro tec t l on ,  Sa fe ty ,  and
Inforoatlon Reportlng Requlretrents.

5484.2, Unusual Occurrence Reporting Systeu.

Cont ro l  and s tab i l i za t ion  fea tures  w111 be  des igned

the  ex ten t  reasonab l l '  ach ievab le ,  ao  e f fec t l ve  l1 fe

Heal th Protect loa

to  ensu re ,  t o
of  50 years '

and in  an] t  case,  a t  least  25 Years.

g. Ra-222 'concencratlons ln the aCoosphere above facl l i ty surfaces or

opealngs shall  aot ( l) exceed 100 qCL/I at. any glven poiutr !r an

average concenrrat lon of  30 pCl / l  for  ghe fac l l l ty  s l te ,  or  (2)

exceed an avetage Rn-222 concentratlon at or above any locatlou

outs lde tbe fac i l l ty  s l te  of  3 .0 1CLI I  (above backgrouad) '

h .  For  r "ater  Protect lon,  use ex ls t ing 6tate and federa l  sCandardS;

aPPly s l te-specl f lc  ueasures shere needed'
2. Long-Tem Hanagenent

a.  AI l  operat ional  requl rements specl f led for  In ter ln  Storage

Fac i l i t i es  (B . l )  w i l l  aPP lY .

b .  Con t ro i  and  s tab l l l za t i on  feacu res  r " i l 1  be  des igned  to  ensu re  to

tbe extest  reasonably  achieuable,  an ef fecr lve l l fe  of  l ,OOC Jtears
and , ,  i n  any  case ,  a t  l eas t  200  yea rs .  O the r  d i sposa l  s i re  des ! ' gn

features shal l  conform wl th  40 CFR Par t  192 per for lDance

gui  de l ines/  requi  renents .
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Rn-222 et renat lon to  the ataosphere f roo fac l l l ty  sur faces or
openlgg shal l  not ,  ( l )  exceed an average re lease rate of  2O
pCt/a ' /s ,  or  (2)  lncrease the annual  average R. tL-222 concentrat lon
at  or  above aoy locat lon outs lde the. fac111ty s l te  by tuore than 0.5
pC1  /1 .

For  sater  protect lon,  use ex ls t lng sEate and federa l  s tandards;
apply  s l te-specl f lc  oeasures nhere needed.

pr ior  to  p laceuent  of  eny.potent la l ly  b iodegradable contaolnated
L.astes 1n a Long-Tera l laoageoent Facl1lty, such wastes s111 be
proper ly  condl t ioned to ( l )  easure Ehet  the generat lon and escape
Lf  t iog"n ic  gases p111 not  cause the cr i ter la  ln  paragraph 2.c .  to
be exceeded,  and (2)  ensure thac b iodegradat lon wi th ia  the fac l l i ty
rr i11 not result 1n prenature structural fal lure oot 1n accordaoce
wi th the cr l ter la  ln  paragraph 2.b. .  I f  b lodegradable Pastes are

condlt loned by lncineratloo, lnclneratlon oPetatlons rr111 be
carrled out ia coopllance wlth al l  appllcable federal '  6tate, aad
local alr emissioa standards and requlremenls '  lncludlng any
standards for  rad ionucl ldes establ ished pursuant  to  40 CFR Par t  5 l '
l iat lonal Ealsslon Standards for l lazardous Alr Pollutants (IIESP.APS).

l .  Procedure - -  Analysts  of  s l te-specl f lc  condl t lons.

Cr l ter la Source

Resldual Contaolnatlon Crit"rrJ/

. C .

d .

€ .

2.  Appl icabl l l ty  - -  L t rere heal th  and safety  uould be endangeredr 'or
phere cosi clearly outweighs beneflts.

D. CRITERIA SOITRCE

C. . EXCEPTIONS

So11 Crtterla

Structure Cr i ter ia

Contro l  o f  Radioact ive lJastes and Resldues

Incer lu  Storage
Long-Teru Managenent

DOE Orde r  5480 . ' ^
40 CFR Fart DZ!'

40 CFR Part 192,
p roposed  ANSI  N l3 . l 2 .

DOE Orde r  5480 .14
40 CFR Par t  192
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Excep t i  ons

Procedure
App11cab i11 tY

40 CFR Part 192
40 CFR Part L92

'  l / f i , "  bases of  the res ldual  contamlnat lon cr l ter la  are developed 1a

ORO-831 as suppletrented and 0RO-832.

3/g"r"a on l ia l t lng the concentrat lon of  radon-222 decay Products to

0 .03  I I L  w l th in  s t ruc tu res .
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