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Attached I s  a rev jsed copy o f  thc  Department's Guidel ines f o r  n s l d u a l  
rad loac t f ve  mater ia l .  This vers fon o f  the doculnent has been rev ised to  
inc lude  comnents from EH and t o  address the h o t  spot and s u p p l m n t a l  . 

I i m l  t /except{ons procedures out1  ined  during t h e  July 1906 workshop and 
subsequent working group meetings. EH intends t o  inc lude these gu ide l ines 
i n  d r a f t  DOE Order 5480.x~. Rad ia t ion  P r o t e c t i o n  o f  t h e  Publ lc  and 
Env$ronment, r h j c h  should be d l s t r i b u t e d  w i t h i n  the nex t  few weeks. 

A s u n a r y  o f  the d i f fe rences between t h i s  ve rs lon  o f  the gu ide l ines and the 
previous vers jon and the r a t i o n a l e  f o r  the changes a re  fo r thcming .  The 
procedures manual supporting t h l s  ve rs ion  o f  t h e  guide1 ines ts presen t l y  
being rev i sed  t o  address the changes and should be a v a i l a b l e  i n  draft I n  
the next  few months. U n t l l  i t  3s ava i lab le ,  t h e  procedures i n  the c u r r e n t  
vers ion o f  the manual (dated September 30, 1985) w4ll cont inue to  be used 
along u f t h  supplemental guldance prov ided i n  t h e  rev i sed  h o t  spot  guidance 
zcmo d i t e d  3ecmber 2. 1986, memc frm E. 8. k l a n e y  t o  S. 5hrends cr.d the 
supplemental information provjded I n  the r e p o r t  *Der iva t ion o f  St t e  
S p e c i f k  S o i l  Guldeltnes f o r  Weldon Spr ing V l c l n t t y  Proper t ies  - U.S. A m y  
Reserve Property ," January 1986. 
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U.5. DEPARTHEN1 OF EHERGY GUIDELIKES 

FOR RESIDUAL RADIOACTIVE WTERIAL AT 
FOp14ERLY UTILIZED SITES REMEDIAL ACTION PR&M 

AND 

REMOTE SURPLUS FP.CIL!TlES HANAEEHEflT PR'JGRAM SITES 

A INTRODUCTION 

Thls document presents V.S. Department o f  Energy (DOE) 

r s d i o l o g i c a l  protection g u i d e l i n e s  f o r  cleanup o f  r e s i d u a l  r a d l o b c t l v t  

ma te r fa l s  and management o f  t h e  r e s u l t f n g  wastes and residues. I t  I s  
appl!caDle t o  s i t e s  i d e n t i f i e d  by t h e  ~ o r m e r l y  U t i l l z e d  s i t e s  Rencd i r l  

Ac t ion Program (FUSRAP) and reno te  s i t e s  i d e n t i f i e d  by t h e  Surplus 

F c c i l 5 t i e s  Management Program (SFFlP) .* The t o p i c s  covered a re  b a s k  

dose i f n f t s ,  g u i d e l i n e s  and av tho r l zed  l i m i t s  f o r  a l lowable  l e v e l s  o f  
r e s i d u a l  r a d i o a c t i v e  mater ia l ,  and requirements f o r  c o n t r o l  o f  t h e  
rad ioac t i ve  wastes and resfducs. . 

Protoco ls  f o r  i d e n t l f i c a t i o n .  character iza t ion,  and des ignat ion o f  
FUSRAF s i t e s  f o r  rewedia l  ac t ton;  Cor f ~ y l e c i e n t a t i ~ r ;  o f  the reored:a: 

act ion; and f o r  c e r t j f  f c a t i o n  o f  a FUSRAP s j t e  f o r  re lease  f o r  

u n r e s t r i c t e d  use a r e  g i ven  in  a separate document (U.S. Department o f  

Energy 19861 and subsequent guidance. & r e  d e t a i l e d  in format  i o n  on 
app l i ca t ions  o f  t h e  gu ide l i nes  presented heretn, i n c l v d l n g  procedures 

A remote SFHP s f t e  ls one t h a t  i s  excess t o  DOE programlat ic  neeas anc 
i s  located ou ts ide  a major opera t ing  DOE research and developr,~ent o r  
product ion area. 



for derfvla:':!te-speclf l c  guidel$nes f o r  allowable levels o!: residual 

r rd ioact fve materfal from basic dose i fmlts, fs  contalned i n  "A Nanual 

f o r  Implemer'.ing Residual Radloactjve Material Guide1 fnesg (V .S .  

Department o f  Energy 1967) referred t o  here!n as the 'supplementm. 

.- 

'Res4dual radioactfve material' f s  used fn these guidelines to  

describe radioactive materials derlved from operatqons o r  s i tes  over 
whtch the Department o f  Energy has authority. Guidellnrs o r  guidance 

t o  l i m i t  the leve ls  of radfoactive waterlal t o  protect the publ ic and 

environment are provloed fo r :  (1 residual concentrattons o f  
radlonucl ides i n  s o i l  material, (2 )  concentrations of afrborne radon 

decay products, (3 )  external g a m  rsdfatfon level, 141 surface 
contamination levels, and 15) radionuclide concentrations i n  a i r  or  
water resul t ing from or assocfated wjth any o f  the above. 

A "basic dose i f in i t "  i s  a prescribed standard front which l i m i t s  

fo r  quantItles tha t  can be monitored and control led are derived; It i s  

speciffed i n  terms of  the effective dose equivalent as defined by the 
International Co~mission on Radiological Protecticn ( I C R P  1977, 
1978). The basic dose l i m f t i  a re  used fir der iv ing guioelines f o r  

' 

residual concentrati.ons o f  rauionucl ides i n  so5 1 n~atcr ia l .  Gufdel lnes 

f o r  resfdual concentrations o f  thorium and rad lu r  i n  soi l ,  

concentrations of airborne radon decay products, t I lchabie Indcor 
externa 1 gama rad ia t  Ion levels,. and residual surface contanination 
concentrations are based on exist ing radiolog3cal protection standaras 
or  guide1 ines (U.S. Environiental Protecfion Agency 1983 ; V.S. Nuclear 
Regulatory Commission 1982; and Departrental Orders 1 .  Der ivea 
guideljnes or  l i m i t s  based on the basic dose l i r ; ~ i t s  f c r  those 
quantit ies are only used when the guiaeljnas provfata in the exist inq 

standards c i ted  above are shown to  be inapproprfate. 

A '~u ide l inen  f o r  residual radioactive material i s  a level o f  

rad ioact iv l ty  o r  o f  the radioactive materibl that  i s  acceptable i f  the 

use of the s i t e  4s t o  be unrestrlcteb. Guidelines f o r  residual 
radfoactive material presented herein are o f  two kinds: ( 1  1 generic. 
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s f te- independent gu lde l  lnes taken f r o m  r x i s t h g  r a d h t l o n  p&e&on 

standards, and ( 2 )  s i t e - s p e c i f f c  guidelines der i ved  from b a s i c  dose l i m i t s  
.us ing s l t e - s p e c ' l f  le m d e t s  and data. Generic g u l d e l i g c  va lues C ~ C  ~ i e s e n t c a  

I n  t h i s  document. Procedures and d a t a  f o r  d e r f v i n g  s i t e - s p e c f f l c  gu ide l i ne  

values a re  g i ven  i n  the supplement. The, b a s i s  f o r  tha gu fde l i nes  i s  

g e n e r a l l y  a  presumed worst  case p l a u s i b l e  scenar lo  f o r  a  s i t e .  

An 'Author ized L i m i t g  I s  a  l e v e l  o f  r e s i d u a l  r a d l o a c t l v e  m a t e r i a l  o r  

r a d I o a c t i v l t y  t h a t  rmst  n o t  be exceeded i f  t h e  remedfal a c t l o b  i s  t o  be 
considered completed and t h e  s i t e  i s  t o  be re leased  f o r  u n r e s t r i c t e d  use. 

The Author ized L i ~ i t  f o r  a  s i t e  w i l l  i n c l u d e l i m l t s  f o r  each r a d l o n u c l l d t  o r  
group o f  rad lonuc l ldes,  as appropr iate,  assoc ia ted w i t h  t h e  r e s t d u a l  
r a d l o a c t f v e  m a t e r i a l  i n  t h e  s o i l  ot i n  sur face contaminat ion o f  s t ruc tu res  

and equfpment, and i n  t h e  a i r  o r  water, and, where appropr iate,  a l l r ~ f t  on 
e x t e r n a l  gamla r a d i a t j o n  r e s u l t f n g  f r o m  t h e  r e s i d u a l  mater ja l .  Under. n o m a l  

c.lrcumstances, expected t o  occur a t  most s i t e s ,  Author ized L i m i t s  for  
r e s i d u a l  r a d f o a c t i v e  m a t e r i a l  o r  r a d i o a c t i v i t y  .are s e t  equa l  t o  gu ide l j ne  

values. Except ionai  cond i t ions f o r  which Author i rea L ims ts  might  d f f f t r  
f r o m  guidel . ine values a re  s p e c i f i e d  i n  Sect ions D ano F. A s i t e  nay be 

re leased for u n r e s t r i c t e d  use o n l y  If the  c o n d i t i o n s  do n o t  exceed the 

Author ized L i m f t s  o r  approve-d sipplernentdl ! I n i t s  as de f ined  i n  Sect ion F. 1  

a t  t h e  t f n e  remedial  a c t i o n  i s  completed. R e s t r i c t i o n s  and c o n t r o l s ~ o n  use 

o f  the s i t e  must be es iab l is l red and enforced ff t h e  s i t e  c o n d i t t o ~ i s  exceed 

t h e  approved l i ~ ~ i t s ,  or i f  the re  i s  p o t e n t i a l  t o  exceed t h e  dost  l i r - t i t  i f  

t h e  s f t e  use was .not r e s t r i c t e d  (Sec t ion  F.2). The a p p l i c a b l e  c o n t r o l s  and 

r e s t r i c t i o n s  a r e  s p e c i f i e d  i n  Sect ion E. . 

DOE p o l i c y  requ i res  t h a t  a l l  exposures t o  r a d i a t i o n  be l i m i t e d  t o  l e v e l s  

t h a t  a re  as low as reasonably achievable (ALMA). For s i t e s  t o  be re leasea 
f o r  u n r e s t r i c t e d  use, the i n t e n t  i s  t o  reduce r e s i d u a l  r a d i o a c t r y e  p a t e r i a l  
t o  l e v e l s  t h a t  a re  as f a r  below Author izeo L i n r l t s  as reasonable c o n s i d e r i r ~ g  

technical ,  economic, and s o c i a l  f ac to rs .  A t  s i t e s  where t h e  res idua? 

m i t e r i z l  f s  n o t  reduced t o  l e v e l s  t h a t  p e r m i t  re lease f o r  u n r e s t r i c t e d  use, 

ALMA p o l i c y  i s  implemented by e s t a b r i s h i n g  c o n t r o l s  t o  redgce exposure t o  
l e v e l s  t h a t  a re  as low as reasonably achievable. Proceaures f o r  
implementing ALARA p o l  i c y  a re  discussed i n  t h e  supplement. . ALARA p o l i c i e s ,  
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procedures,' and acttons shall be documented and f f l ed  as a permanent recora 

. . 
upon completion o f  refledfa1 actfon a t  a sfte. 

BASIC DOSE LIMITS 

The basic dose l l r u i t  f o r  the annual rad ia t ion dose recelved by an 

IndlvIdual member o f  the general publ lc l s  100 mendyear. The tnternal 

conmitted effective dose equivalent, as deffnea fn ICRP Publication 26 [ICRP 
1977) and calculated by dosinetry mdels described in ICRP Publ4catlon 30 
[ I C R P  1978): plus dose from penetrattng rad ia t ion sources external t o  the 

body shal l  be used f o r  determining the dose. This dose shal l  be descrfbed 

as the "Effect ive Dose Equivalent*. Every e f f o r t  shall be made t o  ensure 

that  actual doses to  the publ ic are as f a r  below the dose l t m i t  as i s  
reasonably achievable. 

Under unusual circuastances It w i l l  be per~ l~ lss ib le  t o  a1 l o w  potential 

doses t o  exceed 100 mredyear where such exposures are based upon scenarios 
which do not pers is t  f o r  long periods and where the annual l i f e  t i ne  

exposure t o  an individual frm the subject residual radioactive material 
would be expected . t o  be less . than .. 100 mrenfyear. Examples o f  such 

- i i t ua t ions  include condition5 that might:exist' a t  a s l t e  scheduled f o r  

remedlation i n  the near f u tu reo r  a possible, but ir;;probable, one-t lm 

scenark that  might Oicur Fotlowing remedid1 actioi.. Thrse lef2:s shouzd 

represent doses tha t  are as low as reasonably achievzble f o r  the site. 
Further, no annual exposure should exceed 500 mren. 

E .  GUIDELINES FOR RESIDUAL RADIOACTIVE HAT ERIAL 

C . l  Resfdual Radionuclides i n  S o i l  

Residual concentrations o f  radionucl ides i n  so i l  shal l  be specfffed as 

above-background concentrations averaged over an area o f  100 sq aeters. 

Generic guidelines f o r  thorium and radlvn~ are specif led below. Guidelines 

f o r  residual concentratlons o f  other radionucl ides shal l  be derived f r o m  the 
basic dose l im i t s  by means o f  an envfronmental pathway analysis using 



slte-specff i c  data where available. Procedur?ls f o r  these dcrjvatfonr a r e  
given I n  the supplement. 

I f  the average concentration i n  any surface or  b e l w  surface area less 

than o r  equal t o  25 sq meters exceeds the Authorfrcd L i n l t  o r  guideljne b y a  
factor  o f  (100/~1 'I2, where A i s  the area o f  the elevated region ' i n  square 

meters; l fm l t s  f o r  'Hot Spotsn sha l l  also be app1icabTe. These Uzt Spot 

Llmits depend on the extent o f  the elevated local  cor~centratlons and are 
given I n  the supplemnt. I n  addition, every reasonable e f f o r t  shall be lsade 

a 

t o  remove any source of radionuclide that  exceeds 30 t lnes the appropriate 

sol 1 1 i m i t  irrespective o f  the average concentrat$on i n  'the soi l .  

Two types o f  guideltnes are provided, generic and derlved. The generic 

guidel ines f o r  resfdual concentrat Ions o f  the da-226, Ra-228, Th-230, and 
Th-232 are: 

- 5 pCi/g, averaged over the f i r s t  15 cm o f  so41 below the surface 

- I5 pCl/g, averaged over IS-cm-thick layers o f  sof l more than 15 
cm below the surface 

These guidelines take into account ingrowth o f  Ra-226 from Th-23U and o f  

%a-228 from Th-232. and a s s m  secular equilibrium. I f  efther Th-230 and 

Ra-ZL6 o r  Th-232 t:i.: :I;-1:: a r c  bath present, not i n  secular equf 1ibriu111, 

the appropriate guideline i s  applied as a l i m i t  t o  the ra'dlonuclide wi th the 
higher concentration. I f  other mixtures o f  radionuclides occur, the 

.'concentrat ions o f  individual radionuclides shal l  be'reduced so that 1) the 
dose f o r  the n~lxtures w i l l  not exceed the basic dose lin;!?: nr 2) the sum o f  
the rat ios o f  the s o i l  concentration o f  each radionucljde t o  the allowable 
l i m i t  f o r  that radionuclide w f l l  not exceed I ("unity'). Exp l ic i t  formilas 
f o r  calculatfng residual concentratfon guidel Ines f o r  mixtures are given i n  
the supplement. 

C.2 Airborne Radon Decay Products 

Generic guidel ines f o r  concentrat ions o f  airborne radon decay products' 

shall apply t o  ex1 sting occupied or  habitable structures on property 



tha t  arc in tend~d f o r  unrestr jcted use; structures that  w l l l  ba dennitshad 

or burfed are excluded. The spplicable generlc guldellne (40 CFR 192) IS: 
In any occupied o r  habitable bullding, the objective o f  remrdfal action 

shatl be, and a reasonable e f f o r t  sha l l  bi! rcade t o  achieve, an annual 
average (or equivalent) radon decay product concentration ( includtng 

background) not t o  exceed 0.02 No* I n  rny case, the radon decay product 

concentration ( includ 4ng. ba;kground) shall not exceed 0.03 UL. Rmedlal 
actions by DOE are not required i n  order t o  comply with t h i s  guldellne when 

there i s  reasonable assurance that  resfdual radfoactfve m t e r l a t s  are not  

the cause. 

C. 3 External Ganmla Radlatlon 

The average level  o f  gataa radjatton inside a buj ld lny or  habitable 

structure on a s i t e  t o  be relecsed f o r  unrestricted use shal l  not exceed the 

background level by more than 20 uR/h and shal l  comply wi th the basic aost 

1 im i t  when an appropriate use scenario i s  considered. This requfrmlent 

shal l  not necessarily apply t o  structures scheduled f o r  deh~oli t ion or t o  

buried foundations. External gama radjat ion levels on open lands shal l  
also comply wfth the basfc 'dose l i m i t  ionsidering an appropriate use ' 

scenarfo f o r  the area. 

C.4 Surface Contamfnarion 

The generic guide1 ines provided i n  the Table 1, Surface Contaminatfon 
Gufdelines are applicable t o  exist fng structures and equipwrit. ~ h e s e '  

gufdelines are adapted from standards o f  the U.S. Nuclear Regulatory 

+ A working level (UL) i s  any combination o f  short-l ived radon decay 
products i n  one l i t e r  o f  a i r  tha t  w i l l  resu l t  i n  the ultimate emission 
o f  1.3 x 105 MeV of potent ia l  alpha energy. 



TABLE 1: SmFACE CO~TAMINATION GUIDELIMS ~. 

A l lowable  T o t a l  Resldual  Surface 
2 1 Contaminat4on (dpm/lOO cm 1 

Radioniicl fdes Average 3, 4 Ftaximurn 4, 5 Removable 4 ,  

Transuranlcs, Ra-2::, Ra-?2B, Th-230 
Th-228, Pa-231, Ac-.27, i-125, 1-129 100 300 Zb ' 

Th-Natural , Th-232, Sr-50, Ra-223, 
Ra-224, U-232, 1-126, i-131, 1-133 1,002 3,OGil 200 
U-Natural, U-235, V-238, and 
associated decay p toduc ts  5,000 a 15,000 a 1,000 a 

B e t a - g a m  e m i t t e r s  ( rad ionuc l ides 
w i t h  decay modes o t h e r  than alpha 
emfssion o r  spontaneous f i s s i o n )  
except Sr-90 and o t h e r s  noted above 5,000 6-Y 15,000 6-Y 1,000 0--f 

3 As used i n  t h i s  table,  dpm [ d i s i n t e g r a t t o n s  pe r  minute) means the 
r a t e  o f  emission by  rad ioac t  l v e  m a t e r i a l  as detern fned by 
c o r r e c t i n g  the counts per  minute m a s u r e d  by an appropr i  a t e  
de tec to r  f o r  background, e f f  i c iency ,  and geometric f a c t o r s  
assoc ia ted w i  th the.f ns.trumentation. 

2 Where sur face c o n t u i l f i & t i o n b y  60th alpha- and beta-garima-emittfng 
rad ionuc l  ides ex i s t s ,  the I l m j t s  es tab l i shed  f o r  alpha- and 
beta-gsm2-e- t t t fng  ! -adlo~ur, l ider should a?plg indepe~dert!:.. 

3 Measuren~ents o f  average on tan ina t ion  should n o t  be averagea over 
an area o f  morn than 1 & . F o r  o b j e c t s  o f  l ess  su r face  crea, t h t  
average should be der ived f o r  each such object. 

4 The average and naximurd dose r a t e s  assocfated w t t h  sur face 
contaminat ion r e s u l t i n g  from beta-gamma e m f t t e r s  should n o t  exceed 
0.2 mra$/h and 1.0 nraa/h:respect4vrly, a t  1 cm. 

5 The na j lnum con ta r~ fna t ion  l e v e l  app l i es  t o  i n  area o f . n o t  mrt than 
100 cm . 

6 The amount o f  removable r a d i o a c t i v e  m a t e r i a l  p e r  100 c d  o f  
sur face area should be determined by w ip jng  t h a t  area w i t h  dry 
f f l t e r  o r  s o f t  absorbent paper, app ly ing  moderate pressure, and 
measuring the arbaunt o f  r a d j o a c t i v e  mate r ia l  on t h e  wipe w i t h  an 
appropr ia te  instrument o f  known e f f i c i e n c y .  Uhen removab e l contaminat ion on ob jec ts  o f  sur face area less  than 100 cc i s  
determined, t h e  a c t i v i t y  pe r  u n i t  area should be bcsea on  ttte 
ac tua l  area and the e n t i r e  surface should be wlped. The nunbers i n  
t h i s  column a re  rnaxin~ura amounts. 



C m i s s l o n  (1982)* and w i l l  be applied in  8 manner that provides a level  o f  
p ~ t e c t l o n  consistent wlth the Comnission's guidance. These I f n I t s  apply 

-both i n t e r l p r  and exter ior  surfaces. They are not d f r cc t l y  intended f o r  use 
on structures t o  be denal ished o r  bur5fd. but, should be applied t o  

equipment or  bui ld ing components t h r t  ara po len t ia l l y  salva$table or 

recoverable scrap. If a bul ldfng I s  dentollshed, the gufdelines i n  Section 

C.l are applicable t o  the resul t ing contamination i n  the ground. 

C.5 Residual Radlonuclides i n  A i r  and Uater 

Residual concentrations o f  radionvclides i n  a i r  ana water shal l  be 
contrr 1 led t o  1 evels required by .DOE Environmental Protect (on Gulaance and 
Orders, speclf t ca l  ly QOE Ordfr 5460.11 and subsequent guid&nCr. Other 

'~dderal and/or i t a t e  standards :hll anply when they 'are detemfned t o  be 

appropriate. 

D. AUTHORIZED LIMITS FOR RESIDUAL RABlOACTIVE EMTERIAL 

The Authorized tjn~f' is. shal l  be established to:  1) ensure that, as a 

mlniuum, the Dose LImfts specif Ied i n  Section B w i l l  not be exceeded under 
the worst case plausible use5cenario tonsistent with the proceaures and 

guidance provided, or  2 )  where applicable generic guidelines are provided, 
be consistent with suc;~ guid~l fnes.  The Authorizeu L i n i t s  f o r  2a;n s t t e  ana 

v i c i n i t y  properties shal l  be set equal t o  the generic or  der~ved guidelines 

except where i t can be c lear ly  established on the Casis o f  s i t e  speci f lc  

data, including health, safety and socioeconomic considerat fons, that  the 
guidelines are not appropriate f o r  use a t  the specif ic site. consideration 

+ These guidelines are functional ly equivalent t o  S ~ c t i o n  4 - 
Decontaminat ion f o r  Release f o r  Unrestr ictea Use of hRC Regulatory Guide 
1.86, but are appl icable t o  Non-Reactor f a c i l  i t i es .  



should a l s o  he g tven  t o  e n s u r e t h a t  t h e  T i m l t s  c q T y  w i t h  o r  p rov loe  an . 
equ iva lent  l e v e l  o f  p r o t e c t i o n  as o ther  sppropr la te  l i n t t s  a?d g u l d e l l n e s  
(l.c., state,  r:' o the r  Federal  1. Docuwnta t lon  s u p p o r t l w  sucb a dre.lsion 

should be s i m i l a r  t o  t h s t  r e q u i r e d  f o r  slippTementa1 Tlruits and excepttons 

(Sect ion F), b u t  should be genera l l y  w r e  d c t a l l e o  because it covers an 
e n t f r e  sf:e. 

Rcmedlal a c t i o n s  s h a l l  n o t  be con.sidered complete unless t h e  res jdua?  

r a d i o a c t i v e  ~ t e r f a l  l e v e l s  cwnply w i t h  t h e  Authorized Limits.  The o n l y  
exceptfon t o  t h i s  r e q u l r m e n t  w i l l  be f o r  those special  s i t u a t f o n s  where t h e  

supplemental l i m i t s  o r  exceptions a re  app l i cab le  and approved as s p e c i f l e d  

i n  Sect ion F. However, t h e  use o f  supp1eme~:al l f n l i t s  and except ions should 

o n l y  be considered i f  i t  i s  c l e a r l y  demonstrated t h a t  it i s  n o t  reasonabte 
t o  d t t rn tamina te  t h e  area t o  t h e  Author ized L i m i t  o r  g u f d e l i n e  value. The 

Authr.. fir I L f m i t z  a r e  developed through t h e  p r o j e c t  o f f  i ces  i n  t h e  f f e l d  

(Oak RIdge Technical  Services D i v i s i o n  f o r  FUSRAP) and approve6 by  t h e  

headquarters prosram o f f i c e  ( t h e  D l v f s i o n  o f  F a c i l i t y  and S l t e  
Decomissioning Pro jec ts) .  

E. CONTROL OF RESIDUki RADIOACTIVE MATERIAL AT FllSRkP AND REHOTE SFHP SITES 

Resfdual r a d i o a c t i v e  n a t e r f a i  above'the gu iae l fnes a t  FVSRAP ana remote 

STIiP s i r t s  must be r.afiaged -in accordince w i t h  app l iccb le  CSE 0rdlr.s. The 
DOE Order 5480.1A and subsequent guidance o r  superceding o rde rs  r e q u i r e  

compljance w i t h  app l i cab le  Federal,  and s t a t e  envtronmental p r o t e c t f o n  
standards. 

The operat ione l  and c o n t r o l  r e q u i r e s ~ n t s  spec i f i ea  i n  t h e  f o l l o w i n g  DOE 

Orders s h a l l  app ly  t o  i n t e r i m  storage, i n t e r i m  managerdent, and long-term 

management. 

a. 5440. l C ,  I n p l e ~ ~ e n t a t  i o n  o f  the Hat i o n a l  Environn~ental P o l i c y  Ac t  

b. 5460. lA, ~ n v i r o n n e n t a l  P ro tec t  jon, Safety, and Heal th  P r o t e c t i o n  
Progran~ f o r  DOE Operations as r e v i s e d  by DOE 5480.1 change o rae rs  
and t h e  5 August 1985 memorandum f rom Vaughan t o  D f s t r i b u t i o n  

c. 5480.2. Hazardous and Raoioact i v e  Mixed Uarte Management 



d. 5480.4, Environmental P r o t e c t  ton, Safety, and Hea l t :~  Protection 
Standards 

e. 5482. lA, Envfronmental Safety, and Hea l th  Appraisal Program 

f. 5 4 ~ 3 .  I A ,  Dccupst lonal  S a f e t y  and Heal th  Program fo r  
Government-Owned Contractor-0pcrated F a c l l l t l e s  

g. 5484.7, Environrlental P r o t r c t  ion.  Safety, and Heal th  P r o t e c t f  on 
In format4on Repor t ing  Saqujrements 

h. 5000.3, Unusual Occurrence Report jng System 
4. 5820.2, Radioact tve  Waste Management 

E. 1 I n t e r i n  Storage 

a. Con t ro l  and s t a b l l i z a t l o n  fea tu res  s h a l l  be deslgned t o  ensure, t o  

t h e  e x t e n t  reasonably achievable, an e f f e c t  l y e  I l f e  o f  50 years 

and, i n  any ease, a t  l e a s t  25 years. 

b. Above-background En-222 concentrat  ions i n  the atmosphere above 

f a c i l i t y  surfaces or openings s h a l l  n o t  exceed: ( 1 )  100 pCj/L a t  
any g l v e n p o f n t ,  (2 )  an annual average concent ra t ion  of 30 pCl/L 

over  t h e  f a c i l j t y  s i t e ,  and ( 3 )  an annual average c o n c e n t r ~ t i o n  o f  

3 pCi/L a t  o r  above any l o c a t i o n  o u t s i d e  the f a c f l i t y  s l t e  (DOE 

Order 5480. l A ,  Attachment -XI-1 ) . .- . . . . .  

c. Concentrat ions o f  rad ionvc l i des  i n  t h e  groundwater o r  q u a n t i t i e s  Of 

r c s i d u z l  r a d i o a c t i v e  m a t e r i a l s  s h a l l  n o t  excee? e x i z t i n g  Federal. 

o r  s t a t e  standards. 

d. ~ c i e s s  t o  a s l t e  s h a l l  be c o n t r o l l e d  and misuse o f  o n s i t e  ruater fa l  
contaminated by  r e s l d c a l  r a d i o a c t i v e  m a t e r i a l  s h a l l  be prevented 

through appropr ia te  adn l in i s t ra t i ve  c o n t r o l s  and phys ica l  
barriers--actfve and passive c o n t r o l s  as described by t h e  U.S. 

Environnrental P r o t e c t i o n  Agency ( 1983-p. 5 9 5 ) .  These c o n t r o l  

f e a t u r e s  shou ld  be designea t o  ensure, to t h e  ex ten t  reasonable, an 

e f f e c t i v e  l i f e  o f  a t  l e a s t  25 years. The Federal governnent s h a l l  

have t j t l e  t o  t h e  p roper ty  o r  s h a l l  have a long-term lease f o r  

e x c l u s j v e  use. 



. . .  , 
! ! .~ 

E.2 I n t e r i m  Management 
-. - 

a .  A s < t e  may be released under i n t e r i m  nlanagement when the r e s i a u a l  

r a d i o a c t f v e  m a t e r j a l  exceeds gu ide l f r i e  values i f  t h e  resldual 
r a d i o a c t  l v e  r i ia ter la l  i s  i n  iaacc~:s lb le  l oca t  ions and would be 

unreasonably c o s t l y  t o  remove, provfded t h a t  a d r ~ i n i s t r a t l v e  
c o n t r o l s  a re  e s t a b l i s h i d  t o  ensure t h a t  no meeer  o f  t h e  p u b l i c  

s h a l l  r e c e i v e  a r a d i a t i o n  dose exceeding t h e  bas ic  dose l fult.  

b. The a d m i n i s t r a t i v e  cont ro ls ,  a s  approved by WE, s h a l l  i nc lude  but  
n o t  be 1 i m l t e d  t o  p e r i o d f c  moni tor ing as appropriate, a p p r o p r l r t c  

sh fe ld ing ,  phys ica l  b a r r i e r s  t o  prevent access, and a p p r o p r i r t e  

r a d  j o l o g i c a l  s a f e t y  measures du r ing  maintenance, renovat ion,  

'demot i t ion,  o r  o ther  a c t i v i t i e s  t h a t  might  d i s t u r b  t h e  r e s l d u a l  

r a d i o a c t j v f t y  o r  cause f t  t o  msgrate. 

c. The owner o f  t h e  s f t e  o r  appropr ia te  Federal, s tate,  o r  1i a1 

a u t h o r i t i e s  s h a l l  be respons ib le  f o r  en fo rc ing  t h e  adn : in i s t ra t i ve  
con t ro l s .  

. - 
. . 

C.3 Long-Tern Hanagenlent 

IJranlum, Thorium, and The i r  Decay Products 

a. Control  and stabilization features  s h a l l  be desfgnea t o  ensure, t o  

t h e  e x t e n t  reasonably achievable. an e f f e c i i v e  i f f e  o f  7.000 years  

ana, i n  any case, a t  l e a s t  200 years. 

b. Control  and s t a b i l i z a t i o n  features  s h a l l  be designed t o  ensure t h a t  

Rn-222 emanation t o  the atmosphere from the waste s h a l l  not :  (1) 
2 exceed an annual average re lease r a t e  of 20 pCf/m /s, ana ( 2 )  

increase the annual average Rn-222 concent ra t ion  a t  o r  above any 

l o c a t i o n  outs ide t h e  boundary o f  t h e  contamlnateti area bq m r e  than 

0.5 pCl/L. F i e l d  v e r i f i c a t i o n  o f  errlanation ra tes  i s  n o t  requfrea.  



c. P r i o r  t o  placement o f  arry potentially biocegradable co~trm4s; l t fa 

wastes I n  a long-term management f a c l l l t y ,  such wastes s h a l l  be 

p r o p e r l y  cond l t foned t o  ensure t h a t  (1)  the generat ion and escape 

o f  b l o g e n i c  gases w i l l  n o t  cause t h e  r e q u i r e m n t  i n  paragraph b. o f  
t h f s  s e c t i o n  ( E . 3 )  t o  be exceeded, and ( 2 )  biodegradat ion w i t h i n  

t h e  f a c l l 3 t y  w i l l  n o t  r e s u l t  i n  premature s t r u c t u r a l  f a l l u r e  lrl 

v i o l a t i o n  o f  t h e  r rqu l rements  i n  paragraph a. o f  t h i s  s e c t l o n  (E.31.. . 

d. Groundwater s h a l l  be pro tec ted f n  accordance w i t h  Appropr ia te  
Departmental orders  and Federal  and s t a t e  standaros, as appl i c a b l r  

t o  FUSRAP and r e m t e  SFMP s i t e s .  

e. Access t o  a s i t e  shouJd be c o n t r o l l e d  and misuse o f  o n s j t e  m a t e r l a l  . . 
c i n t a n ~ i n a t e d  by  r e s i d u a l  r a d f o a c t i v e  mate r ia l  should be prevented 

through a p p r o p r i a t e  admin ts t ra t f ve  c o n t r o l s  and phys ica l  

b a r r i e r s - - a c t i v e  and passive c o n t r o l s  as descr ibed by  t h e  V 5 .  
Environmental  P r o t e c t j o n  Agency (1983--p. 595).  These c o n t r o l s  

should be designed t o  be e f f e c t i v e  t o  the e x t e n t  reasonabk  f o r  tt 
l e a s t  200 years. The Fe'deral gov'ernnrent s h a l l  have t i t l e  t o  t h e  . - 
property.  

Other Radlonucl  ides -- 

f. Long-term management o f  o ther  rad ionuc l i des  s h a l t  be i n  accordance 

w i t h  Chapters 2, 3. and 5 o f  DOE Order 5820.2. as app l tcab le .  

F. SUPPLEMENTAL L IN ITS  AND EXCEPTIONS 

If spec ia l  s i t e  s p e c i f i c  c i rcunstances i n d i c a t e  t h a t  the gu iae l tnes  o r  

Author ized L i m j t s  es tab l i shed  f o r  a g iven s f t e  are not  appropr ia te  f o r  a 
p o r t i o n  o f  t h a t  s i t e  o r  a v i c i n i t y  property,  then the f i e l d  o f f i c e  hiay 

request t h a t  supplemental l i m i t s  o r  an except ion be applied. I n  e f t h e r  

case, t h e  f i e l d  must justify t h a t  t h e  sub jec t  gu jde l ines o r  Author ized 
L i m i t s  a re  n o t  a p p r o p r i a t e  add t h a t  the a l t e r n a t i v e  a c t i o n  w i l l  p rov ide 

adequate p r o t e c t j o n  g i v i n g  due cons idera t ion t o  hea l th  an6 safe ty ,  



environment and costs.  The f i e l d  o f f i c e  s h a l l  ob ta in  approval  for s p e c l f l c  

supplemental l i m l t s  or exceptions f rom headquarters as s p e c l f l e d  i n  Section 
D o f  these go fde t ines  an0 s h a l l  p rov ide t o  headquarters those ~ . a t e r f a l s  

r e q u i r e d  f o r  t h e  j u s t l f l c a t ~ o n  as s p e c t f t e d  16 t h f s  s e c t i o n  and i n  t h e  

FUSRAP and SFMP p r o t o c o l s  and subsequsnt gddance  doclrments. The f4eld 
o f f i c e  s h a l l  a t s o  be respons lb le  f o r  coo rd ina t ion  w i t h  t h e  s t a t s  or l o c a l  
government of the l l m i t s  o r  excepttons and associated r e s t r l c t i o n r  cs 
sppropr iate.  In t h e  case o f  ezceptlons, t h e  f i e l d  o f f f c e  s h t t l  a lso  work 
w f t h  t h e  s t a t e  and/or l o c a l  governlnents t o  i n s u r e  t h a t  r e s t r i c t l o n r  or 

cond i t i ons  of re lease a re  adequate and mer5anisns are In  p lace  fo r  t h e i r  
e n f o r c m n t .  

F1. Supplemental L i m i t s  

The supplemental i i n ~ i t s  m s t  achfeve the bas ic  dose l l m l t s  s e t  f o r t h  I n  
t h I s  guideline document f o r  both c u r r e n t  and p o t e n t i a l  unrestricted uses o f  
t h e  s i t e  and/or v l c t n f t y  property. Supplenlental l l f i ~ i t s  may be a p p l t e a  t o  a 
p roper ty  o r  p o r t l o n  o f  a p roper ty  o r  s l t e  i f ,  on t h e  t a s i s  o f  a s i t e  
s p e c i f i c  analysis,  i t f s  determined t h a t  c e r t a t n  aspects o f  t h e  p r o p e r t y  o r  

p o r t l o n  o f  t h e  s l t e  were n o t  considered i n  the developr~ent o f  t h e  
- es tab l ished Author ized L f m i t s  a ~ d  assoc ia ted guiar l4nes f o r  t h e  s f t e ,  and as  

a r e s u I t  o f  these unfque c h a k a c t e r t s t ~ c s ,  t h e  es tab l i shed  l l r n l t s  o r  
gu lde l  ines e l t h e r  do n o t  prov ide aae?uate p r o t e c t i o n  or are  unaecessar i  ly 
r e s t r i c t i v e  and c o s t l y .  

FZ. Except ions 

~xcept<on;  t o  the  Authorized L l r r l t s  def jned f o r  u ~ r e s t r l c t e a  use o f  t h e  

s i t e  may be app l led  t o  a p o r t i o n  o f  a s f t e  o r  a v l c l n f t y  p r o p e r t y  when it f s  
es tab l i shed  t h a t  t h e l u t h o r f r e d  L l m i t s  cannot be achieved and r r s t r i c t l o n s  

on use o f  t h e  s l t e  o r  v l c l n i t y  p roper ty  are necessary t o  prov ide adequate 

p r o t e c t i o n  o f  t h e  p u b l l c  and environnlent. The f i e l a  c f f i c e  must c l e a r l y  
demonstrate t h a t  t h e  except lon i s  necessary, and the r e s t r l c t f o n s  w i l l  
p rov ide t h e  necessaFy degree of p r o t e c t i o n  and t h a t  they c o r p l y  w l t h  t h e  

requirements f o r  c o n t r o l  o f  res3dual r a d l o a c t l v e  mater ia l  as s e t  f o r t h  i n  
. . 

P a r t  E o f  these gufde?ines. 



F3. Jus t i f  l ca t lon  f o r  Supplen~ntal Units and Except ions 

Supplemen-tal 1iri1its and exceptions must be jus t f f fed  by the f i e l d  o f f l ca  

on a case by case bas15 using s l t e  specirtic data.  very e f f o r t  should be 
made to  rnlnfmfze the use o f  the svpp l tnrn t r l  l im i ts  and exceptions. 

, 
. Examples o f  speclf lc situations that warrant the use o f  supp;cnentul 

standards and exccptlons are: 

3. Where remedlal actions would pose a clear and present r i s k  of 
i n j u r y  t o  workers or  members o f  the general pvbllc, notwlthstandlng 

reasonable measures t o  avoid or  reduce risk. 

b. mere remd la l  actions--even a f te r  a l l  reasonable mlt lgat lvc 

measures have been taken--would produce env'lromental harn that  i s  

clearly excessfve compered t o  the health benefits t o  persons l l v l n g  

on or  near affected s!Ces, now o r  i n  the future. A clear excess o f  
environmental ham i s  harn that i s  long-term, manifest, and grossly 

disproportfonate t o  health benef f t s  that can reasonably be 

anticipated. 

c. Where i t  < s  clear that  the scenarios o r  assvnptions used t o  

establ ish the Authorized Ltmlts do not under p1;~sible current or 

future condlrions, apply t o  the property o r  port ion o t  the s l t e  

identified and where mre appropriate scenarios or assunrptfons 
Indicate that  other I l rnl ts are applicable o r  necessary f o r  

protect ion o f  the publ ic and the envfronneit. 

d. Uhere the cost o f  reradial actions for  contaminated sol1 f s  
unreasonably hjgh r e l a t h e  t o  long-term beneflts and where the 

resjdual radioactfve materials do not pose a clear present or 

future r i s k  a f ter  taking necessary control measures. The 
l ike l ihood that bujldings w i l l  be erected o r  that people w t l l  spend 

long periods o f  t iw at such a s i t e  should be constdered i n  
evaluating t h i s  rtsk. R e ~ ~ e ~ i a l  actions w i l l  generally not be 
necessary where only minor quantit ies of residual radioactive 



materials are Involved or  where resldual radfoact lve materials 

occur i n  an inaccessible location s t  which site-specif ic factors 
1 Im i t  the f r  hazard and from which they arc cost ly  or  d l f f l cuT t  t o  
remove. Exawples rrr rer ldual  rbdioactivc w t e r i r t s  under 
hard-surf ace pub1 fc roads 6xd sidewalks, around pub1 lc sewer l ines, 

o r  i n  fence-post foundattons. A slte-spedfi.: analysis must be 
provided t o  establish that it w u l d  not  cause tin lndivldual t o  

receive a radiat ion dose i n  excess o f  the b a s k  dose llnhs state0 
i n  Section R ,  and a statc~wnt sptclfying the resldual radioactive . 
material must be included i n  the appropriate state and local 
records. 

e. Where there i s  no feasible r m d l a l  action. . . 



Dosimetry Model and Dose Limits Interfiatlonal Cormlssion on 
Radiological Protection (1977. 19781 

Generlc Guldel lnes f o r  Res ldual Radloact l v l  ty 

Resfdual Concentrations o f  R a d l m  40 CFR 192 
-.and Thorfula i n  S o i l  H a t e r l a l  

Alrborne Radon Decay Products 40 CFR 192 

External Gama Radjat lon 40 CFR 192 

Surface Contamtnation Adapted from U.S. Nuclear Regulatory 
Comlsslon (1982) 

Control of Radioactive Uastes and Residues 

Inter im Storage DOE Order 548U.11 and subsequent 
guiaance 

Long-Term Management . . DOE Order 54BD.11 and subsequent 
. . gutdance; 40 EFR 192; DGE cruet 5821.2 
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