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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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FOREWORD

The U.S. Departm ent of Energy, under its Surplus Facilities Management 
Program (SFMP), is responsible for cleanup activ ities at the Weldon Spring site, located 
near Weldon Spring, Missouri. The site  consists of two noncontiguous areas: (1) a
raffinate  pits and chemical plant area and (2) a quarry. This engineering evaluation/cost 
analysis (EE/CA) report has been prepared to support a proposed removal action to 
manage 15 nonprocess buildings, identified as the 15 Series buildings, a t the chemical 
plant on the Weldon Spring site . These buildings have been nonoperational for more than 
20 years, and the deterioration th a t has occurred during this tim e has resulted in a 
potential th reat to site workers, the general public, and the environment.

The EE/CA docum entation of this proposed action is consistent with guidance 
from the U.S. Environmental Protection Agency (EPA) that addresses removal actions at 
sites subject to the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) of 1980, as amended by the Superfund Amendments and Reauthorization 
Act of 1986. Actions, a t the Weldon Spring site are subject to CERCLA requirem ents 
because the site is on the EPA's National Priorities List.

The objectives of this report are to (1) identify alternatives for management of 
the nonprocess buildings; (2) document the selection of response activities that will 
m itigate the potential th rea t to workers, the public, and the environment associated with 
these buildings; and (3) address environmental impacts associated with the proposed 
action.





NOMENCLATURE

The following is a list of the acronyms, initialisms, and abbreviations (including 
units of measure) used in this document.

ACRONYMS, INITIALISMS, AND ABBREVIATIONS

AEC U.S. Atomic Energy Commission
ARAR applicable or relevant and appropriate requirement
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of

1980, as amended 
CFR Code of Federal Regulations
DOE U.S. Departm ent of Energy
EE/CA engineering evaluation/cost analysis
EPA U.S. Environmental Protection Agency
FR Federal Register
MSA m aterial staging area
no. number
PCB polychlorinated biphenyl
PL Public Law
ROD record of decision
SFMP Surplus Facilities Management Program
Stat. Statutes a t Large
TEC to-be-considered (requirement)
u s e  United States Code
WL working level

UNITS OF MEASURE

Ci
cm f
cm '
cm '
ft
f t^
ft3

g
gal
h
ha
in.
km
L
lb

curie(s)
centim eter(s)
square centim eter(s)
cubic centim eter(s)
foot (feet)
square foot (feet)
cubic foot (feet)
gram(s)
gallon(s)
hour(s)
hectare(s)
inch(es)
kilometer(s)
liter(s)
pound(s)

yCi microcurie(s)
yg microgram(s)
ym micron(s)
yR microroentgen(s)
m meter(s)
m square meter(s)
m^ cubic meter(s)
mi mile(s)
mL milliliter(s)
mrem millirem(s)
pCi picocurie(s)
ppm part(s) per million
s second(s)
yd^ cubic yard(s)
yr year(s)

vii



1 SITE CHARACTERIZATION

1.1 SITE BACKGROUND

The Weldon Spring site is located in St. Charles County, Missouri, about 48 km 
(30 mi) west of St. Louis (Figure 1). It is surrounded by large trac ts  of land owned by the 
federal government and the s ta te  of Missouri. The site consists of two noncontiguous 
areas: (1) a raffinate  pits and chemical plant area and (2) a quarry. The ra ffina te  pits 
and chemical plant area are about 3.2 km (2 mi) southwest of the junction of Missouri 
(State) Route 94 and U.S. Route 40/61. The quarry is about 6.4 km (4 mi) south- 
southwest of the ra ffinate  pits and chemical plant area and about 8 km (5 mi) southwest 
of the community of Weldon Spring in St. Charles County, Missouri. The raffinate  pits 
and chemical plant area and the quarry are accessible from State Route 94. These areas 
are fenced and closed to the public.

The U.S. Departm ent of the Army operated the Weldon Spring Ordnance Works a t 
the site from 1941 to 1946 to produce trinitrotoluene and dinitrotoluene. In the mid 
1950s, a portion of the property was transferred to the U.S. Atomic Energy Commission 
(AEC), a predecessor of the U.S. Departm ent of Energy (DOE). From 1957 to 1966, the 
AEC operated a uranium processing facility  a t the Weldon Spring site. Uranium ore 
concentrates and some scrap uranium metal were processed at the chemical plant, and 
thorium-containing m aterials were also processed on an in term itten t basis. Following 
closure by the AEC, the Army reacquired the chemical plant in 1967 and began convert­
ing the facilities to produce herbicides. Some buildings were partially decontam inated 
and some equipment was dismantled. In 1969, prior to becoming operational, the 
herbicide project was canceled. Since tha t tim e, the plant has remained essentially 
unused and in caretaker status. The Army returned a portion of the chemical plant 
property to the AEC in 1971 but retained control of the buildings. In 1984, the Army 
repaired several of these buildings; decontam inated some of the floors, walls, and 
ceilings; and removed some contam inated equipment to other areas (e.g., onto the ground 
outside of the process buildings as well as into certain  nonprocess buildings). In 1985, 
custody of the chemical plant property was transferred to DOE.

The chemical plant consists of 44 buildings and miscellaneous structures 
(Figure 2). Some of these facilities were part of the Weldon Spring Ordnance Works, but 
most were built during 1955-1958 for the AEC operations. The majority were support 
buildings for the chem ical plant; a few were initially erected to support plant 
construction activ ities and were used as warehouses and supply buildings a fte r  the plant 
was completed. The actual processing of radioactive material occurred in only a lim ited 
number of chemical plant buildings. Of the 44 buildings, 39 were nonprocess buildings (8 
of which were general support buildings), and 5 were major process buildings 
(MK-Ferguson and Jacobs Engineering 1989a).

1.2 DESCRIPTION OF THE 15 SERIES BUILDINGS

Fifteen nonprocess buildings comprise the 15 Series buildings that are addressed 
in this proposed action: Buildings 104, 302, 412, 413, 415, 417, 428, 433, 435, 436, 437,



St. Charles Co. U'

St. Louis Co.\  SI. I / / '
f'^CharlM / .X'5

1-270

Waldon
Spring

Waldon Spring Haights

ILLINOIS

.-^RAFFINATE PITS ^  
/  AND CHEMICAL PLANT

U S. 40/61QUARRY
h f i

St. Louis

r " '<

St. Louis Co. '
Miles

,7/ Madison Co.

FIGURE 1 Area and Vicinity Map of the Weldon Spring Site, Weldon Spring, Missouri



438, 439, 441, and 443. The locations of these buildings are shown in Figure 2, and a 
general description is presented in Table 1. Although none of the buildings was used for 
the direct processing of radioactive m aterial, some may have become radioactively 
contam inated during the operational period of the chemical plant or subsequent to plant 
closure. During the operational period, contam ination may have occurred as a result of 
(1) routine plant operations (e.g., tracking of contam inants from process areas and 
tem porary relocation of contam inated equipment for repair), (2) processing support 
activities (e.g., waste handling), and (3) surficial deposition of airborne particu lates. 
Following plant closure, contam ination may have occurred as a result of (1) relocation of 
some contam inated equipment from process buildings into nonprocess buildings during 
prior cleanup activities and (2) transport of contam inated m aterial by environmental 
factors (e.g., wind) and local biota (e.g., wasps th a t built nests with contam inated mud).

The 15 Series buildings were recently characterized in detail in order to inven­
tory the equipment present and to determ ine the nature and extent of radiological and 
chemical contam ination. The methods and results of this characterization  e ffo rt are 
presented in the sampling plan and in the radiological and chemical characterization  
reports (MK-Ferguson and Jacobs Engineering 1988c, 1989a, 1989b). A brief summary of 
the results is presented in Table 2. Additional radiological and chemical characterization  
would be conducted prior to and during building dismantlem ent, as required, to ensure 
worker safety  and to support waste classification and decontamination activ ities.

1.3 SITE CONDITIONS THAT JUSTIFY A REMOVAL ACTION

Since their closure more than 20 years ago, the chemical plant buildings have 
deteriorated  considerably. Many of the windows are broken, some walls have separated 
from the floors, floors have begun to break apart, and roofs have deterio rated  to the 
extent th a t they leak badly during rainstorm s. Polychlorinated biphenyl (PCB) 
contam ination of floors and lim ited radiological contam ination of various surfaces (e.g., 
associated with relocated equipment, interior dust, and roofing m aterial) currently 
represent potential exposure hazards to on-site personnel and, as building deterioration 
continues, could threaten  the general public and the environment o ff-site , e.g., via 
tracking, surface w ater runoff, or wind dispersion. In addition, the protective coverings 
for asbestos-containing insulation m aterial in the buildings could continue to deterio ra te, 
thereby increasing the potential for asbestos release and exposure.

The potential for health and safety  threats on-site and for contam inant releases 
off-site would increase over tim e if deterioration of the 15 Series buildings remained 
unchecked. Expedited dism antlem ent of the buildings, i.e., prior to the record of 
decision (ROD) for comprehensive site rem ediation, would reduce associated occupa­
tional hazards on-site as well as potential th reats to public health and the environment 
from off-site  releases of chemical and radioactive contam inants.
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TABLE 1 G eneral D escription of the 15 Series Buildings

B u i l d i n g S t r u c t u r e P a s t  Use Equipment Content

104 2 9 - f t  X 1 8 - f t  X 1 3 - f t  meta l
b a s e  w i t h  c o n c r e t e  f l o o r ;  
1 0 - f t  d i a m e t e r ,  2 0 - f t  s t e e l  
hopper;  upper 1 0 - f t  x 1 0 - f t  
X 1 2 - f t  p r e f a b r i c a t e d  s t e e l  
shed

S t o r e  and d i s t r i b u t e  l im e  as  
s l u r r y  f o r  r a f f i n a t e  
n e u t r a l i z a t  ion

Pump, m ot or ,  metal  b i n ,  and 
e l e c t r i c a l / m e c h a n i c a l  
i n s t r u m e n t s

302 O n e - s t o r y  s t r u c t u r e  w i t h  a
2 2 - f t  X 4 8 - f t  X 3 0 - f t 2
p r o c e s s  a r e a ;  4 , 8 0 0 - f t  x 
1 0 - f t  warehouse;  1 2 - f t  x 
1 2 - f t  X 1 2 - f t  b a t t e r y  c h a r g ­
in g  a r e a ;  and 3 6 - f t  x 1 2 - f t  
re s tr o o m ;  c o n c r e t e  f l o o r ,  
c o n c r e t e  b lo c k  c o n s t r u c t i o n  
w it h  s t e e l  frame and f l a t ,  
b u i l t - u p  ro o f

412 4 9 - f t  X 2 2 - f t  X 1 3 - f t
s t r u c t u r e  w i th  c o n c r e t e  
f l o o r ,  c o n c r e t e  b lo c k  
c o n s t r u c t i o n  w i t h  s t e e l  
frame and b u i l t - u p  r o o f  
on poured c o n c r e t e  deck;  
c o n t a i n s  smal l  o f f i c e  and 
meter room

P e l l e t i z e  and s t o r e  drums 
t h a t  c o n t a i n e d  magnesium 
c h i p s  and p r o c e s s  and 
re package th e  magnesium

E l e c t r i c  s u b s t a t i o n  to  
tr a n s fo r m  incoming power fo r  
d i s t r i b u t i o n  t o  s econd ary  
s u b s t a t i o n s  at  th e  p la n t

P r o c e s s  h opp er ,  m a g n et ic  
s e p a r a t o r  beams and co lumns,  
sampler  drums,  carbon  
p l a t e s ,  i r o n  c a r t r i d g e s ,  
c a b i n e t s ,  l i g h t i n g  and 
h e a t i n g  equipment ( e . g . ,  
w ater  h e a t e r  and steam  
p i p e s ) ,  and r e s tro o m  
f i x t u r e s

V a l v e s ,  pumps, m o to rs ,  
wooden b o x e s ,  and a f i  
hose

re



TABLE 1 (Cont'd)

B u i l d i n g S t r u c t u r e ^ Past  Use Equipment Content

413 3 0 - f t  X 9 0 - f t  X 2 2 - f t
redwood c o o l i n g  to w er;  9 2 - f t  
X 3 2 - f t  X 6 - f t  c o n c r e t e  
c o l l e c t i o n  b a s i n ,  w i t h  7 - f t  
X lOO-ft  and 4 7 - f t  x 8 - f t  
f lum es  on t h e  n o r th  and west  
s i d e s ,  and an a d j a c e n t  2 9 - f t  
X 5 0 - f t  X 2 4 - f t  s t e e l  frame  
b u i l d i n g  w i t h  c o r r u g a t e d  
a s b e s t o s  s i d i n g  and c o n c r e t e  
f l o o r

R e c i r c u l a t e  c o o l i n g  w ater  
and house  pumping/chem ical  
t r e a t m e n t  f a c i l i t i e s

Water t r e a t m e n t  eq u ip m ent ,  
steam h e a t e r s ,  g a u g e s ,  
v a l v e s ,  pumps, m o t o r s ,  an 
e x h a u s t  f a n ,  and a f i r e  hose

415 6 - f t  X 1 0 - f t  X 7 - f t  b r i c k
i n c i n e r a t o r  su pp orted  by a 
s t e e l  frame

I n c i n e r a t e  p r o c e s s  w a s t e s None

417 2 , 7 7 2 - f t  ( g r o s s  a r e a ) ,  one-
s t o r y  s t e e l  frame and con ­
c r e t e  b l o c k  s t r u c t u r e  w i th  
c o n c r e t e  f l o o r  and f l a t ,  
poured gypsum c o n c r e t e  r o o f  
d eck;  t h r e e  s e c t i o n s :  
g e n e r a l  work a r e a ,  spray  
p a i n t i n g  b o o t h ,  and f l am ­
mable m a t e r i a l  s t o r a g e  area

428 1 2 - f t  X 1 5 - f t  X 1 5 - f t
s t r u c t u r e  w i th  c o r r u g a te d  
t r a n s i t e  s i d i n g

M ain ta in  and s t o r e  e q u i p ­
ment ,  conduct  s p r a y - p a i n t i n g  
o p e r a t i o n s ,  and s t o r e  
f lammable m a t e r i a l  and 
p a in t  cans

Supply f u e l  gas  ( p r o p a n e - a i r  
m i x t u r e )  to  v a r i o u s  
b u i l d i n g s  f o r  p r o c e s s  h ea t

C a b i n e t s ,  l o c k e r s ,  work 
b e n c h e s ,  t a b l e s ,  c h a i r s ,  
b a r r e l  s t a n d s ,  s team  
h e a t e r s ,  and a f i r e  h ose

E l e c t r i c  pumps, c o m p r e s s o r s ,  
and co n d en s o rs



TABLE 1 (Cont'd)

B u i l d in g S t r u c t u r e Pa st  Use Equipment Content

A33

A35

A36

A37

AO-ft X 1 8 2 - f t  X 2 A - f t ,  one-  
s t o r y  s t e e l  beam frame w i th  
p r e f a b r i c a t e d  s h e e t  metal  
p a n e l s  and a c o n c r e t e  s l a b  
f l o o r ;  a t t a c h e d  1 3 - f t  x 
l A - f t  X 1 1 - f t  c o n c r e t e  
s t r u c t u r e

1 6 2 - f t  X AO-ft X 2 0 - f t  
B u t l e r  b u i l d i n g  w i t h  p re ­
f a b r i c a t e d  s h e e t  metal  
p a n e l s  and c o n c r e t e  f l o o r

2 0 0 - f t  X AO-ft X 2 3 - f t  
B u t l e r  b u i l d i n g  w i th  s t e e l  
frame and p r e f a b r i c a t e d  
p a n e l s  and c o n c r e t e  f l o o r ;  
sm al l  r e s tro o m  and e n c l o s e d  
o f f i c e  at  so u th  end

2 , 2 0 0 - f t ^  ( g r o s s  a r e a ) ,  one-  
s t o r y  b r i c k  s t r u c t u r e  w i th  
c o n c r e t e  f o u n d a t io n  and 
f l o o r  and f l a t ,  b u i l t - u p  
r o o f ;  sev en  rooms

S t o r e  m ainte nance  v e h i c l e s  
and s m a l l e r  m e ch an ica l  
equipment

S t o r e  w a t e r - t r e a t m e n t  
c h e m i c a l s  and m i s c e l l a n e o u s  
m e ch an ica l  p a r t s

S t o r e  g e n e r a l  i t em s

S t o r e  documents ( o r i g i n a l l y  
an ordnance works b u i l d i n g )

T r a c t o r s ,  f o r k l i f t s ,  t r u c k s ,  
a u t o m o t iv e  p a r t s ,  s c a f f o l d ­
i n g ,  b r i c k s ,  b a r r e l s ,  
s c a l e s ,  work b e n c h e s ,  
s h e l v e s ,  hardware and 
plumbing s u p p l i e s ,  h o s e s ,  
b u c k e t s ,  t o o l s ,  and smal l  
machine p a r t s

C a b i n e t s ,  work b e n c h e s ,  
t a b l e s ,  s h e l v e s ,  p a l l e t s ,  
sp a ce  h e a t e r ,  fume h o o d s ,  
o v e n s ,  map s t a n d ,  and 
v a r i o u s  p i e c e s  o f  f u r n i t u r e  
and e l e c t r i c a l ,  samplin g and 
s a f e t y  equipment

F r e e z e r s ,  motors  and machine  
p a r t s ,  l a b  f i x t u r e s ,  p ip e  
f i t t i n g s ,  c r a t e s  o f  c a s t  
m e t a l ,  b in s  o f  f i r e b r i c k ,  
l a d d e r s ,  and v a r i o u s  p i e c e s  
o f  f u r n i t u r e

Fu rn ace,  f i l e  c a b i n e t s ,  
b ox es  o f  ro ck  c o r e ,  broken  
f u r n i t u r e ,  and o t h e r  d e b r i s



TABLE 1 (Cont'd)

B u i l d i n g Stru cture® Pas t  Use Equipment Content

438 4 , 0 0 0 - f t ^  X 1 6 - f t  s t r u c t u r e , S t o r e  g e n e r a l  i t em s  ( o r i g i ­ P r o c e s s  h o p p e r s ,  e l e c t r i c a l
w i t h  3 0 0 - f t ^  X 1 0 - f t  o f f i c e , n a l l y  a c o n s t r u c t i o n - s u p p o r t equ ip m ent ,  boxed i n s u l a t i o n .
s t e e l  beam frame c o n s t r u c ­
t i o n  w i t h  p r e f a b r i c a t e d  
s t e e l  p a n e l s  and c o n c r e t e  
f o u n d a t io n  and f l o o r

b u i l d i n g ) f i l e  c a b i n e t s ,  o f f i c e  
f u r n i t u r e ,  and s c a l e  models  
o f  ch em ic a l  p la n t  b u i l d i n g s

439 6 0 0 - f t ^  X 1 5 - f t  s t e e l  beam T ra in  em ployees  in  s a f e t y V ar io u s  d e b r i s ,  i n c l u d i n g
frame s t r u c t u r e  w i t h  m eta l  
p a n e l s  and a c o n c r e t e  f l o o r

and f i r e  p r o t e c t i o n  ( c l a s s ­
room s e t t i n g )

charr ed  wood and t i r e s

441 1 , 2 0 0 - f t ^  X 2 0 - f t  s t r u c t u r e S t o r e  c y l i n d e r s  o f  com­ Fen c in g  and s t e e l / c i n d e r -
w i t h  s t e e l  support  co lumns,  
c o r r u g a t e d  aluminum p a n e l s ,  
c o n c r e t e  f l o o r ,  and 1 5 - f t  x 
6 5 - f t  ramp t o  th e  l o a d i n g  
dock

p r e s s e d  gas  p r i o r  to  t h e i r  
t r a n s p o r t  o f f - s i t e

b l o c k  c y l i n d e r  racks

443 2 0 0 - f t ^  X 8 - f t ,  o n e - s t o r y S t o r e  f i r e - p r o t e c t i o n Wood-burning s t o v e  and t h r e e
wooden shed w i t h  s h i n g l e d  
r o o f  and wooden f l o o r  on a 
c o n c r e t e  s l a b

equipment d es k s

00

*See Appendix C f o r  E n g l i s h / m e t r i c  c o n v e r a i o n  f a c t o r s .



TABLE 2 Summary of the Chem ical and Radiological C h arac teriza tion  R esults fo r the  15 Series Buildings^

A s b e s t o s
C onta minat ion

PCB Contam inat i on

Swipe Samples Bulk Samples S usp ec t
Pi pe 

I n s u l a -

R a d i o l o g i c a l  
Contaminat ion

T r a n s i t e

B u i I d in g Sample
Cone,  ( p g /  

100 cm^) Sample
Cone. 
(ppm)

Light  
F i x t u r e s  

( n o . )
Volume 
( f t ^ )

t i o n
Volume

( f t ^ )

P a n e l s
Volume
( f t ^ )

Number o f  
Measure­

ments
Volume
(yd^)

lOA 1-A <3 0 - 0 0 35 0 A53 15

302 1 133 0 - 0 6 35 15 1,6A3 200
2 -8 <1

A12 1 3 0 - 0 3 0 5 607 20
2 10
3 12
A 16
5 17
6 2A

A13 1 5 0 - 0 5 A5 175 909 lAO
2 7
3 26
A 118
5*̂ TBD

A15 0 - I*' TBD 0 TBD 0 0 125 2

A17 1-3 <1 1 218 0 9 70 0 556 16
A 66 2 295
5 131
6 189
7 221
a 261



TABLE 2 (Cont’d)

A s b e s t o s
Con taminat ion

PCB C onta minat ion^ R a d i o l o g i c a l
Pipe Contaminat ion

Swipe Samples Bulk Samples S u s p e c t I n s u l a - T r a n s i t e
L ight t ion P a n e l s Number o f

Cone,  ( y g /  
B u i l d i n g  Sample 100 cm )

Cone.  F i x t u r e s Volume Volume Volume Measure-  Volume
Sample (ppm) ( n o . ) ( f t ^ ) ( f t ^ ) ( f t ^ ) ments (yd^)

428

433

435

436

1
2 -3
4

1-8

1-4
5
6
7
8

1-5
6
7

2
4
5

<1

<1
2
3

28
31

<1
1
2

1 <5 104
2 6
3 24
4 30

<5

15

70

55

35

607

926

618

867

10

500

140

170

437 1-7 <1 47 15 447 90



TABLE 2 (Cont'd)

PCB C on taminat io n^

A s b e s t o s
C onta minat ion

R a d i o l o g i c a l
Pipe Contaminat ion

Swipe Samples Bulk Samples S usp ec t I n s u l a ­ T r a n s i t e

B u i I d in g Sample
Cone,  (u g /  

100 cm^) Sample
Cone. 
( ppm)

Light  
F i x t u r e s  

( n o .  )
Volume 
( f t ^ )

t i o n
Volume

( f t ^ )

P a n e l s  
Volume 
( f t ^ )

Number of  
Measure­

ments
Volume 
(yd^)

A38 1-4
5
6-7
8

1
2
3
A

0 - 0 0 0 0 603 70

A39 1-2 <1 1 1307 0 15 0 0 548 10

4A1 1-2*^ TBD 0 - 0 TBD TBD TBD 627 30

AA3 0 - 1
2d

<1 0 TBD 0 0 121 7

TBD

®A hyphen i n d i c a t e s  t h a t  no d ata  e x i s t ;  TBD means "to  be determ ined "  ( i . e . ,  when a n a l y s i s  i s  c o m p l e t e d ) ;  
a l l  volumes are  e s t i m a t e d .  See Appendix C f o r  E n g l i s h / m e t r i c  c o n v e r s i o n  f a c t o r s .

%

^Samples were tak en  both in  a r e a s  o f  v i s i b l e  o i l y  s p i l l s  and in  a r e a s  where no s u s p e c t  r e s i d u e  was v i s i b l e ;  
a l l  f l u o r e s c e n t  l i g h t  f i x t u r e s  are  c o n s i d e r e d  s u s p e c t ,  based on p o t e n t i a l  PCB c o n t a m in a t i o n  o f  the  
b a l l a s t s .

‘' A d d i t i o n a l  s a m p l e ( s )  s c h e d u le d  f o r  a n a l y s i s .  

*^000  sample l o s t  d ur in g  a n a l y s i s .

' B u i l d i n g  c o n t a i n s  s i x  boxes  (a bout  100 f t  ) o f  a s b e s t o s  i n s u l a t i o n  m a t e r i a l ,
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2 REMOVAL ACTION OBJECTIVES

The objectives of the proposed management of the 15 Series buildings are to 
m itigate the potential for releases of chemical and radioactive contam inants from these 
buildings and to minimize associated th rea ts to workers, the general public, and the 
environment. The overall objectives of this action are defined in Sections 2.1 through 2.4 
in 'te rm s of s ta tu to ry  lim its, scope and purpose, schedule, and compliance with regulatory 
requirem ents.

2.1 STATUTORY LIMITS

The authority  for responding to releases or th reats of releases from a hazardous 
w aste site  is addressed in Section 104 of the Comprehensive Environmental Response, 
Compensation, and Liability A ct (CERCLA). Executive Order 12580 delegates to DOE 
the response authority  for DOE sites. The s ta tu to ry  lim its of Superfund-financed 
removal actions are 1 year and $2 million, as specified in Section 104(e)(1) of the 
Superfund Amendments and Reauthorization Act. These lim its do not apply to removal 
actions authorized under CERCLA Section 104(b) that are not financed by the U.S. Envi­
ronm ental Protection Agency (EPA) with Superfund monies. Therefore, they do not apply 
to the proposed action because the Weldon Spring Site Remedial Action Project is being 
funded by the DOE, with pro ra ta  support from the Army. However, these statu to ry  
lim its for EPA-financed actions are considered general guidelines for planning purposes.

2.2 SCOPE AND PURPOSE

The scope of the proposed removal action can be broadly defined as management 
of 15 nonprocess buildings a t the chem ical plant on the Weldon Spring site . The primary 
purpose of the action is to lim it the potential for contam inant releases into the 
environment from these buildings. The specific objectives of this action are to:

• Reduce the potential health and environmental hazards of radiation 
exposure associated with uranium and thorium contam ination of 
roofing m aterial, building surfaces, and equipment;

• Reduce the potential health and environmental hazards of PCB 
exposure associated with contam inated floors and of asbestos 
exposime associated with siding m aterial, pipe insulation, and 
equipment;

• Minimize the potential health hazards to on-site personnel due to 
deterioration of the 15 Series buildings; and

• Facilita te  subsequent response activ ities a t the Weldon Spring site .
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2.3 SCHEDULE

The proposed management of the 15 Series buildings is scheduled to begin by 
fiscal year 1990 (October 1, 1989) and to be completed within 1 year, pending the 
availability of funds. The prim ary scheduling objective is to complete the action within a 
lim ited period in order to support the project's overall decision-making process and to 
perm it the tim ely im plem entation of subsequent response actions.

2.4 COMPLIANCE WITH REGULATORY REQUIREMENTS

The proposed removal action would be carried out in accordance with all 
applicable or relevant and appropriate requirem ents (ARARs). In addition to ARARs, 
"to-be-considered (TBC)" requirem ents may play a role in the selection and implemen­
tation of a preferred  a lternative. These TBC requirements, e.g., standards identified in 
specific departm ental orders, are not promulgated by law but may be significant for the 
proposed action.

The potential requirem ents for the proposed action can be divided into two major 
groups. The first group contains those laws and orders that are generically applicable to 
the authorization, objectives, planning, or implementation of policies or actions re lated  
to environmental response (e.g., the Atomic Energy Act and a number of federal 
orders). Because many of the components of this group have led to the establishm ent of 
standard policies and procedures for undertaking response actions, they are not discussed 
in detail in this report. The proposed action would fully comply with these laws and 
orders. The second group contains those laws and orders th a t may have specific 
applicability to the management of the 15 Series buildings (e.g., CERCLA and the 
Occupational Safety and H ealth Act). The proposed action would be conducted in 
accordance with all applicable or relevant and appropriate requirem ents of this second 
group, which are summarized in Appendix A.
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3 REMOVAL ACTION TECHNOLOGIES

Consistent with the National Oil and Hazardous Substances Pollution 
Contingency Plan and EPA’s guidance on removal actions, alternatives for the proposed 
action were developed pursuant to a consideration of source-control and migration- 
control technologies. In addition, these alternatives were lim ited to those tha t can be 
perform ed under CERCLA and rem ain within the constraints of the Council on Environ­
m ental Quality's regulations for the National Environmental Policy Act, i.e., the actions 
must not have an adverse environmental im pact nor lim it the choice of reasonable 
alternatives for overall site rem ediation [40 CFR 1506.1(a)].

3.1 SOURCE-CONTROL AND MIGRATION-CONTROL TECHNOLOGIES

The objective of source-control technologies is to p ro tec t public health and the 
environment by altering the nature of a waste source (i.e., its radioactively or chemically 
hazardous constituents) to reduce its toxicity, mobility, and/or volume. Migration- 
control technologies are designed to m itigate potential exposure to contam inants th a t 
have migrated from a source and to lim it human activ ity  tha t could result in such 
migration.

Examples of source-control technologies th a t may be applicable to the proposed 
removal action are (1) access restrictions (fences and signs); (2) removal (dismantling 
buildings); (3) trea tm en t (of PCB-contaminated flooring with a solvent wash); 
(4) temporai^r storage (of radioactively contam inated m aterial in a controlled area 
on-site); and (5) disposal (of asbestos-containing m aterial in a licensed facility  off-site). 
Examples of m igration-control technologies tha t may be applicable to the proposed 
removal action include (1) access restrictions (fences and signs) and (2) contain­
m ent/treatm ent, e ither in-situ or following removal (by wrapping asbestos-containing 
m aterial in place or by removing it from the affected  structure or equipment for 
subsequent isolation, with trea tm en t as appropriate). Each of these categories may 
contain various control technologies th a t are applicable to specific aspects of the 
proposed action.

3.2 IDENTIFICATION OF PRELIMINARY ALTERNATIVES

Based on a consideration of applicable technologies, two options were identified 
as general alternatives for managem ent of the 15 Series buildings:

• A lternative 1: Expedite dismantlem ent of the buildings, im plem ent­
ing specific source- and migration-control technologies; decontam i­
nate surfaces to the ex ten t possible; reclaim  reusable m aterial for 
salvage, as appropriate; transport all nonradioactively contam inated 
m aterial, i.e ., all nonsalvageable m aterial th a t meets the c rite ria  
for release without radiological restrictions (see Appendix B), to 
approved treatm ent/d isposal facilities o ff-site ; and place all
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radioactively contam inated m aterial in controlled tem porary 
storage on-site, pending a decision on the ultim ate disposition of the 
Weldon Spring site.

• A lternative 2; Delay action until the ROD for the project is issued.
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4 EVALUATION OF ALTERNATIVES

The two alternatives for the proposed action identified in Section 3 were 
evaluated according to three broad c rite ria  (see Sections 4.1 through 4.3);

• Effectiveness, in term s of ensuring protection of and minimizing 
im pacts to the public and the environment;

• Implem entability, in term s of

- Time required for im plem entation (i.e., timeliness);

-  Technical feasibility  (technology-specific and site-specific 
factors and applicability to project goals); and

Responsiveness to institutional considerations such as EPA, 
s ta te , and community acceptance and compliance with specific 
project requirem ents (e.g., budget, schedule, and efficient 
perform ance of the overall remedial action planned for the site); 
and

• Reasonable cost, in term s of capital costs and operation and 
m aintenance costs (both short-term  and long-term ).

4.1 EFFECTIVENESS

Expedited dism antlem ent of the buildings under A lternative 1 would ensure 
protection of workers, the public, and the environment from building-associated th reats 
in the near term  whereas delayed action under A lternative 2 would not. A lternative 2 
affords no reduction in the potential health th rea t posed by radioactive m aterial and 
PCB- and asbestos-contam inated m aterial associated with the 15 Series buildings. 
Environmental conditions a t the site would not be improved during the near term  under 
A lternative 2 because of the delay in initiating cleanup. In addition, worker health and 
safety  hazards could be worsened and contam inants could spread uncontrolled into the 
local environment during the delay period as a result of continued building deterio ra­
tion. Potential health and environm ental impacts of implementing either a lternative  are 
addressed in Sections 4.1.1 and 4.1.2, respectively.

4.1.1 Potential H ealth Impacts

Under A lternative 1, the potential radiation doses to workers conducting the 
building dism antlem ent would be kept as low as reasonably achievable by standard 
health-physics practices and by s tric t compliance with environmental protection, safety , 
and health protection guidelines (see Appendix A). The amount of radioactive contam i­
nation associated with the 15 Series buildings is low, and uranium is the principal
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radioactive contam inant (MK-Ferguson and Jacobs Engineering 1989a). The measured 
gamma exposure ra tes a t 1 m (3 ft) from building surfaces are indistinguishable from 
instrum ent background levels; therefore, no external radiation hazard would exist for 
workers during the decontam ination and dismantling of these buildings.

Similarly, no external radiation hazard would exist for workers during the 
tem porary storage of contam inated building debris. FoDowing building dism antlem ent, 
all radioactively contam inated m aterial would be placed in controlled storage on-site, 
pending a comprehensive decision for final disposition. The to ta l volume of radioactively 
contam inated m aterial tha t would result from dismantlem ent is estim ated to be 1,800 m 
(2,400 yd ), and the to ta l amount of radioactivity  in this m aterial (as uranium-238) is 
estim ated to be about 0.15 Ci. Assuming a density of 1.6 g/cm ^, the average concentra­
tion of radioactivity in the stored m aterial is estim ated to be 50 pCi/g. The exposure 
ra te  associated with this m aterial is estim ated to be about 1 uR/h, which is insignificant 
relative to the exposure ra te  of about 10 uR/h resulting from background radiation in the 
local environment. The level of radiation associated with the stored wastes would 
decrease rapidly over a relatively  short distance, such tha t it would be indistinguishable 
from background radiation within about 10 m (30 ft) of the storage area.

Based on the low levels of external radiation currently associated with the 
buildings and those estim ated for the storage location, the only pathway by which 
workers could incur radiation doses in excess of background exposure would be inhalation 
of airborne radioactive contam inants generated during decontamination, dism antlem ent, 
or tem porary storage activ ities. The potential inhalation doses to workers would be kept 
low by using procedures to minimize the amount of airborne contam ination, such as 
w etting surfaces to reduce dust generation and requiring workers to wear respiratory 
protection equipment, _as necessary, to reduce the likelihood of inhaling contam inated 
particulates. In addition, air monitoring would be conducted in the work place to assess 
air quality so th a t a safe environment could be ensured.

The increm ental radiation doses to the general public from implementing 
A lternative 1 would be immeasurably small relative to the doses received from 
background sources of radiation. Appropriate health-physics practices would be used to 
minimize airborne releases of radioactivity  during decontamination, dism antlem ent, and 
tem porary storage activ ities, thereby ensuring that the general public would not be 
exposed to any measurable amount of radioactivity.

Similarly, potential nonradiological impacts of Alternative 1 would be minimal. 
Appropriate worker protection equipment and procedures would be employed to minimize 
releases of asbestos and PCBs in the workplace, thereby ensuring tha t neither the 
workers nor the general public would be exposed to any measurable amounts of these 
contam inants.

M aterial that contained only chem ical contaminants (e.g., asbestos or PCBs) 
would be transported off-site  to  a treatm ent/disposal facility. The to ta l volume of 
asbestos-containing m aterial th a t would result from the proposed action is estim ated to 
be 16 m^ (21 yd^), consisting prim arily of pipe insulation and transite siding. The to ta l 
volume of PCB-contaminated m aterial th a t would result from the proposed action is 
estim ated to be 1.2 m^ (1.6 yd^), consisting primarily of solvents and wipes.
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In general, the potential im pacts of A lternative 2 would be sim ilar to those of 
A lternative 1, but their initiation would be delayed. However, fu rther deterioration of 
the 15 Series buildings would occur during the delay, which would increase the potential 
for adverse im pacts to site  workers during the eventual im plem entation of building 
decontamination and dism antlem ent. In addition, increm ental adverse im pacts to the 
public could occur under A lternative 2 because radioactive and chem ical contam inants 
would continue to be released from the buildings into the local environment during the 
delay period.

4.1.2 Potential Environmental Impacts

Soil Resources. A lternative 1 would involve the short-term  disturbance of small 
areas of soil in the building dism antlem ent and tem porary storage locations. An 
estim ated 0.4 ha [1.0 acre]), including laydown areas, would be affected  by dismantling 
the 15 nonprocess buildings; about 1.2 ha (3 acres) would be affected  by preparing an area 
for the tem porary storage of contam inated m aterial associated with building dism antle­
ment (MK-Ferguson and Jacobs Engineering 1988b). Because these areas were previously 
disturbed during construction and operation activities a t the chem ical plant, no long­
term  adverse impacts to either natural soils or archeological resources are expected 
(Weichman 1986). Some areas of soil adjacent to certain  buildings (e.g.. Buildings 433, 
435, and 436) contain radioactive contam inants due to prior plant activ ities. These areas 
could be excavated concurrently with building dism antlem ent if it were determ ined tha t 
tracking or o ther dispersal of soil contam inants could be caused by the dism antlem ent 
activities. In accordance with the plan for all such m aterial a t the Weldon Spring site , 
the excavated soil would be controlled and stored on-site pending the comprehensive 
disposal decision.

In general, the potential impacts of A lternative 2 on soil resources would be 
similar to those of A lternative 1, but their initiation would be delayed. However, under 
A lternative 2, contam inants released from the deteriorating buildings during the delay 
period could result in an increm ental contam ination of area soils.

W ater Resources. Implementation of A lternative 1 is not expected to adversely 
impact local w ater resources in the long term . During the short term , dism antlem ent 
activ ities could result in tem porary increases of suspended solids concentrations in 
nearby surface waters (e.g., via the southeast drainage) from surface runoff during 
storms. To minimize the potential for such impact, good engineering practices and 
m itigative measures would be implemented to control erosion (e.g., emplacing straw  
bales or sediment barriers), as appropriate. Similarly, potential adverse impacts 
associated with the tem porary storage area would be minimized by constructing the 
storage area with runon/runoff controls and covering it, as appropriate (see Chapter 5).

In general, the potential im pacts of A lternative 2 on w ater resources would be 
sim ilar to those of A lternative 1, but their initiation would be delayed. However, under 
A lternative 2, contam inants could continue to migrate off-site  via surface w ater and/or
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groundwater during the delay period. Such migration would contribute to an increm ental 
contamination of local w ater resources.

Air Quality. Dust released during the dismantlem ent or tem porary storage 
activities of A lternative 1 could im pact local air quality during the short term . The 
potential for dust generation would be minimized by limiting vehicular traffic  and by 
implementing good engineering practices such as wetting and/or covering exposed 
surfaces, as appropriate, during the action period. Monitors would be installed to 
determ ine particu late  concentrations so tha t compliance with regulatory requirem ents 
and protection of worker health and safety  would be ensured.

In general, the potential impacts of A lternative 2 on air quality would be similar 
to those of A lternative 1, but their initiation would be delayed. However, under 
A lternative 2 , 'an increm ental impact on air quality could occur during the delay period 
as a result of airborne contam inants (e.g., asbestos) being released off-site due to further 
deterioration of the 15 Series buildings.

Vegetation and Wildlife. Adverse impacts to vegetation and wildlife re lated  to 
noise, visual disturbance, or dust resulting from Alternative 1 would be minimal. The 
affected  area is prim arily composed of buildings and does not provide unique wildlife 
habitat, nor are plant species in the area restric ted  in distribution. Further, the to tal 
affected  area (about 1.6 ha [4 acres]) is negligible relative to the undeveloped portions of 
the adjacent Army Reserve property and the thousands of acres of nearby wildlife areas 
(see Figure 1). Animals and vegetation are not likely to receive any significant exposure 
to airborne contam inants during the action period because such releases would be 
controlled. Finally, no impacts to threatened or endangered species are anticipated 
because the chemical plant does not provide any critical habitat for such species, and 
those that may occupy the site (e.g., the bald eagle) do so only in term ittently .

In general, the potential impacts of Alternative 2 would be similar to those of 
Alternative 1. However, under A lternative 2, contaminants released from the buildings 
during the delay period could be taken up by local biota, and animal tracking could result 
in the spread of current contam ination, thereby increasing the potential for increm ental 
adverse impacts.

4.2 IMPLEMENTABILITY

A lternative 1 is both tim ely and technically feasible. Standard procedures and 
equipment would be used to conduct the expedited dismantlement of the 15 Series 
buildings under this alternative. In contrast. A lternative 2 is not timely because it would 
delay the implementation of necessary response activities for these buildings. Technical 
feasibility considerations do not apply to A lternative 2 in the near term but, a fte r the 
delay period, would be similar to those for Alternative 1.
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4.3 COST

The cost of implementing A lternative 1 is estim ated to be $900,000. Although 
Alternative 2 would cost nothing in the short term , the buildings are scheduled for 
eventual demolition. Thus, the costs associated with delayed action would be higher than 
those for expedited dism antlem ent, due to inflation as well as the potential for increased 
costs to (1) maintain the buildings until their eventual dism antlem ent, (2) repair 
structural deficiencies if they posed an imminent danger during the course of the delay, 
and (3) conduct an expanded cleanup if contam inants were released into the environment 
during the delay.

4.4 IDENTIFICATION OF THE PREFERRED ALTERNATIVE

Based on the evaluation of alternatives for the proposed management of the 
15 Series nonprocess buildings a t the chemical plant, A lternative 1 ~  expedited 
dismantlem ent -- has been identified as the preferred a lternative . A lternative 1 can be 
implemented in a straightforw ard manner, it is cost-effec tive , and it would reduce 
adverse impacts to worker safety  and would minimize the potential risk to public health 
and the environment associated with these buildings. Finally, A lternative 1 is consistent 
with and would contribute to the effic ien t perform ance of overall rem edial actions being 
planned for the Weldon Spring site.
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5 DESCRIPTION OF THE PROPOSED ACTION

The proposed action is to dism antle 15 nonprocess buildings and to salvage or 
transport off-site for treatm ent/d isposal all nonradioactively contam inated materijil. 
This action would include the following activ ities:

‘ • Manual decontam ination of all radioactively contam inated surfaces 
(e.g., by aggressively vacuuming/wiping equipment exteriors and 
building interiors/exteriors), with containm ent and storage on-site 
of all radioactively contam inated m aterial;

• Removal of all PCB-contaminated m aterial (e.g., using a solvent 
wipe procedure), with transport off-site  of all nonradioactively 
contam inated m aterial to an approved treatm ent/disposal facility  
and containm ent and storage on-site of any radioactively 
contam inated m aterial (i.e., the m aterial would be drummed and 
stored with the site 's containerized chemicals, which are currently  
stored in Building 406);

• Isolation of all asbestos-containing m aterial (e.g., in plastic bags) 
pending transport off-site  of all nonradioactively contam inated 
m aterial to an approved landfill, with containm ent and storage 
on-site of any radioactively contam inated m aterial;

• Follow-on decontam ination of struc tura l surfaces, as appropriate, to 
remove radioactive contam ination;

• Dismantlement of all structu res, with further decontam ination of 
previously inaccessible surfaces during dismantlement;

• Placem ent of all radioactively contam inated m aterial in a con­
trolled area for tem porary storage; and

• Salvage or transport off-site  of all nonradioactively contam inated 
m aterial for treatm ent/disposal a t an approved facility , as 
appropriate.

The proposed activ ities are sim ilar to those currently under way a t the Weldon 
Spring site for the dism antlem ent of the steam  plant and adm inistration buildings 
(Buildings 401 and 409, respectively). These ongoing dismantlem ents are being conducted 
in accordance with all applicable or relevant and appropriate requirem ents and 
procedures. Likewise, the 15 Series buildings would be dismantled in accordance with all 
such requirements and procedures. Dust-control measures, such as w etting and covering 
surfaces, would be employed to minimize particu late emissions during all activ ities 
associated with dism antlem ent. Air in the work area would be monitored for asbestos 
and radioactive particulates as part of a comprehensive detection and mitigation 
system . Asbestos- and PCB-handling and disposal activities would comply with safe
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practices and regulatory requirem ents (see Appendix A). This compliance would ensure 
the protection of workers on-site and would lim it the potential for contam inant releases 
off-site. In addition, the proposed dism antlem ent would preclude the associated adverse 
impacts on public health and the environment th a t could resu lt from fu rth er building 
deterioration.

The 15 Series buildings would be dismantled following cleanup of the removable 
contamination from building surfaces. All activ ities and results associated with the 
radiological characterization , decontam ination, and dism antlem ent of the buildings would 
be subjected to independent verification. In addition to reviewing sampling procedures 
and results, the independent verification con tracto r (Oak Ridge Associated Universities) 
would visit the site both during and a f te r  the dismantling e ffo rt to ensure th a t all 
activities were conducted in a safe and effective manner.

At-grade or below-grade m aterial th a t rem ained following building dism antle­
ment would be decontam inated and/or excavated. In general, the floors of the buildings 
tha t are radioactively contam inated contain (1) loose dust deposits, which could be 
removed by aggressive vacuuming and/or (2) lim ited, fixed contam ination, which could be 
removed by scarifying (measured radioactivity is a t background levels within 2 cm [1 in.] 
of the surface [MK-Ferguson and Jacobs Engineering 1989a]). M aterial th a t rem ained for 
the near term  would be surface-sealed or otherwise p ro tec ted  to lim it the potential for 
any contam inant release to, or exposure to contam inants from , the local environment. 
Material tha t did not m eet the crite ria  for release without radiological restric tions would 
be placed in tem porary storage on-site. The planned managem ent of all o ther m aterial is 
consistent with the volume-reduction mandate of CERCLA because the salvage or off- 
site treatm ent/disposal of nonradioactive m aterial (as appropriate) would lim it the 
amount of on-site m aterial requiring a disposal decision.

A tem porary storage area, also referred  to as the m aterial staging area (MSA), 
would be used to store all solid m aterials containing radioactive contam ination, pending a 
decision on their u ltim ate disposition. The MSA would be constructed with two 
contiguous sections — one for m aterial tha t did not constitu te  a source for potential 
contaminant release and a second for m aterial tha t might constitu te  such a source. 
Construction of each section would include an underlying impermeable clay liner, a 
runon/runoff control system , and a cover (e.g., geotextile fabric or emulsion) to p ro tec t 
the stored m aterial from wind and w ater dispersal, as required. The perform ance and 
conceptual design requirem ents for the MSA are discussed in detail in a separate  report 
(MK-Ferguson and Jacobs Engineering 1988b).

The proposed location of the MSA is shown in Figure 2. The soils of this area 
have been studied extensively to characterize  the contam ination, if any. The Phase I 
chemical soil investigation program was recently  com pleted a t the Weldon Spring site  
(MK-Ferguson and Jacobs Engineering 1988a); the results indicate th a t only n itra te  and 
sulfate levels are slightly elevated and tha t no chem ical hazards exist in the area 
proposed for the MSA. A focused soil characterization  was subsequently conducted a t 
this location. Under this foUow-on study, soil samples were analyzed for m etals, 
inorganic anions (n itrate, su lfate, chloride, and fluoride), and nitroaroraatics; select 
samples were also analyzed for pesticides, PCBs, and sem ivolatile organic compounds. 
The results of these analyses indicate th a t m etal and inorganic anion concentrations are
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within the range of on-site background concentrations and th a t only lim ited organic 
contaminants are present, including phthalates and the pesticide aldrin. No soil contam i­
nation was detected  tha t would im pact the perform ance of the MSA (MK-Ferguson and 
Jacobs Engineering 1988d).

A comprehensive radiological characterization  of the site was also recently 
completed (Marutzky e t al. 1988). The results indicate th a t radium-226 and thorium-232 
are generally present in concentrations typical of background levels; measurements 
ranged from less than 1 to 2 pCi/g, including background. Thus, no radioactive contam i­
nation exists above guidelines for thorium and radium in soil (see Appendix B). Measured 
concentrations of to tal uranium — for which no such guidelines exist — were similarly 
low, ranging from less than 0.3 to 6.3 pCi/g, including background. The average ambient 
concentration of to tal uranium tha t occurs naturally in soil is about 2 pCi/g. Therefore, 
no adverse impacts are expected during construction of the MSA (MK-Ferguson and 
Jacobs Engineering 1988b). Air monitoring for radioactive particulates would be 
conducted in the MSA workplace during the construction period. If elevated levels were 
detected, mitigative measures would be implemented (e.g., w etting and covering 
surfaces) to ensure the health  and safe ty  of workers, the public, and the environment.

In conclusion, it is proposed tha t dism antlem ent of the 15 nonprocess buildings be 
expedited in order to (1) improve near-term  environmental and safety  conditions on-site 
and (2) ensure the long-term  protection of public health and the environment by 
precluding the potential for releases of asbestos, PCBs, and radioactive dusts tha t could 
result from continued building deterioration. Implementation of the proposed action at 
this time is consistent with and would support the overall objectives of remedial actions 
being planned for the Weldon Spring site .
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APPENDIX A:

POTENTIAL REQUIREMENTS FOR THE PROPOSED ACTION





TABLE A .l P o ten tia l Location-Specific R equirem ents

Requirement C i t a t i o n Content
R e l a t i o n s h i p  to  
Proposed A c t io n

A n t i q u i t y  Act;  
H i s t o r i c  S i t e s  Act

N a t i o n a l  H i s t o r i c  
P r e s e r v a t i o n  A c t ,  
as  amended

A r c h e o l o g i c a l  and 
H i s t o r i c  P r e s e r v a ­
t i o n  Act

A r c h e o l o g i c a l  
R e so u rces  P r o t e c ­
t i o n  Act

16 u s e  A31-433;  
16 u s e  4 6 1 -4 6 7  
40 CFR 6 . 3 0 1 ( a )

16 u s e  470 e t  seq ,  
40 CFR 6 . 3 0 1 ( b )
36 CFR 800

16 u s e  469  
40 CFR 6 . 3 0 1 ( c )  
(PL 9 3 - 2 9 1 ,
88 S t a t .  174)

16 u s e  4 7 0 ( a )

C u l t u r a l  r e s o u r c e s ,  such as  
h i s t o r i c  b u i l d i n g s  and s i t e s  
and n a t u r a l  landmarks,  must be 
p r e s e r v e d  on f e d e r a l  land to  
a v o i d  a d v e r s e  impacts  on such  
r e s o u r c e s .

The e f f e c t  o f  any f e d e r a l l y  
a s s i s t e d  u n d e r t a k in g  must be 
taken  i n t o  a cc o u n t  on any 
d i s t r i c t ,  s i t e ,  b u i l d i n g ,  
s t r u c t u r e ,  or o b j e c t  i n c l u d e d  
in  o r  e l i g i b l e  f o r  th e  National  
R e g i s t e r  o f  H i s t o r i c  P laces .

P r e h i s t o r i c a l , h i s t o r i c a l ,  and 
a r c h e o l o g i c a l  d a ta  t h a t  might  
be d e s t r o y e d  a s  a r e s u l t  o f  a 
f e d e r a l ,  f e d e r a l l y  a s s i s t e d ,  or  
f e d e r a l l y  l i c e n s e d  a c t i v i t y  or  
program must be p r e s e r v e d .

A perm it  must be o b t a i n e d  i f  an 
a c t i o n  on p u b l i c  or  Indian  
l a n d s  co u ld  impact a r c h e o ­
l o g i c a l  r e s o u r c e s

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b ec a u s e  no 
such r e s o u r c e s  e x i s t  in  the  
a f f e c t e d  a r e a .

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b e ca u s e  no 
such i n c l u s i o n  or  e l i g i ­
b i l i t y  e x i s t s  in  th e  
a f f e c t e d  a re a  (Weichman 
1 9 8 6 ) .

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b e c a u s e . t h e  
a f f e c t e d  a re a  has  been  
s u b j e c t e d  t o  s u b s t a n t i a l  
p r e v i o u s  d i s t u r b a n c e  dur ing  
p l a n t  c o n s t r u c t i o n  and 
o p e r a t i o n  a c t i v i t i e s .

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b e ca u s e  the  
a f f e c t e d  area  has been  
s u b j e c t e d  t o  s u b s t a n t i a l  
p r e v i o u s  d i s t u r b a n c e  
(Weichman 1 9 8 6 ) .



TABLE A.1 (Cont'd)

Requirement C i t a t i o n Content
R e l a t i o n s h i p  to  
Proposed A c t io n

Endangered S p e c i e s  
A c t ,  as  amended

16 u s e  1531-15A3  
50 CFR 17 .4 0 2  
40 CFR 6 . 3 0 2 ( h )

F ed er a l  a g e n c i e s  must en su re  
t h a t  any a c t i o n  a u t h o r i z e d ,  
funded ,  or  c a r r i e d  out  by th e  
agency  i s  not  l i k e l y  to  
j e o p a r d i z e  th e  c o n t i n u e d  e x i s ­
t e n c e  o f  any t h r e a t e n e d  or  
en dangered  s p e c i e s  or  d e s t r o y  
o r  a d v e r s e l y  modi fy  any  
c r i t i c a l  h a b i t a t .

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b eca u se  no 
d e s i g n a t e d  c r i t i c a l  h a b i t a t  
e x i s t s  in  th e  a f f e c t e d  a r e a ,  
and endangered s p e c i e s  t h a t  
may i n h a b i t  th e  are a  ( e . g . ,  
bald  e a g l e )  do so  o n ly  
i n t e r m i t t e n t l y .

P r o t e c t i o n  and 
Enhancement o f  th e  
C u l t u r a l  Env iron­
ment

F l o o d p l a i n  Manage­
ment

Exec .  Order 11593  
40 CFR 6 . 3 0 1

Exec .  Order 11988  
40 CFR 6 . 3 0 2 ( b )

H i s t o r i c ,  a r c h i t e c t u r a l ,  
a r c h e o l o g i c a l ,  and c u l t u r a l  
r e s o u r c e s  must be p r e s e r v e d ,  
r e s t o r e d ,  and m a i n t a i n e d ,  and 
must be e v a l u a t e d  f o r  i n c l u s i o n  
in  t h e  Nationa l  R e g i s t e r .

F ed era l  a g e n c i e s  must a v o i d ,  to  
th e  maximum e x t e n t  p o s s i b l e ,  
any a d v e r s e  impacts  a s s o c i a t e d  
w i t h  d i r e c t  and i n d i r e c t  
develo pment  o f  a f l o o d p l a i n .

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b eca u se  no 
such r e s o u r c e s  e x i s t  in  the  
a f f e c t e d  a r e a .

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b e c a u s e  th e  
a f f e c t e d  area  i s  not  l o c a t e d  
in  a f l o o d p l a i n .

K>
CD



TABLE A.1 (Cont'd)

Requirement C i t a t  ion Content
R e l a t i o n s h i p  to  
Proposed A c t io n

P r o t e c t i o n  o f  
Wetlands

Exec.  Order 11990  
40 CFR 6 . 3 0 2 ( a )

F ed er a l  a g e n c i e s  must a v o i d ,  t o  
th e  e x t e n t  p o s s i b l e ,  any  
a d v e r s e  im pac ts  a s s o c i a t e d  w i th  
t h e  d e s t r u c t i o n  or  l o s s  o f  
w e t l a n d s  and th e  support  o f  new 
c o n s t r u c t i o n  in  w e t l a n d s  i f  a 
p r a c t i c a b l e  a l t e r n a t i v e  e x i s t s .

Not a p p l i c a b l e  or  r e l e v a n t  
and a p p r o p r i a t e  b e ca u s e  the  
a f f e c t e d  area  i s  not  l o c a t e d  
in  a w e t l a n d .

Source :  Data from Vajda ( 1 9 8 9 ) . h j
VO



TABLE A.2 Potential Contaminant-Specific Requirementa

Requirement C i t a t i o n Content
R e l a t i o n s h i p  to  
Proposed A c t io n

Clean Air  A c t ,  as  
amended;
N a t i o n a l  Primary  
and Secondary  
Ambient Air  Q u a l i t y  
Standards

N a t i o n a l  Em iss ion  
Stan dards f o r  
R a d i o n u c l i d e  
E m iss io n s  from 
Department o f  
Energy F a c i l i t i e s

42 u s e  7 4 0 1 - 7 6 4 2 ;  

40 CFR 50

40 CFR 6 1 ,  
Subpart  H

N a t i o n a l  Ambient Air  Q u a l i t y  
Sta ndards  a r e  e s t a b l i s h e d  f o r  
c e r t a i n  p o l l u t a n t s ,  i n c l u d i n g  
p a r t i c u l a t e  m a t ter  ( n o t  to  
ex c e e d  a 24 -h ou r  a v er a g e  con­
c e n t r a t i o n  o f  150 pg/m or an 
annual  a r i t h m e t i c  mean of  
50 pg/m . ( S e e  a l s o  N a t i o n a l  
E m iss io n  S tandards  f o r  A s b e s to s  
and R a d i o n u c l i d e  E m i s s i o n s . )

Air  e m i s s i o n s  o f  r a d i o n u c l i d e s  
o t h e r  than rad on -220  and 
radon -222  and t h e i r  decay  
p ro d u c ts  from DOE f a c i l i t i e s  
must not  e x c eed  an amount t h a t  
c a u s e s  a d o s e  e q u i v a l e n t  o f  
25 mrem/yr to  t h e  whole  body or  
75 mrem/yr t o  th e  c r i t i c a l  
organ o f  any member o f  th e  
p u b l i c .

A p p l i c a b l e  t o  deconta m in a­
t i o n ,  d i s m a n t l e m e n t ,  and 
temporary s t o r a g e  a c t i v i ­
t i e s .

u>
o

A p p l i c a b l e  to  deconta m in a­
t i o n ,  d i s m a n t l e m e n t ,  and 
temporary s t o r a g e  a c t i v i ­
t i e s .



TABLE A.2 (Cont'd)

Requi rement Ci Cat ion Content
R e l a t i o n s h i p  to  
Proposed A c t io n

N a t i o n a l  Em iss ion  
Standard f o r  
A s b e s t o s

O c c u p a t io n a l  S a f e t y  
and H ea l th  Adminis­
t r a t i o n  General  
I n d u s t r y  Stan dards

40 CFR 6 1 ,  
Subpart M

29 CFR 1910

S tandards  f o r  a s b e s t o s  removal  
a s s o c i a t e d  w i t h  d e m o l i t i o n  and 
r e n o v a t i o n  o p e r a t i o n s  are  
e s t a b l i s h e d .  Warning s i g n s  
must be p o s t e d ,  and d i s c h a r g e  
o f  v i s i b l e  e m i s s i o n s  t o  th e  
o u t s i d e  a i r  must not  oc cur  
d ur in g  t h e  c o l l e c t i o n j  p r o c e s s ­
i n g ,  p a c k a g in g ,  t r a n s p o r t i n g ,  
or d e p o s i t i o n  o f  any a s b e s t o s -  
c o n t a i n i n g  m a t e r i a l  g e n e r a t e d  
by th e  s o u r c e .

H ea l th  and s a f e t y  s t a n d a r d s  are  
e s t a b l i s h e d  f o r  hazardous  w a s te  
o p e r a t i o n s ,  i n c l u d i n g  l i m i t s  
f o r  ex p o s u re  to  n o i s e  and 
c e r t a i n  hazardous m a t e r i a l s .  
(S e e  a l s o  d i s c u s s i o n  o f  29 CFR 
1910 in  Tab le  A . 3 . )

A p p l i c a b l e  to  a s b e s t o s -  
management a c t i v i t i e s .

A p p l i c a b l e  t o  s p e c i f i c  expo­
sure  management a c t i v i t i e s  
( e . g . ,  f o r  n o i s e )  and 
g e n e r a l  worker h e a l t h  and 
s a f e t y .



TABLE A.2 (Cont'd)

Requi rement C i t a t i o n Content
R e l a t i o n s h i p  to  
Proposed A c t io n

O c c u p a t io n a l  S a f e t y  
and H ea l th  Adminis­
t r a t i o n  C o n s t r u c ­
t i o n  I n d u s t r y  
Standards

29 CFR 1926

M isso u r i  Air  P o l l u ­
t i o n  C o n tro l  Regu­
l a t i o n s  and Air  
Q u a l i t y  S ta ndards

P o l y c h l o r i n a t e d  
B i p h e n y l s  Manufac­
t u r i n g ,  P r o c e s s i n g ,  
D i s t r i b u t i o n  in  
Commerce, and Use 
Prohi  bi t i ons

10 CSR 1 0 - 1 . 0 1 0  
to  1 0 - 6 . lAO

AO CFR 761

H ea l th  and s a f e t y  s t a n d a r d s  ar e  
e s t a b l i s h e d  f o r  workers  in  th e  
c o n s t r u c t i o n  i n d u s t r y ,  
i n c l u d i n g  s p e c i f i c  a s b e s t o s  
s t a n d a r d s .  Exposure o f  any 
employee to  an a i r b o r n e  co n c e n ­
t r a t i o n  o f  a s b e s t o s  must not  
e x c e ed  0 . 2  f i b e r / c m ^  a i r  as  an 
8-h o u r  t i m e - w e i g h t e d  a v e r a g e ,  
w i t h  an a c t i o n  l e v e l  o f
O . l  f i b e r / c m  a i r  and a s h o r t ­
term ( 3 0 - m i n u t e )  l i m i t  o f  
1 f i b e r / c m  a i r  ( f i b e r s  >5 pm).

S tandards  f o r  p a r t i c u l a t e  
e m i s s i o n s  and a s b e s t o s  removal  
a re  i d e n t i f i e d  ( a s  f o r  th e  
Clean Air  A c t ) ,  and e m i s s i o n s  
o f  v i s i b l e  a t r  co n ta m in a n ts  —  
e . g . ,  from i n t e r n a l  com bust ion  
e n g i n e s  —  ar e  r e s t r i c t e d .

PCS s t o r a g e  and d i s p o s a l  
r e q u ire m en ts  a r e  e s t a b l i s h e d ,  
and l e v e l s  a re  s p e c i f i e d  f o r  
c l e a n u p  o f  PCB s p i l l s . ^

A p p l i c a b l e  t o  a s b e s t o s -  
management a c t i v i t i e s  and 
g e n e r a l  worker h e a l t h  and 
s a f e t y .

CO
NJ

A p p l i c a b l e  t o  c e r t a i n  
d e c o n t a m in a t i o n  ( i n c l u d i n g  
a s b e s t o s  a b a t e m e n t ) ,  d i s ­
mantl em en t ,  and temporary  
s t o r a g e  a c t i v i t i e s .

A p p l i c a b l e  t o  PCB-management 
a c t i v i t i e s .



TABLE A.2 (Cont'd)

Requirement Ci t a t  ion Content
R e l a t i o n s h i p  to  
Proposed A c t io n

T ox ic  S u b s ta n c e s  
Co ntr o l  A c t ,  as  
amended

15 u s e  2 6 0 1-2 629  
(PL 9 4 - 4 6 9 ,  e t  
s e q . )

I n s p e c t i o n  and t e s t i n g  
r e q u irem en ts  f o r  PCB- 
co n ta m in a ted  m a t e r i a l s  are  
e s t a b l i  s h e d .

A p p l i c a b l e  t o  PCB-management 
a c t i v i t i e s .

H ea l th  and Env iron­
mental  P r o t e c t i o n  
Stan dards f o r  
Uranium and Thorium 
M il l  T a i l i n g s

40 CFR 192 P e r m i s s i b l e  c o n c e n t r a t i o n s  o f  
radium, th ori um,  radon,  and 
gamma r a d i a t i o n  a re  l i m i t e d . ^

Although not  a p p l i c a b l e  
b eca u s e  th e  Weldon Spr ing  
s i t e  i s  not  a uranium m i l l  
t a i l i n g s  s i t e ,  c e r t a i n  o f  
t h e s e  re q u ir e m e n ts  are  
r e l e v a n t  and a p p r o p r i a t e  to  
th e  proposed a c t i o n  because  
o f  conta m in ant  s i m i l a r i t i e s ,

to

R a d i a t i o n  Pro­
t e c t i o n  De rived  
Concentr a t  ion  
Guides

DOE Order 5 4 8 0 . IB 
(Chapter  X I , as  
amended —  s e e  
Vaughan [1985)  and 
s ubsequent  update s  
o f  Derived  Concen­
t r a t i o n  G uid es )

A b a s i c  d o s e  l i m i t  i s  e s t a b ­
l i s h e d  f o r  n o n o c c u p a t i o n a l l y  
ex p osed  i n d i v i d u a l s :
100 mrem/yr committed e f f e c t i v e  
d o s e  e q u i v a l e n t  above back­
ground.  F u r t h e r ,  a l l  r a d i a t i o n  
e x p o s u r e s  must be reduced t o  
l e v e l s  as  low as  r e a s o n a b l y  
a c h i e v a b l e .  In a d d i t i o n ,  
d e r i v e d  c o n c e n t r a t i o n  g u i d e s  
a re  i d e n t i f i e d  f o r  v a r i o u s  
co n ta m in a n ts  in  w ate r  and a i r ,  
as ar e  req u irem en ts  f o r  
o c c u p a t i o n a l  ex p o s u re  and 
o n - s i t e  c o n t r o l s .

Although not  prom ulgated ,  
t h e s e  c o n s t i t u t e  " to  be 
c o n s i d e r e d "  r e q u irem en t s  fo r  
th e  proposed a c t i o n .



TABLE A.2 (Cont’d)

Requirement C i t a t i o n Content
R e l a t i o n s h i p  to  
Proposed A c t i o n

R a d i a t i o n  Pro­
t e c t i o n  fo r  
O cc u p a t i o n a l  
Workers

DOE Order 5 4 8 0 . 1 1

Standards  f o r  
P r o t e c t i o n  A g a in s t  
R a d i a t i o n

48 FR 20721

Standards  and program r e q u i r e ­
ments a re  e s t a b l i s h e d  f o r  
worker p r o t e c t i o n  from i o n i z i n g  
r a d i a t i o n ,  i n c l u d i n g  d e r i v e d  
a i r  c o n c e n t r a t i o n  g u i d e s  f o r  
i n h a l a t i o n  and immersion.  
A d d i t i o n a l l y ,  t h i s  o rd er  e s t a b ­
l i s h e s  t h a t  th e  b a s i c  d ose  
l i m i t  o f  100 mrem/yr ( s e e  DOE 
Order 5 4 8 0 . IB) a l s o  a p p l i e s  to  
any member o f  th e  p u b l i c  
e n t e r i n g  a c o n t r o l l e d  a r e a .

The s tan d ard  f o r  uranium-238 in
i n h a l e d  a i r  i s  3 x 10~ pCi/mL 

— 1 ^d a i l y ,  1 x 10 pCi/mL w e e k ly ,  
and 6 x 10” ^  ̂ pCi/mL y e a r l y ;  
t h e  s ta ndard  f o r  th or ium -2 32  in  
i n h a l e d  a i r  i s  4 x 10~^^ pCi/mL 
w eek ly  and 8 x 10~^^ pCi/mL 
y e a r l y ;  th e  s ta n d a rd  f o r  
tho r iu m -2 3 0  in  i n h a l e d  a i r  i s  
2 X 10” ^  ̂ pCi/mL y e a r l y ;  and 
t h e  s ta ndard  f o r  radium-225 in  
i n h a l e d  a i r  i s  9 x 10 pCi/mL 
w e e k ly .

Alth ough n o t  p rom u lgate d ,  
t h e s e  c o n s t i t u t e  " t o  be 
c o n s i d e r e d "  re q u irem en ts  fo r  
t h e  proposed a c t i o n .

Although  n o t  promulgated ,  
t h e s e  c o n s t i t u t e  " t o  be 
c o n s i d e r e d "  re q u ir e m e n t s  f o r  
th e  proposed a c t i o n .
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®For l o w - c o n c e n t r a t i o n  s p i l l s  t h a t  i n v o l v e  l e s s  than I l b  o f  PCBs by w e ig h t  ( l e s s  than 270 g a l  o f  u n t e s t e d
m in era l  o i l ) ,  a l l  s o i l  w i t h i n  th e  s p i l l  area  ( v i s i b l e  t r a c e s  o f  o i l  and a b u f f e r  o f  I l a t e r a l  f o o t  around
th e  v i s i b l e  t r a c e s )  must be e x c a v a t e d ,  and th e  ground must be r e s t o r e d  by b a c k f i l l i n g  w i th  c l e a n  s o i l ,
i . e . ,  s o i l  c o n t a i n i n g  l e s s  than I ppm PCBs. For h i g h - c o n c e n t r a t i o n  s p i l l s  (> 500 ppm PCBs by w e ig h t  or
50-500 ppm PCBs i f  > I l b  PCBs i s  i n v o l v e d )  a t  o u td o o r  e l e c t r i c a l  s u b s t a t i o n s ,  s o l i d  s u r f a c e s  must be
c l e a n e d  t o  100 yg/ lOO cm  ̂ and s o i l  must e i t h e r  be c l e a n e d  t o  25 ppm PCBs by w e ig h t  or  to  50 ppm PCBs by 
w e ig h t  prov ided  t h a t  th e  a rea  i s  p o s t e d .  For such s p i l l s  a t  o t h e r  r e s t r i c t e d - a c c e s s  a r e a s ,  h i g h - c o n t a c t  
s o l i d  s u r f a c e s  must be c l e a n e d  t o  10 gg/lOO cm^; l o w - c o n t a c t ,  ind oor  s o l i d  s u r f a c e s  must be c l e a n e d  to  
10 gg/lOO cm  ̂ o r ,  f o r  nonim per v ious  s u r f a c e s ,  t o  100 gg/ lOO cm  ̂ and e n c a p s u l a t e d  ( t h e  r e g i o n a l  a d m i n i s ­
t r a t o r  may d i s a l l o w  th e  e n c a p s u l a t i o n  o p t i o n  i f  a s s o c i a t e d  u n c e r t a i n t i e s  pose  s p e c i a l  co n c e r n s  a t  t h a t  
s p i l l  s i t e ) ;  l o w - c o n t a c t ,  ou td o o r  s o l i d  s u r f a c e s  must be c l e a n e d  t o  100 gg/lOO cm^; and s o i l  must be 
c l e a n e d  t o  25 ppm PCBs by w e i g h t .  For n o n r e s t r i c t e d - a c c e s s  a r e a s ,  ind o o r  s o l i d  s u r f a c e s  and h i g h - c o n t a c t ,  
o u td o o r  s o l i d  s u r f a c e s  must be c l e a n e d  t o  10 gg/ lOO cm^; l o w - c o n t a c t ,  o u td o o r  s o l i d  s u r f a c e s  must be 
c l e a n e d  t o  10 gg/lOO cm  ̂ o r ,  f o r  n o n im p erv io us  s u r f a c e s ,  t o  100 gg/ lOO cm  ̂ and e n c a p s u l a t e d  ( t h e  r e g i o n a l  
a d m i n i s t r a t o r  may d i s a l l o w  t h i s  o p t i o n ,  as  a b o v e ) ;  and s o i l  must be c l e a n e d  t o  10 ppm PCBs by w e i g h t ,  
p ro v ide d  t h a t  t h e  s o i l  i s  e x c a v a t e d  t o  a minimum dep th  o f  10 i n . ,  and th e  e x c a v a t e d  s o i l  must be r e p l a c e d  
w ith  c l e a n  s o i l  —  i . e . ,  s o i l  c o n t a i n i n g  l e s s  than I ppm PCBs.

K . 0The s o i l  c o n c e n t r a t i o n  o f  radium or thorium a v eraged  o v e r  an a re a  o f  100 m must not  e x c eed  t h e  background
l e v e l s  by more thart 5 p C i /g  av eraged  o v e r  t h e  f i r s t  15 cm o f  s o i l  below th e  s u r f a c e  and 15 p C i /g  averaged  
o ver  s ubse quent  l5 -cm  l a y e r s .  In any o c c u p i e d  or h a b i t a b l e  b u i l d i n g ,  th e  annual  a v e r a g e  ( o r  e q u i v a l e n t )  
radon d ecay  product  c o n c e n t r a t i o n  ( i n c l u d i n g  background)  must not  e x c eed  0 . 0 2  working l e v e l  (WL) or  a 
maximum o f  0 . 0 3  WL. In any o c c u p i e d  or  h a b i t a b l e  b u i l d i n g ,  th e  l e v e l  o f  gamma r a d i a t i o n  must not  exceed  
th e  background l e v e l  by more than 20 gR/h .  Radon r e l e a s e s  t o  th e  atm osphere from t a i l i n g s  p i l e s  must not  
ex c e ed  an a v er a g e  r a t e  o f  20 pCi/m^-s  or i n c r e a s e  th e  annual  a v er a g e  c o n c e n t r a t i o n  in  a i r  o u t s i d e  th e  s i t e  
by more than 0 . 5  pC i /L .  F i n a l l y ,  th e  annual  d o s e  e q u i v a l e n t  from s o u r c e s  o t h e r  than radon and i t s  s h o r t ­
l i v e d  d ecay p r o d u c t s  must not  e x c eed  25 mrem t o  th e  whole  body,  75 mrem t o  th e  t h y r o i d ,  and 25 mrem t o  any 
o t h e r  organ o f  any member o f  th e  g e n e r a l  p u b l i c .

Sour ce :  Data from Vajda ( 1 9 8 9 ) .



TABLE A.3 P o ten tia l A ction-Specific R equirem ents

Requirement C i t a t i o n Content
R e l a t i o n s h i p  to  
Proposed A c t io n

Comprehensive Env i ­
ronmental  R e sp o n se ,  
C ompensat ion ,  and 
L i a b i l i t y  A c t ,  as  
amended

N a t i o n a l  E nv ir on ­
mental  P o l i c y  A c t ,  
as  amended

O c c u p a t io n a l  S a f e t y  
and H ea l th  Adminis­
t r a t i o n  S tandards  
f o r  Hazardous Waste  
O p e r a t i o n s  and 
Emergency Response

A2 u s e  9601 (PL 
9 6 - 5 1 0 )  e t  s e q .  
( e . g . ,  PL 99-A99 )

42 u s e  4231  
(PL 9 1 - 1 9 0 )  e t  
s e q .

29 CFR 1910

A u t h o r i t y  and r e s p o n s i b i l i t y  
f o r  implemen tin g en v ir o n m e n ta l  
r e s p o n s e  a c t i o n s  a r e  i d e n t i ­
f i e d ,  i n c l u d i n g  p ro c e d u ra l  
r e q u i r e m e n t s .

C o n s i d e r a t i o n  o f  e n v iro n m en ta l  
im pacts  i s  r e q u i r e d  a t  e v e r y  
s t a g e  o f  t h e  p r o c e s s  f o r  making  
d e c i s i o n s  and implemen tin g  
a c t i o n s  t h a t  may a f f e c t  the  
q u a l i t y  o f  th e  en v iro n m en t .

General  worker p r o t e c t i o n  
r e q u i r e m e n ts  a re  e s t a b l i s h e d ,  
as  a r e  re q u ir e m e n ts  f o r  worker  
t r a i n i n g  and th e  developmen t  o f  
an emergency r e s p o n s e  p lan  and 
a s a f e t y  and h e a l t h  program f o r  
e m p l o y e e s .  In a d d i t i o n ,  
p ro c e d u re s  a r e  e s t a b l i s h e d  f o r  
hazard ou s w a s t e  o p e r a t i o n s  —  
i n c l u d i n g  d e c o n t a m i n a t i o n ,  
d r u m / c o n ta i n e r  h a n d l i n g  ( e . g . ,  
f o r  r a d i o a c t i v e  w a s t e ,  
a s b e s t o s ,  and PCBs),  and 
s h i p p i n g  and t r a n s p o r t .

A p p l i c a b l e  t o  a l l  a s p e c t s  o f  
t h e  propiosed a c t i o n .

A p p l i c a b l e  t o  a l l  a s p e c t s  o f  
th e  proposed  a c t i o n .

OJ
ON

A p p l i c a b l e  t o  deconta m in a­
t i o n ,  d i s m a n t l i n g ,  temporary  
s t o r a g e ,  and o f f - s i t e  
t r a n s p o r t  a c t i v i t i e s .



TABLE A.3 (Cont'd)

Requirement Ci t a t  ion Content
R e l a t i o n s h i p  to  
Proposed A c t io n

PCB D i s p o s a l  
Requirements

40 CFR 7 6 1 .6 0

Hazardous M a t e r i a l s  
T r a n s p o r t a t i o n  A c t ,  
as  amended; 
S tandards  f o r  
Hazardous Waste 
T r a n s p o r t e r s

S o l i d  Waste 
D i s p o s a l  A c t ,  
as  amended

M is s o u r i  S o l i d  
Waste Law;
M is s o u r i  S o l i d  
Waste Ru les

49 u s e  1 8 0 1 -1 812;

40 CFR 263 ,  
e t  s e q .

42 u s e  6901 ,  
e t  s e q .

16 CSR 2 6 0 . 2 0 0  to  
2 6 0 . 2 4 5 ;
10 CSR 8 0 - 1 . 0 1 0  to  
8 0 - 6 .

D i s p o s a l  o f  PCBs w i t h  co n ce n ­
t r a t i o n s  g r e a t e r  than 50 ppm 
must be in  an i n c i n e r a t o r  or  
l a n d f i l l  t h a t  meets  s ta n d a rd s  
e s t a b l i s h e d  in  40 CFR 7 6 1 .7 0  
and 7 6 1 . 7 5 ,  r e s p e c t i v e l y .

G en er ic  r e q u ir e m e n t s  a re  e s t a b ­
l i s h e d  f o r  m in im iz in g  t h e  e n v i ­
ronmental  impact s  o f  s p i l l s  or  
r e l e a s e s  o f  hazardous mate­
r i a l s ,  as  a re  p ro c e d u re s  f o r  
t r a n s p o r t i n g  hazard ous  w a s t e s .

D i s p o s a l  r e q u ir e m e n t s  are  
e s t a b l i s h e d  f o r  c e r t a i n  
m a t e r i a l s .

P o l i c i e s  and p ro c e d u re s  ar e  
e s t a b l i s h e d  f o r  w a s te  p r o c e s s ­
ing  a n d ' d i s p o s a l  f a c i l i t i e s ,  
i n c l u d i n g  s a n i t a r y  and 
d e m o l i t i o n  l a n d f i l l s .

A p p l i c a b l e  t o  o f f - s i t e  
t r e a t m e n t / d i s p o s a l  o f  PCB- 
co n ta m in a ted  m a t e r i a l s .

A p p l i c a b l e  t o  c e r t a i n  o f f -  
s i t e  d i s p o s a l  a c t i v i t i e s  
( e . g . ,  f o r  PCBs).

A p p l i c a b l e  t o  c e r t a i n  o f f -  
s i t e  d i s p o s a l  a c t i v i t i e s .

A p p l i c a b l e  t o  c e r t a i n  o f f -  
s i t e  d i s p o s a l  a c t i v i t i e s .



TABLE A.3 (Cont'd)

Requirement Ci t a t  ion Content
R e l a t i o n s h i p  to  
Proposed A c t i o n

M is s o u r i  Hazardous  
Sub s ta n ce  R u l e s ;  
M is s o u r i  Waste  
Management Law; 
M is s o u r i  Waste  
Management R ules

10 CSR 2 4 - 1 . 0 1 0  to
2 4 - 3 . 0 1 0 ;
16 CSR 2 6 0 . 3 5 0  to  
2 6 0 . 5 5 0 ;
10 CSR 2 5 - 1 . 0 1 0  to
2 5 - 1 3 . 0 1 0

Requirem ents  a re  e s t a b l i s h e d  
f o r  t h e  emergency r e p o r t i n g  o f  
hazard ou s s u b s t a n c e  r e l e a s e s ,  
as  a re  p ro c e d u r e s  f o r  t r a n s p o r ­
t a t i o n  and d i s p o s a l  o f  h a za r d ­
ous  w a s te  ( i n c l u d i n g  PCBs).

A p p l i c a b l e  t o  c e r t a i n  o f f -  
s i t e  d i s p o s a l  a c t i v i t i e s  
( e . g . ,  f o r  PCBs).

S ou rce :  Data from Vajda ( 1 9 8 9 ) .

00
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APPENDIX B

DOE GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL

[reproduced from U.S. D epartm ent of Energy, 1987, U S . Department of 
Energy Guidelines for  Residual Radioactive Material at Formerly 

Utilized S ites Remedial Action Program and Remote  
Surplus Facilities Management Program Sites  

(Revision 2, March 1987)]

A. INTRODUCTION

T h i s  document p r e s e n t s  U . S .  Department o f  Energy (DOE) r a d i o l o g i c a l  
p r o t e c t i o n  g u i d e l i n e s  f o r  c l e a n u p  o f  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  and 
management o f  t h e  r e s u l t i n g  w a s t e s  and r e s i d u e s .  I t  i s  a p p l i c a b l e  to  s i t e s  
i d e n t i f i e d  by t h e  Form er ly  U t i l i z e d  S i t e s  Remedial  A c t i o n  Program (FUSRAP) and 
remote  s i t e s  i d e n t i f i e d  by t h e  S u r p lu s  F a c i l i t i e s  Management Program (SFMP).*  
The t o p i c s  c o v e r e d  a r e  b a s i c  d o s e  l i m i t s ,  g u i d e l i n e s  and a u t h o r i z e d  l i m i t s  f o r  
a l l o w a b l e  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  m a t e r i a l ,  and r e q u irem en ts  f o r  
c o n t r o l  o f  t h e  r a d i o a c t i v e  w a s t e s  and r e s i d u e s .

P r o t o c o l s  f o r  i d e n t i f i c a t i o n ,  c h a r a c t e r i z a t i o n ,  and d e s i g n a t i o n  o f  FUSRAP 
s i t e s  f o r  r e m e d i a l  a c t i o n ;  f o r  i m p l e m e n t a t io n  o f  th e  re m ed ia l  a c t i o n ;  and f o r  
c e r t i f i c a t i o n  o f  a FUSRAP s i t e  f o r  r e l e a s e  f o r  u n r e s t r i c t e d  use  a re  g i v e n  in  a 
s e p a r a t e  document ( U . S .  Department  o f  Energy 19 86)  and su bse qu en t  g u i d a n c e .  
More d e t a i l e d  i n f o r m a t i o n  on a p p l i c a t i o n s  o f  t h e  g u i d e l i n e s  p r e s e n t e d  h e r e i n ,  
i n c l u d i n g  p r o c e d u r e s  f o r  d e r i v i n g  s i t e - s p e c i f i c  g u i d e l i n e s  f o r  a l l o w a b l e  
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  m a t e r i a l  from b a s i c  d o s e  l i m i t s ,  i s  c o n t a i n e d  
i n  "a  Manual f o r  I m p lem ent in g  R e s i d u a l  R a d i o a c t i v e  M a t e r i a l  G u i d e l i n e s "  
( U . S .  Department  o f  Energy 1 9 8 7 ) ,  r e f e r r e d  to  h e r e i n  as  th e  "supplem en t" .

"R e s i d u a l  r a d i o a c t i v e  m a t e r i a l " i s  used in  t h e s e  g u i d e l i n e s  to  d e s c r i b e  
r a d i o a c t i v e  m a t e r i a l  d e r i v e d  from o p e r a t i o n s  or  s i t e s  over  which DOE has  
a u t h o r i t y .  G u i d e l i n e s  or  g u id a n c e  to  l i m i t  th e  l e v e l s  o f  r a d i o a c t i v e  m a t e r i a l  
and t o  p r o t e c t  t h e  p u b l i c  and t h e  env iron men t  a r e  p ro v ided  f o r  ( 1 )  r e s i d u a l  
c o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  i n  s o i l , * ^  ( 2 )  c o n c e n t r a t i o n s  o f  a i r b o r n e

*A remote  SFMP s i t e  i s  one t h a t  i s  e x c e s s  t o  DOE programmatic needs  and i s  
l o c a t e d  o u t s i d e  a major o p e r a t i n g  DOE r e s e a r c h  and develo pment  or  p r o d u c t i o n  
a r e a .

* * " S o i l "  i s  d e f i n e d  h e r e i n  as  u n c o n s o l i d a t e d  e a r t h  m a t e r i a l ,  i n c l u d i n g  ru b b le  
and d e b r i s  t h a t  may be p r e s e n t  in  e a r t h  m a t e r i a l .
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radon d eca y  p r o d u c t s ,  ( 3 )  e x t e r n a l  gamma r a d i a t i o n  l e v e l s ,  ( 4 )  s u r f a c e  
c o n t a m i n a t i o n  l e v e l s ,  and ( 5 )  r a d i o n u c l i d e  c o n c e n t r a t i o n s  in  a i r  or w ate r  
r e s u l t i n g  from or a s s o c i a t e d  w i t h  any o f  th e  a b o v e .

A '*b a s i c  d o s e  l i m i t " i s  a p r e s c r i b e d  s ta n d a rd  from wh ich  l i m i t s  f o r  
q u a n t i t i e s  t h a t  can be m o n i to r e d  and c o n t r o l l e d  a r e  d e r i v e d ;  i t  i s  s p e c i f i e d  
in  terms o f  t h e  e f f e c t i v e  d o s e  e q u i v a l e n t  as d e f i n e d  by th e  I n t e r n a t i o n a l  
Commiss ion on R a d i o l o g i c a l  P r o t e c t i o n  (ICRP 1 977 ,  1 9 7 8 ) .  The b a s i c  d o s e
l i m i t s  a r e  used  f o r  d e r i v i n g  g u i d e l i n e s  f o r  r e s i d u a l  c o n c e n t r a t i o n s  o f  r a d i o ­
n u c l i d e s  i n  s o i l .  G u i d e l i n e s  f o r  r e s i d u a l  c o n c e n t r a t i o n s  o f  th or iu m and 
radium i n  s o i l ,  c o n c e n t r a t i o n s  o f  a i r b o r n e  radqn d e c a y  p r o d u c t s ,  a l l o w a b l e  
in d o o r  e x t e r n a l  gamma r a d i a t i o n  l e v e l s ,  and r e s i d u a l  s u r f a c e  c o n t a m i n a t i o n  
c o n c e n t r a t i o n s  a r e  based  on e x i s t i n g  r a d i o l o g i c a l  p r o t e c t i o n  s ta n d a rd s  
( U . S .  Envi ron m ental  P r o t e c t i o n  Agency 1983;  U .S .  N u c l e a r  R e g u l a t o r y  Commiss'i.on 
1982;  and DOE D e pa r tm e n ta l  O r d e r s ) .  D e r iv e d  g u i d e l i n e s  or l i m i t s  based  on the  
b a s i c  d o s e  l i m i t s  f o r  c h o s e  q u a n t i t i e s  a r e  used  o n l y  when t h e  g u i d e l i n e s  
p r o v i d e d  i n  t h e  e x i s t i n g  s t a n d a r d s  c i t e d  above a re  shown to  be i n a p p r o p r i a t e .

A "g u i d e l i n e ** f o r  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  i s  a l e v e l  o f  r a d i o ­
a c t i v i t y  or  r a d i o a c t i v e  m a t e r i a l  t h a t  i s  a c c e p t a b l e  i f  u s e  o f  t h e  s i t e  i s  to  
be u n r e s t r i c t e d .  G u i d e l i n e s  f o r  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  p r e s e n t e d  
h e r e i n  a r e  o f  two k i n d s :  ( 1 )  g e n e r i c , • s i t e - i n d e p e n d e n t  g u i d e l i n e s  ta ken  from
e x i s t i n g  r a d i a t i o n  p r o t e c t i o n  s t a n d a r d s  and ( 2 )  s i t e - s p e c i f i c  g u i d e l i n e s  
d e r i v e d  from b a s i c  d o s e  l i m i t s  u s i n g  s i t e - s p e c i f i c  models  and d a t a .  G en er i c  
g u i d e l i n e  v a l u e s  a r e  p r e s e n t e d  i n  t h i s  document .  P ro c ed u r es  and d ata  f o r  
d e r i v i n g  s i t e - s p e c i f i c  g u i d e l i n e  v a l u e s  a r e  g i v e n  i n  th e  s u p p l e m e n t .  The 
b a s i s  f o r  t h e  g u i d e l i n e s  i s  g e n e r a l l y  a presumed w o r s t - c a s e  p l a u s i b l e - u s e  
s c e n a r i o  f o r  t h e  s i t e .

An **a u t h o r i z e d  l i m i t '* i s  a l e v e l  o f  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  or  
r a d i o a c t i v i t y  Chat must n o t  be e x c e e d e d  i f  th e  re m e d i a l  a c t i o n  i s  to  be 
c o n s i d e r e d  c o m p le t ed  and t h e  s i t e  i s  t o  be r e l e a s e d  f o r  u n r e s t r i c t e d  u s e .  The 
a u t h o r i z e d  l i m i t s  f o r  a s i t e  w i l l  i n c l u d e  ( 1 )  l i m i t s  f o r  ea ch  r a d i o n u c l i d e  or  
group o f  r a d i o n u c l i d e s ,  as  a p p r o p r i a t e ,  a s s o c i a t e d  w i t h  r e s i d u a l  r a d i o a c t i v e  
m a t e r i a l  i n  s o i l  or  in  s u r f a c e  c o n t a m i n a t i o n  o f  s t r u c t u r e s  and equ ip m ent ,  
( 2 )  l i m i t s  f o r  ea c h  r a d i o n u c l i d e  or  group o f  r a d i o n u c l i d e s ,  as  a p p r o p r i a t e ,  in  
a i r  or  w a t e r ,  and,  ( 3 )  where a p p r o p r i a t e ,  a l i m i t  on e x t e r n a l  gamma r a d i a t i o n  
r e s u l t i n g  from t h e  r e s i d u a l  m a t e r i a l .  Under normal c i r c u m s t a n c e s ,  e x p e c t e d  to  
o c c u r  a t  most s i t e s ,  a u t h o r i z e d  l i m i t s  f o r  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  or  
r a d i o a c t i v i t y  a r e  s e t  eq u a l  to  g u i d e l i n e  v a l u e s .  E x c e p t i o n a l  c o n d i t i o n s  f o r  
which  a u t h o r i z e d  l i m i t s  m ight  d i f f e r  from g u i d e l i n e  v a l u e s  a r e  s p e c i f i e d  in  
S e c t i o n s  D and F o f  t h i s  documen t .  A s i t e  may be r e l e a s e d  f o r  u n r e s t r i c t e d  
u s e  o n l y  i f  s i t e  c o n d i t i o n s  do not  e x c e e d  th e  a u t h o r i z e d  l i m i t s  or  approved  
s u p p l e m e n t a l  l i m i t s ,  as  d e f i n e d  in  S e c t i o n  F . l ,  a t  t h e  t im e r e m e d i a l  a c t i o n  i s  
c o m p l e t e d .  R e s t r i c t i o n s  and c o n t r o l s  on use  o f  th e  s i t e  must be e s t a b l i s h e d  
and e n f o r c e d  i f  s i t e  c o n d i t i o n s  e x c e e d  th e  approved l i m i t s ,  or  i f  t h e r e  i s  
p o t e n t i a l  t o  e x c e e d  t h e  b a s i c  d o s e  l i m i t  i f  u se  o f  t h e  s i t e  i s  not  r e s t r i c t e d  
( S e c t i o n  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 re  s p e c i f i e d  in  
S e c t i o n  E.
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DOE p o l i c y  r e q u i r e s  t h a t  a l l  e x p o s u r e s  to  r a d i a t i o n  be l i m i t e d  to  l e v e l s  
t h a t  a r e  a s  low as  r e a s o n a b l y  a c h i e v a b l e  (ALARA). For s i t e s  t o  be r e l e a s e d  
f o r  u n r e s t r i c t e d  u s e ,  t h e  i n t e n t  i s  t o  r e d u ce  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  to  
l e v e l s  t h a t  a r e  a s  f a r  b e lo w  a u t h o r i z e d  l i m i t s  as r e a s o n a b l e  c o n s i d e r i n g  
t e c h n i c a l ,  e c o n o m ic ,  and s o c i a l  f a c t o r s .  At s i t e s  where th e  r e s i d u a l  m a t e r i a l  
i s  n o t  r e du ced  t o  l e v e l s  t h a t  p e rm it  r e l e a s e  f o r  u n r e s t r i c t e d  u s e ,  ALARA 
p o l i c y  i s  implemen te d  by e s t a b l i s h i n g  c o n t r o l s  to  re du ce  ex p o s u re  to  l e v e l s  
t h a t  a r e  a s  low as  r e a s o n a b l y  a c h i e v a b l e .  P roced ures  f o r  implemen tin g  ALARA 
p o l i c y  a r e  d i s c u s s e d  i n  t h e  s u p p l e m e n t .  ALARA p o l i c i e s ,  p r o c e d u r e s ,  and 
a c t i o n s  s h a l l  be documented and f i l e d  a s  a permanent r e c o rd  upon c o m p l e t i o n  o f  
r e m e d ia l  a c t i o n  a t  a s i t e .

B. BASIC DOSE LIMITS

The b a s i c  l i m i t  f o r  t h e  annua l  r a d i a t i o n  dose  r e c e i v e d  by an i n d i v i d u a l  
member o f  t h e  g e n e r a l  p u b l i c  i s  100 mrera/yr.  The i n t e r n a l  committed e f f e c t i v e  
d o s e  e q u i v a l e n t ,  a s  d e f i n e d  in  ICRP P u b l i c a t i o n  26 (ICRP 1977) and c a l c u l a t e d  
by d o s i m e t r y  model s  d e s c r i b e d  i n  ICRP P u b l i c a t i o n  30 (ICRP 1 9 7 8 ) ,  p lu s  th e  
dose  from p e n e t r a t i n g  r a d i a t i o n  s o u r c e s  e x t e r n a l  to  th e  body,  s h a l l  be used  
f o r  d e t e r m i n i n g  th e  d o s e .  T h i s  d o s e  s h a l l  be d e s c r i b e d  as th e  " e f f e c t i v e  dose  
e q u i v a l e n t " .  Every e f f o r t  s h a l l  be made t o  en su re  t h a t  a c t u a l  d o s e s  to  the  
p u b l i c  a re  as  f a r  be low  t h e  b a s i c  d o s e  l i m i t  as  i s  r e a s o n a b l y  a c h i e v a b l e .

Under u nu su a l  c i r c u m s t a n c e s ,  i t  w i l l  be p e r m i s s i b l e  to  a l l o w  p o t e n t i a l  
d o s e s  t o  e x c e e d  100 mrem/yr where such  e x p o s u r e s  are  based upon s c e n a r i o s  t h a t  
do n o t  p e r s i s t  f o r  l o n g  p e r i o d s  and where t h e  annual l i f e t i m e  e x p o s u re  to  an 
i n d i v i d u a l  from th e  s u b j e c t  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  would be e x p e c t e d  to  
be l e s s  than 100 rarem/yr.  Examples o f  such s i t u a t i o n s  i n c l u d e  c o n d i t i o n s  t h a t  
might  e x i s t  a t  a s i t e  s c h e d u l e d  f o r  r e m e d i a t i o n  in  th e  near f u t u r e  or  a 
p o s s i b l e ,  but  i m p r o b a b l e ,  o n e - t i m e  s c e n a r i o  t h a t  might o ccur  f o l l o w i n g  
re m ed ia l  a c t i o n .  These  l e v e l s  s h o u ld  r e p r e s e n t  d o s e s  t h a t  a re  as  low as 
r e a s o n a b l y  a c h i e v a b l e  f o r  th e  s i t e .  F u r t h e r ,  no annual  ex p o su re  shou ld  exceed  
500 mrem.

C. GUIDELINES FOR RESIDUAL RADIOACTIVE MATERIAL

C.1 R e s i d u a l  R a d i o n u c l i d e s  in  S o i l

R e s i d u a l  c o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  in  s o i l  s h a l l  be s p e c i f i e d  as
2

a b o v e-b a ck g ro u n d  c o n c e n t r a t i o n s  a v er a g e d  o ver  an area  o f  100 m . G en er ic  
g u i d e l i n e s  f o r  th or ium and radium a r e  s p e c i f i e d  b e lo w .  G u i d e l i n e s  fo r  
r e s i d u a l  c o n c e n t r a t i o n s  o f  o t h e r  r a d i o n u c l i d e s  s h a l l  be d e r i v e d  from th e  b a s i c  
d o s e  l i m i t s  by means o f  an e n v i r o n m e n t a l  pathway a n a l y s i s  u s in g  s i t e - s p e c i f i c  
d a ta  where a v a i l a b l e .  P r o c e d u r e s  f o r  t h e s e  d e r i v a t i o n s  ar e  g i v e n  in  the  
s u p p l e m e n t .

I f  t h e  a v e r a g e  c o n c e n t r a t i o n  in  any s u r f a c e  or b e l o w - s u r f a c e  area l e s s  
than or  e q u a l  to  25 m e x c e e d s  th e  a u t h o r i z e d  l i m i t  or  g u i d e l i n e  by a f a c t o r  
o f  (100/A)^^'^,  where A i s  th e  a r e a  o f  t h e  e l e v a t e d  r e g i o n  in square m e t e r s ,
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l i m i t s  f o r  "hoc s p o t s "  s h a l l  a l s o  be a p p l i c a b l e .  P ro c ed ur e s  f o r  c a l c u l a t i n g  
t h e s e  h o t  s p o t  l i m i t s ,  wh ich  depend on Che e x t e n t  o f  th e  e l e v a t e d  l o c a l
c o n c e n t r a t i o n s ,  a re  g i v e n  i n  t h e  su p p le m e n t .  In a d d i t i o n ,  e v e r y  r e a s o n a b l e  
e f f o r t  s h a l l  be made t o  remove any s o u r c e  o f  r a d i o n u c l i d e  t h a t  e x c e e d s  
30 t i m e s  t h e  a p p r o p r i a t e  l i m i t  f o r  s o i l ,  i r r e s p e c t i v e  o f  t h e  a v e r a g e  
c o n c e n t r a t i o n  i n  t h e  s o i l .

Two t y p e s  o f  g u i d e l i n e s  a r e  p r o v i d e d ,  g e n e r i c  and d e r i v e d .  The g e n e r i c  
g u i d e l i n e s  f o r  r e s i d u a l  c o n c e n t r a t i o n s  o f  R a-2 2 6 ,  R a -2 2 8 ,  T h - 2 3 0 ,  and Th-232  
a r e :

-■ 5 p C i / g ,  a v er a g ed  o v e r  t h e  f i r s t  15 cm o f  s o i l  be low Che s u r f a c e

“ 15 p C i / g ,  a v e r a g ed  o v e r  1 5 - c m - t h i c k  l a y e r s  o f  s o i l  more than 15 cm 
b e low  t h e  s u r f a c e

T hese  g u i d e l i n e s  t a k e  i n t o  a c c o u n t  ing r o w th  o f  Ra-226 from Th-230 and o f
Ra-228 from T h - 2 3 2 ,  and assume s e c u l a r  e q u i l i b r i u m .  I f  e i t h e r  Th-230 and 
Ra-226 or  Th-232 and Ra-228 a r e  both  p r e s e n t ,  not  i n  s e c u l a r  e q u i l i b r i u m ,  th e  
a p p r o p r i a t e  g u i d e l i n e  i s  a p p l i e d  as  a l i m i t  to  t h e  r a d i o n u c l i d e  w i t h  th e  
h i g h e r  c o n c e n t r a t i o n .  I f  o t h e r  m i x t u r e s  o f  r a d i o n u c l i d e s  o c c u r ,  th e  c o n c e n ­
t r a t i o n s  o f  i n d i v i d u a l  r a d i o n u c l i d e s  s h a l l  be redu ced  so t h a t  ( 1 )  t h e  dose  f o r  
t h e  m i x t u r e s  w i l l  n o t  e x c e e d  t h e  b a s i c  dose  l i m i t  or  ( 2 )  th e  sum o f  th e  r a t i o s  
o f  t h e  s o i l  c o n c e n t r a t i o n  o f  e a c h  r a d i o n u c l i d e  to  t h e  a l l o w a b l e  l i m i t  f o r  t h a t  
r a d i o n u c l i d e  w i l l  n o t  e x c e e d  1 ( " u n i t y " ) .  E x p l i c i t  fo rm ula s  f o r  c a l c u l a t i n g  
r e s i d u a l  c o n c e n t r a t i o n  g u i d e l i n e s  f o r  m i x t u r e s  are  g i v e n  in  t h e  s u p p lem e n t .

C.2  A irb orn e  Radon Decay P r o d u c t s

G e n er ic  g u i d e l i n e s  f o r  c o n c e n t r a t i o n s  o f  a i r b o r n e  radon d e c a y  p r o d u c t s
s h a l l  a p p l y  t o  e x i s t i n g  o c c u p i e d  or h a b i t a b l e  s t r u c t u r e s  on p r i v a t e  p r o p e r t y
c h a t  a re  i n t e n d e d  f o r  u n r e s t r i c t e d  u s e ;  s t r u c t u r e s  t h a t  w i l l  be d e m o l i s h e d  or  
b u r i e d  a r e  e x c l u d e d .  The a p p l i c a b l e  g e n e r i c  g u i d e l i n e  (40 CFR Part  192)  i s :  
In any o c c u p i e d  or h a b i t a b l e  b u i l d i n g ,  th e  o b j e c t i v e  o f  r e m e d i a l  a c t i o n  s h a l l  
b e ,  and a r e a s o n a b l e  e f f o r t  s h a l l  be made to  a c h i e v e ,  an annua l  a v er a g e  ( o r  
e q u i v a l e n t )  radon d e c a y  prod uc t  c o n c e n t r a t i o n  ( i n c l u d i n g  background )  not  to  
e x c e e d  0 . 0 2  WL.* In any c a s e ,  t h e  radon d ecay  pro duct  c o n c e n t r a t i o n  
( i n c l u d i n g  background)  s h a l l  not  e x c e e d  0 . 0 3  WL. Remedial  a c t i o n s  by DOE are  
n o t  r e q u i r e d  in  o r d e r  to  comply w i t h  t h i s  g u i d e l i n e  when t h e r e  i s  r e a s o n a b l e  
a s s u r a n c e  t h a t  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  i s  not  th e  c a u s e .

*A working l e v e l  (WL) i s  any c o m b i n a t i o n  o f  s h o r t - l i v e d  radon d e c a y  p r o d u c t s  
i n  one l i t e r  o f  a i r  t h a t  w i l l  r e s u l t  in  t h e  u l t i m a t e  e m i s s i o n  o f  
1 . 3  X 10^ MeV o f  p o t e n t i a l  a l p h a  e n e r g y .
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C.3 E x t e r n a l  Gamma R a d i a t i o n

The a v e r a g e  l e v e l  o f  gamma r a d i a t i o n  i n s i d e  a b u i l d i n g  or  h a b i t a b l e  
s t r u c t u r e  on a s i t e  t o  be r e l e a s e d  f o r  u n r e s t r i c t e d  u se  s h a l l  not  e x c eed  th e  
background l e v e l  by more than 20 yR/h and s h a l l  comply w i t h  th e  b a s i c  d ose  
l i m i t  when an a p p r o p r i a t e - u s e  s c e n a r i o  i s  c o n s i d e r e d .  T h i s  r equ irem en t  s h a l l  
not  n e c e s s a r i l y  a p p l y  t o  s t r u c t u r e s  s c h e d u le d  f o r  d e m o l i t i o n  or to  b u r ie d  
f o u n d a t i o n s .  E x t e r n a l  gamma r a d i a t i o n  l e v e l s  on open l a nd s  s h a l l  a l s o  comply  
w i t h  th e  b a s i c  d o s e  l i m i t ,  c o n s i d e r i n g  an a p p r o p r i a t e - u s e  s c e n a r i o  f o r  th e  
a r e a .

C.4  S u r f a c e  C o n ta m in a t io n

The g e n e r i c  s u r f a c e  c o n t a m i n a t i o n  g u i d e l i n e s  p ro v id e d  in  Table  1 ar e  
a p p l i c a b l e  t o  e x i s t i n g  s t r u c t u r e s  and equ ip m e nt .  These g u i d e l i n e s  a r e  adapted  
from s t a n d a r d s  o f  t h e  U . S .  N u c l e a r  R e g u l a t o r y  Commission (NRG 1 9 8 2 )*  and w i l l  
be a p p l i e d  i n  a manner t h a t  p r o v i d e s  a l e v e l  o f  p r o t e c t i o n  c o n s i s t e n t  w i t h  th e  
C omm iss ion 's  g u i d a n c e .  These  l i m i t s  a p p ly  to  bo th  i n t e r i o r  and e x t e r i o r  
s u r f a c e s .  They a r e  not  d i r e c t l y  i n t e n d e d  f o r  u se  on s t r u c t u r e s  to  be 
d em o l i she d  or b u r i e d ,  but s h o u ld  be a p p l i e d  to  equipment  or b u i l d i n g  
components  t h a t  a r e  p o t e n t i a l l y  s a l v a g e a b l e  or  r e c o v e r a b l e  s c r a p .  I f  a 
b u i l d i n g  i s  d e m o l i s h e d ,  t h e  g u i d e l i n e s  in  S e c t i o n  C . l  a re  a p p l i c a b l e  to  the  
r e s u l t i n g  c o n t a m i n a t i o n  in  t h e  ground.

C.5 R e s i d u a l  R a d i o n u c l i d e s  in  Air  and Water

R e s i d u a l  c o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  in a i r  and w ater  s h a l l  be 
c o n t r o l l e d  to  l e v e l s  r e q u i r e d  by DOE Environmental  P r o t e c t i o n  Guidance and 
O rd ers ,  s p e c i f i c a l l y  DOE Order 5 4 8 0 . lA and subsequ en t  g u i d a n c e .  Other F ed era l  
a n d / o r  s t a t e  s t a n d a r d s  s h a l l  a p p ly  when t h e y  ar e  d e te rm in ed  to  be a p p r o p r i a t e .

D. AUTHORIZED LIMITS FOR RESIDUAL RADIOACTIVE MATERIAL

A u t h o r i z e d  l i m i t s  s h a l l  be e s t a b l i s h e d  to  ( 1 )  e n s u r e  t h a t ,  as  a minimum, 
th e  b a s i c  dose  l i m i t s  s p e c i f i e d  in  S e c t i o n  B w i l l  not  be ex c eed ed  under the  
w o r s t - c a s e  p l a u s i b l e - u s e  s c e n a r i o  c o n s i s t e n t  w i th  th e  p ro ce du re s  and g u id a n ce  
p r o v id e d  or  ( 2 )  be c o n s i s t e n t  w i t h  a p p l i c a b l e  g e n e r i c  g u i d e l i n e s ,  where such  
g u i d e l i n e s  are  p r o v i d e d .  The a u t h o r i z e d  l i m i t s  fo r  each  s i t e  and i t s  v i c i n i t y  
p r o p e r t i e s  s h a l l  be s e t  eq u a l  to  th e  g e n e r i c  or d e r i v e d  g u i d e l i n e s  e x c e p t  
where i t  can be c l e a r l y  e s t a b l i s h e d  on th e  b a s i s  o f  s i t e - s p e c i f i c  data  —  
i n c l u d i n g  h e a l t h ,  s a f e t y ,  and s o c i o e c o n o m i c  c o n s i d e r a t i o n s  —  t h a t  th e  g u i d e ­
l i n e s  ar e  n o t  a p p r o p r i a t e  f o r  use  a t  th e  s p e c i f i c  s i t e .  C o n s i d e r a t i o n  should  
a l s o  be g i v e n  t o  e n s u r e  t h a t  th e  l i m i t s  comply w i t h  or p r o v id e  a l e v e l  o f  pro­
t e c t i o n  e q u i v a l e n t  t o  o t h e r  a p p r o p r i a t e  l i m i t s  and g u i d e l i n e s  ( i . e . ,  s t a t e  or

*T he se  g u i d e l i n e s  a r e  f u n c t i o n a l l y  e q u i v a l e n t  to  S e c t i o n  4 —  D e co n ta m in a t io n  
f o r  R e l e a s e  f o r  U n r e s t r i c t e d  Use —  o f  NRC R e g u l a t o r y  Guide 1 .8 6  (U . S .  Atomic  
Energy Commiss ion 1 9 7 4 ) ,  but  t h e y  are  a p p l i c a b l e  to  n o n - r e a c t o r  f a c i l i t i e s .
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TABLE 1 SURFACE CONTAMINATION GUIDELINES

A l l o w a b l e  T o t a l  R e s i d u a l  S u r f a c e  
C o n ta m in a t io n  (dpm/100 cm^)^

R a d io n u c l id e s * ’ Average*’ * d  @ Maximum ’ Removable*^ ’ ^

T r a n s u r a n i c s ,  R a -2 2 6 ,  R a -2 2 8 ,  T h - 2 3 0 ,  
T h - 2 2 8 ,  P a - 2 3 1 ,  A c - 2 2 7 ,  1 - 1 2 5 ,  1 - 1 2 9 100 300 20

T h - N a t u r a l ,  T h -2 3 2 ,  S r - 9 0 ,  R a - 2 2 3 ,  
R a - 2 2 4 ,  U -2 3 2 ,  1 - 1 2 6 ,  1 - 1 3 1 ,  1 - 1 3 3 1 , 0 0 0 3 , 0 0 0 200

U - N a t u r a l ,  U - 2 3 5 ,  U - 2 3 8 ,  and 
a s s o c i a t e d  d eca y  p r o d u c t s 5 , 0 0 0  o 1 5 , 0 0 0  a 1 , 0 0 0  a

Beta-gamma e m i t t e r s  ( r a d i o n u c l i d e s  
w i t h  d e c a y  modes o c h e r  chan a lp h a  
e m i s s i o n  o r  s p o n t a n e o u s  f i s s i o n )  
e x c e p t  S r - 9 0  and o t h e r s  n o t e d  above 5 , 0 0 0  B - y 1 5 , 0 0 0  B - y 1 , 0 0 0  B - y

As used  i n  t h i s  t a b l e ,  dpm ( d i s i n t e g r a t i o n s  per  m in u t e )  means t h e  r a t e  o f  
e m i s s i o n  by r a d i o a c t i v e  m a t e r i a l  as  d e te rm in ed  by c o r r e c t i n g  t h e  c o u n t s  
per  minute  measured by an a p p r o p r i a t e  d e t e c t o r  f o r  back grou nd ,  e f f i c i e n c y ,  
and g e o m e t r i c  f a c t o r s  a s s o c i a t e d  w i t h  th e  i n s t r u m e n t a t i o n .

Where s u r f a c e  c o n t a m i n a t i o n  by b o th  a l p h a -  and b e t a - g a m m a -e m i t t i n g  r a d i o ­
n u c l i d e s  e x i s t s ,  t h e  l i m i t s  e s t a b l i s h e d  f o r  a l p h a -  and b e t a - g a m m a - e m i t t i n g  
r a d i o n u c l i d e s  s h o u ld  a p p l y  i n d e p e n d e n t l y .

Measurements o f  a v e r a g e  c o n t a m i n a t i o n  s h o u ld  n o t  be a v e r a g ed  o v e r  an a r e a  
o f  more than  1 m^. For o b j e c t s  o f  l e s s  s u r f a c e  a r e a ,  t h e  a v e r a g e  s h o u l d  
be d e r i v e d  for. ea c h  such  o b j e c t .

The a v e r a g e  and maximum d o s e  r a t e s  a s s o c i a t e d  w i t h  s u r f a c e  c o n t a m i n a t i o n
r e s u l t i n g  from beta-gamma e m i t t e r s  s h o u ld  not  e x c e e d  0 . 2  mrad/h and
1 . 0  mrad/h ,  r e s p e c t i v e l y ,  a t  1 cm.

The maximum c o n t a m i n a t i o n  l e v e l  a p p l i e s  to  an a r e a  o f  not  more than
100 cra^.

2The amount o f  remova ble  r a d i o a c t i v e  m a t e r i a l  per  100 cm o f  s u r f a c e  area  
s h o u ld  be d e te r m in e d  by w i p in g  t h a t  a re a  w i t h  dry  f i l t e r  o r  s o f t  a b s o r b e n t  
p a p e r ,  a p p l y i n g  m oder ate  p r e s s u r e ,  and me asur in g  th e  amount o f  r a d i o a c t i v e  
m a t e r i a l  on t h e  wipe w i t h  an a p p r o p r i a t e  i n s t r u m e n t  o f  known e f f i c i e n c y .  
When re m ovab le  c o n t a m i n a t i o n  on o b j e c t s  o f  s u r f a c e  a r e a  l e s s  than 100 cm  ̂
i s  d e t e r m i n e d ,  t h e  a c t i v i t y  per  u n i t  a r e a  s h o u ld  be based on t h e  a c t u a l  
a r e a  and t h e  e n t i r e  s u r f a c e  s h o u l d  be w ip e d .  The numbers in  t h i s  column  
a r e  maximum amounts .
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o t h e r  F e d e r a l ) .  Documenta t i on  s u p p o r t in g  such a d e c i s i o n  s h o u ld  be s i m i l a r  Co 
t h a t  r e q u i r e d  f o r  s u p p l e m e n t a l  l i m i t s  and e x c e p t i o n s  ( S e c t i o n  F ) ,  but s h o u ld  
be g e n e r a l l y  more d e t a i l e d  b e c a u s e  t h e  d o cu m en ta t io n  c o v e r s  t h e  e n t i r e  s i t e .

Remedial a c t i o n  s h a l l  not  be c o n s i d e r e d  co m p le t e  u n l e s s  th e  r e s i d u a l  
r a d i o a c t i v e  m a t e r i a l  l e v e l s  comply w i t h  th e  a u t h o r i z e d  l i m i t s .  The o n l y  
e x c e p t i o n  t o  t h i s  r e q u i r e m e n t  w i l l  be f o r  t h o s e  s p e c i a l  s i t u a t i o n s  where th e  
s u pp lem enta l  l i m i t s  or  e x c e p t i o n s  a r e  a p p l i c a b l e  and approved as  s p e c i f i e d  in  
S e c t i o n  F.  However,  t h e  u s e  o f  su p p le m e n t a l  l i m i t s  and e x c e p t i o n s  s hould  be 
c o n s i d e r e d  o n l y  i f  i t  i s  c l e a r l y  d em o n stra t ed  Chat i t  i s  not  r e a s o n a b l e  to  
d e co n ta m in a te  th e  a r e a  to  t h e  a u t h o r i z e d  l i m i t  or g u i d e l i n e  v a l u e .  The 
a u t h o r i z e d  l i m i t s  a re  d e v e l o p e d  through th e  p r o j e c t  o f f i c e s  in  the  f i e l d  and 
a re  approved by th e  h e a d q u a r t e r s  program o f f i c e .

E. CONTROL OF RESIDUAL RADIOACTIVE MATERIAL AT FUSRAP AND REMOTE SFMP SITES

R e s i d u a l  r a d i o a c t i v e  m a t e r i a l  above th e  g u i d e l i n e s  a t  FUSRAP and remote  
SFMP s i t e s  must be managed i n  a c c o r d a n c e  w i t h  a p p l i c a b l e  DOE Orders .  The DOE 
Order 5 4 8 0 . lA and s u b s e q u e n t  g u id a n c e  or  s u p e r c e d i n g  Orders  r e q u i r e  co m pl ian ce  
w i t h  a p p l i c a b l e  F e d e r a l  and s t a t e  en v ir o n m e n t a l  p r o t e c t i o n  s t a n d a r d s .

The o p e r a t i o n a l  and c o n t r o l  r e q u ir e m e n t s  s p e c i f i e d  in  th e  f o l l o w i n g  DOE 
Orders  s h a l l  a p p l y  t o  i n t e r i m  s t o r a g e ,  i n t e r i m  management,  and l o n g - t e r m  
management.

a .  5 0 0 0 . 3 ,  Unusual  O ccurr en ce  R e p o r t in g  System

b.  5 4 4 0 .1 C ,  I m p l e m e n t a t i o n  o f  t h e  N a t i o n a l  Environmental  P o l i c y  Act

c .  5 4 8 0 . lA ,  E nv iro nm ent a l  P r o t e c t i o n ,  S a f e t y ,  and H ea l th  P r o t e c t i o n  
Program f o r  DOE O p e r a t i o n s ,  as  r e v i s e d  by DOE 5 4 8 0 . 1  change o r d e r s
and t h e  5 August 1985 memorandum from Vaughan to  D i s t r i b u t i o n

d.  5 4 8 0 . 2 ,  Hazardous and R a d i o a c t i v e  Mixed Waste Management

e .  5 4 8 0 . 4 ,  Env ir onme nta l  P r o t e c t i o n ,  S a f e t y ,  and H ea l th  P r o t e c t i o n
Stan dards

f .  5 4 8 2 . lA,  E n v i r o n m e n t a l ,  S a f e t y ,  and H ea l th  A p p r a i s a l  Program

g.  5 4 8 3 . lA ,  O c c u p a t i o n a l  S a f e t y  and H e a l th  Program f o r  Government-  
Owned C o n t r a c t o r - O p e r a t e d  F a c i l i t i e s

h.  5 4 8 4 . 1 ,  Env ironm enta l  P r o t e c t i o n ,  S a f e t y ,  and H ea l th  P r o t e c t i o n  
I n f o r m a t i o n  R e p o r t i n g  Requ irements

i .  5 8 2 0 . 2 ,  R a d i o a c t i v e  Waste Management
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E. 1 I n t e r i m  S t o r a g e

a .  C o n tro l  and s t a b i l i z a t i o n  f e a t u r e s  s h a l l  be d e s i g n e d  t o  e n s u r e ,  t o  
t h e  e x t e n t  r e a s o n a b l y  a c h i e v a b l e ,  an e f f e c t i v e  l i f e  o f  50 y e a r s  and,  
i n  any c a s e ,  a t  l e a s t  25 y e a r s .

b .  Above-background Rn-222 c o n c e n t r a t i o n s  i n  t h e  a tm o sp h ere  above
f a c i l i t y  s u r f a c e s  or  o p e n in g s  s h a l l  not  e x c e e d  ( 1 )  100 pC i /L  a t  any  
g i v e n  p o i n t ,  ( 2 )  an annu al  a v e r a g e  c o n c e n t r a t i o n  o f  30 p C i /L  o y e r  
t h e  f a c i l i t y  s i t e ,  and ( 3 )  an annual  a v e r a g e  c o n c e n t r a t i o n  o f  
3 pCi/L  a t  or  above any l o c a t i o n  o u t s i d e  t h e  f a c i l i t y  s i t e  (DOE
Order 5 4 8 0 . lA ,  At tachmen t  X I - 1 ) .

c .  C o n c e n t r a t i o n s  o f  r a d i o n u c l i d e s  i n  t h e  groundw ater  or  q u a n t i t i e s  o f  
r e s i d u 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  n o t  e x c e e d  e x i s t i n g  F e d e r a l  or  
s t a t e  s t a n d a r d s .

d .  A c c e s s  to  a s i t e  s h a l l  be c o n t r o l l e d  and m i s u s e  o f  o n - s i t e  m a t e r i a l
co n t a m in a t e d  by r e s i d u 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 p r e v e n t e d
thro ugh a p p r o p r i a t e  a d m i n i s t r a t i v e  c o n t r o l s  and p h y s i c a l  b a r r i e r s  —  
a c t i v e  and p a s s i v e  c o n t r o l s  as  d e s c r i b e d  by t h e  U . S .  E nv iro nm enta l  
P r o t e c t i o n  Agency ( 1 9 8 3 — p.  5 9 5 ) .  These  c o n t r o l  f e a t u r e s  s h o u l d  be 
d e s i g n e d  t o  e n s u r e ,  t o  t h e  e x t e n t  r e a s o n a b l e ,  an e f f e c t i v e  l i f e  o f  
a t  l e a s t  25 y e a r s .  The F e d e r a l  government  s h a l l  have t i t l e  to  t h e  
p r o p e r t y  or  s h a l l  have a l o n g - t e r m  l e a s e  f o r  e x c l u s i v e  u s e .

:

E .2  I n t e r i m  Management

a .  A s i t e  may be r e l e a s e d  under i n t e r i m  management when t h e  r e s i d u a l
r a d i o a c t i v e  m a t e r i a l  e x c e e d s  g u i d e l i n e  v a l u e s  i f  t h e  r e s i d u a l
r a d i o a c t i v e  m a t e r i a l  i s  i n  i n a c c e s s i b l e  l o c a t i o n s  and would be
u n r e a s o n a b l y  c o s t l y  t o  remove,  p ro v id e d  t h a t  a d m i n i s t r a t i v e  c o n t r o l s  
a r e  e s t a b l i s h e d  t o  e n s u r e  t h a t  no member 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  d o s e  e x c e e d i n g  t h e  b a s i c  d o s e  l i m i t .

b .  The a d m i n i s t r a t i v e  c o n t r o l s ,  as approved  by DOE, s h a l l  i n c l u d e  but  
not  be l i m i t e d  to  p e r i o d i c  m o n i t o r i n g  a s  a p p r o p r i a t e ,  a p p r o p r i a t e  
s h i e l d i n g ,  p h y s i c a l  b a r r i e r s  t o  p r e v e n t  a c c e s s ,  and a p p r o p r i a t e  
r a d i o l o g i c a l  s a f e t y  measures  d u r in g  m a i n t e n a n c e ,  r e n o v a t i o n ,  
d e m o l i t i o n ,  o r  o t h e r  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 i d u a l  
r a d i o a c t i v e  m a t e r i a l  or  c a u s e  i t  t o  m i g r a t e .

c .  The owner o f  t h e  s i t e  or  a p p r o p r i a t e  F e d e r a l ,  s t a t e ,  o r  l o c a l  
a u t h o r i t i e s  s h a l l  be r e s p o n s i b l e  f o r  e n f o r c i n g  t h e  a d m i n i s t r a t i v e  
c o n t r o l s .
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E.3 Long-Term Management

Uranium, Thorium,  and T h e i r  Decay P roducts

a .  C on tr o l  and s t a b i l i z a t i o n  f e a t u r e s  s h a l l  be d e s i g n e d  to  e n s u r e ,  to  
t h e  e x t e n t  r e a s o n a b l y  a c h i e v a b l e ,  an e f f e c t i v e  l i f e  o f  1 , 0 0 0  y e a r s  
and,  in  any c a s e ,  a t  l e a s t  200 y e a r s .

b.  Contr o l  and s t a b i l i z a t i o n  f e a t u r e s  s h a l l  be d e s i g n e d  t o  e n s u r e  t h a t  
Rn-222 em anat io n  t o  t h e  atm osphere from th e  w a s t e s  s h a l l  not
( 1 )  e x c e e d  an annual  a v e r a g e  r e l e a s e  r a t e  o f  20 pCi /m ^/s  and
( 2 )  i n c r e a s e  t h e  annual  a v e r a g e  Rn-222 c o n c e n t r a t i o n  a t  or above any 
l o c a t i o n  o u t s i d e  t h e  boundary o f  th e  co n ta m in a ted  a r e a  by more than  
0 . 5  p C i /L .  F i e l d  v e r i f i c a t i o n  o f  emanat ion r a t e s  i s  not  r e q u i r e d .

c .  P r i o r  t o  p la cem ent  o f  any p o t e n t i a l l y  b i o d e g r a d a b l e  co n ta m in a te d  
w a s t e s  i n  a l o n g - t e r m  management f a c i l i t y ,  such w a s t e s  s h a l l  be 
p r o p e r l y  c o n d i t i o n e d  to  e n s u r e  t h a t  ( 1 )  th e  g e n e r a t i o n  and e s c a p e  o f  
b i o g e n i c  g a s e s  w i l l  not  c a u s e  th e  requ irem en t  in  paragraph b.  o f  
t h i s  s e c t i o n  ( E . 3 )  to  be ex c e e d e d  and ( 2 )  b i o d e g r a d a t i o n  w i t h i n  th e  
f a c i l i t y  w i l l  not  r e s u l t  in  premature s t r u c t u r a l  f a i l u r e  in  v i o l a ­
t i o n  o f  th e  r e q u i r e m e n t s  in  paragraph a .  o f  t h i s  s e c t i o n  ( E . 3 ) .

d .  Groundwater s h a l l  be p r o t e c t e d  in  a cc o rd a n c e  w i t h  a p p r o p r i a t e  
Departm en ta l  Orders and F e d er a l  and s t a t e  s t a n d a r d s ,  as  a p p l i c a b l e  
to  FUSRAP and remote  SFMP s i t e s .

e .  A c ce ss  to  a s i t e  should  be c o n t r o l l e d  and m isuse  o f  o n - s i t e  m a t e r i a l
c o n ta m in a te d  by r e s i d u a l  r a d i o a c t i v i t y  should  be p r e v e n t e d  th rough  
a p p r o p r i a t e  a d m i n i s t r a t i v e  c o n t r o l s  and p h y s i c a l  b a r r i e r s  —  a c t i v e  
and p a s s i v e  c o n t r o l s  as  d e s c r i b e d  by th e  U .S .  Environmental  
P r o t e c t i o n  Agency ( 1 9 8 3 — p.  5 9 5 ) .  These c o n t r o l s  s h o u ld  be d e s i g n e d  
to  be e f f e c t i v e  to  th e  e x t e n t  r e a s o n a b l e  fo r  a t  l e a s t  200 y e a r s .
The F e d e r a l  government  s h a l l  have t i t l e  to  the  p r o p e r t y .

Other R a d i o n u c l i d e s

f .  Long- term management o f  o t h e r  r a d i o n u c l i d e s  s h a l l  be in  acc o rd a nc e  
w i t h  Chapte rs  2 ,  3 ,  and 5 o f  DOE Order 5 8 2 0 . 2 ,  as  a p p l i c a b l e .

F.  SUPPLEMENTAL LIMITS AND EXCEPTIONS

I f  s p e c i a l  s i t e - s p e c i f i c  c i r c u m s t a n c e s  i n d i c a t e  t h a t  th e  g u i d e l i n e s  or  
a u t h o r i z e d  l i m i t s  e s t a b l i s h e d  f o r  a g i v e n  s i t e  are  not  a p p r o p r i a t e  f o r  a 
p o r t i o n  o f  t h a t  s i c e  o r  f o r  a v i c i n i t y  p r o p e r t y ,  then th e  f i e l d  o f f i c e  may
r e q u e s t  t h a t  s u p p l e m e n t a l  l i m i t s  or  an e x c e p t i o n  be a p p l i e d .  In e i t h e r  c a s e ,  
t h e  f i e l d  o f f i c e  must j u s t i f y  t h a t  th e  s u b j e c t  g u i d e l i n e s  or a u t h o r i z e d  l i m i t s
are  not  a p p r o p r i a t e  and t h a t  th e  a l t e r n a t i v e  a c t i o n  w i l l  p r o v i d e  adequate
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p r o t e c t i o n ,  g i v i n g  due c o n s i d e r a t i o n  t o  h e a l t h  and s a f e t y ,  th e  e n v i r o n m e n t ,  
and c o s t s .  The f i e l d  o f f i c e  s h a l l  o b t a i n  a p p r o v a l  f o r  s p e c i f i c  s u p p l e m e n t a l  
l i m i t s  or  e x c e p t i o n s  from h e a d q u a r t e r s  as  s p e c i f i e d  i n  S e c t i o n  D o f  t h e s e  
g u i d e l i n e s  and s h a l l  p r o v i d e  t o  h e a d q u a r t e r s  t h o s e  m a t e r i a l s  r e q u i r e d  f o r  th e  
j u s t i f i c a t i o n  as  s p e c i f i e d  in  t h i s  s e c t i o n  (F)  and i n  t h e  FUSRAP and SFMP 
p r o t o c o l s  and s u bse qu en t  g u id a n c e  documents .  The f i e l d  o f f i c e  s h a l l  a l s o  be 
r e s p o n s i b l e  f o r  c o o r d i n a t i o n  w i t h  th e  s t a t e  or  l o c a l  government  o f  t h e  l i m i t s  
or e x c e p t i o n s  and a s s o c i a t e d  r e s t r i c t i o n s  as  a p p r o p r i a t e .  In t h e  c a s e  o f  
e x c e p t i o n s ,  t h e  f i e l d  o f f i c e  s h a l l  a l s o  work w i t h  t h e  s t a t e  a n d / o r  l o c a l  
governments  t o  e n s u r e  ch at  r e s t r i c t i o n s  or  c o n d i t i o n s  o f  r e l e a s e  a r e  a d e q u a t e  
and mechanisms are  i n  p l a c e  f o r  t h e i r  e n fo r c e m e n t .

F. 1 Supp le m enta l  L i m i t s

The su p p le m e n t a l  l i m i t s  must a c h i e v e  Che b a s i c  d o s e  l i m i t s  s e t  f o r t h  in  
t h i s  g u i d e l i n e  document f o r  bo th  c u r r e n t  and p o t e n t i a l  u n r e s t r i c t e d  u s e s  o f  a 
s i t e  a n d / o r  v i c i n i t y  p r o p e r t y .  Sup ple m en ta l  l i m i t s  may be a p p l i e d  t o  a 
v i c i n i t y  p r o p e r t y  or  a p o r t i o n  o f  a s i t e  i f ,  on t h e  b a s i s  o f  a s i t e - s p e c i f i c  
a n a l y s i s ,  i t  i s  d e t e rm in ed  t h a t  ( 1 )  c e r t a i n  a s p e c t s  o f  t h e  v i c i n i t y  p r o p e r t y  
or p o r t i o n  o f  th e  s i t e  were not  c o n s i d e r e d  i n  t h e  deve lopm ent  o f  th e  
e s t a b l i s h e d  a u t h o r i z e d  l i m i t s  and a s s o c i a t e d  g u i d e l i n e s  f o r  t h a t  v i c i n i t y  
p r o p e r t y  or  s i t e  an d,  ( 2 )  as a r e s u l t  o f  t h e s e  u n iq u e  c h a r a c t e r i s t i c s ,  t h e  
e s t a b l i s h e d  l i m i t s  or  g u i d e l i n e s  e i t h e r  do not  p r o v i d e  a d e q u a t e  p r o t e c t i o n  or  
a r e  u n n e c e s s a r i l y  r e s t r i c t i v e  and c o s t l y .

F .2  Except  i o n s  '

E x c e p t i o n s  to  th e  a u t h o r i z e d  l i m i t s  d e f i n e d  f o r  u n r e s t r i c t e d  u s e  o f  a 
s i t e  or  v i c i n i t y  p r o p e r t y  may be a p p l i e d  t o  a v i c i n i t y  p r o p e r t y  or  a p o r t i o n  
o f  a s i t e  when i t  i s  e s t a b l i s h e d  t h a t  th e  a u t h o r i z e d  l i m i t s  cannot  be a c h i e v e d  
and r e s t r i c t i o n s  on u s e  o f  th e  v i c i n i t y  p r o p e r t y  or  p o r t i o n  o f  t h e  s i t e  a re  
n e c e s s a r y  to  p r o v i d e  a d eq u a te  p r o t e c t i o n  o f  th e  p u b l i c  and t h e  e n v i r o n m e n t .  
The f i e l d  o f f i c e  must c l e a r l y  d e m o n s t r a t e  t h a t  t h e  e x c e p t i o n  i s  n e c e s s a r y  and 
t h a t  th e  r e s t r i c t i o n s  w i l l  p r o v i d e  th e  n e c e s s a r y  d e g r e e  o f  p r o t e c t i o n  and w i l l  
comply w i t h  t h e  r e q u i r e m e n t s  f o r  c o n t r o l  o f  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  as  
s e t  f o r t h  in  S e c t i o n  E o f  t h e s e  g u i d e l i n e s .

F .3  J u s t i f i c a t i o n  f o r  Sup p le m en ta l  L i m i t s  and E x c e p t i o n s

S up p le m en ta l  l i m i t s  and e x c e p t i o n s  must be j u s t i f i e d  by t h e  f i e l d  o f f i c e  
on a c a s e - b y - c a s e  b a s i s  u s i n g  s i t e - s p e c i f i c  d a t a .  Every e f f o r t  s h o u l d  be made 
t o  m in im ize  u s e  o f  t h e  su p p le m e n t a l  l i m i t s  and e x c e p t i o n s .  Examples o f  
s p e c i f i c  s i t u a t i o n s  t h a t  warrant  u se  o f  t h e  s u p p l e m e n t a l  s t a n d a r d s  and 
e x c e p t i o n s  a r e :

a .  Where re m e d ia l  a c t i o n  would pose  a c l e a r  and p r e s e n t  r i s k  o f  i n j u r y  
t o  workers  or  members o f  t h e  g e n e r a l  p u b l i c ,  n o t w i t h s t a n d i n g  
r e a s o n a b l e  me as ur es  to  a v o i d  or  reduce  r i s k .
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b .  Where r e m e d i a l  a c t i o n  —  even a f t e r  a l l  r e a s o n a b l e  m i t i g a t i v e
measures  have  been ta k en  —  would produce e n v ir o n m e n t a l  harm t h a t  i s  
c l e a r l y  e x c e s s i v e  compared to  th e  h e a l t h  b e n e f i t s  to  p e r s o n s  l i v i n g  
on or  near  a f f e c t e d  s i t e s ,  now or in  th e  f u t u r e .  A c l e a r  e x c e s s  o f  
e n v iro n m en ta l  harm i s  harm t h a t  i s  l o n g - t e r m ,  m a n i f e s t ,  and g r o s s l y  
d i s p r o p o r t i o n a t e  t o  h e a l t h  b e n e f i t s  t h a t  may r e a s o n a b l y  be 
a n t i c i p a t e d .

c .  Where i t  i s  c l e a r  t h a t  t h e  s c e n a r i o s  or a s s u m p t io n s  used  to
e s t a b l i s h  t h e  a u t h o r i z e d  l i m i t s  do n o t ,  under p l a u s i b l e  c u r r e n t  or  
f u t u r e  c o n d i t i o n s ,  a p p l y  to  th e  p r o p e r t y  or p o r t i o n  o f  th e  s i t e  
i d e n t i f i e d  and where more a p p r o p r i a t e  s c e n a r i o s  or a s s u m p t io n s  
i n d i c a t e  t h a t  o t h e r  l i m i t s  ar e  a p p l i c a b l e  or n e c e s s a r y  f o r  
p r o t e c t i o n  o f  th e  p u b l i c  and th e  e n v ir o n m e n t .

d .  Where th e  c o s t  o f  r e m ed ia l  a c t i o n  f o r  c o n ta m in a te d  s o i l  i s
u n r e a s o n a b l y  h i g h  r e l a t i v e  t o  l o n g - t e r m  b e n e f i t s  and where t h e  
r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  d oes  not  pose  a c l e a r  p r e s e n t  or  
f u t u r e  r i s k  a f t e r  t a k i n g  n e c e s s a r y  c o n t r o l  m e a s u r e s .  The l i k e l i h o o d  
t h a t  b u i l d i n g s  w i l l  be e r e c t e d  or  t h a t  p e o p le  w i l l  spend long  
p e r i o d s  o f  t im e  a t  such  a s i t e  s h o u ld  be c o n s i d e r e d  in  e v a l u a t i n g  
t h i s  r i s k .  Remedial  a c t i o n  w i l l  g e n e r a l l y  not  be n e c e s s a r y  where  
o n l y  minor q u a n t i t i e s  o f  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  a re  i n v o l v e d  
or where r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  o c c u r s  in  an i n a c c e s s i b l e  
l o c a t i o n  a t  which  s i t e - s p e c i f i c  f a c t o r s  l i m i t  t h e i r  hazard and from 
which t h e y  a r e  c o s t l y  or d i f f i c u l t  to  remove.  Examples i n c l u d e  
r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  under h a r d - s u r f a c e  p u b l i c  roads  and 
s i d e w a l k s ,  around p u b l i c  sewer l i n e s ,  or  in  f e n c e - p o s t  f o u n d a t i o n s .  
A s i t e - s p e c i f i c  a n a l y s i s  must be p ro v ide d  to  e s t a b l i s h  t h a t  i t  would  
not  c a u s e  an i n d i v i d u a l  to  r e c e i v e  a r a d i a t i o n  dose  in  e x c e s s  of  th e  
b a s i c  dose  l i m i t s  s t a t e d  in  S e c t i o n  B, and a s ta t e m e n t  s p e c i f y i n g  
t h e  l e v e l  o f  r e s i d u a l  r a d i o a c t i v e  m a t e r i a l  must be i n c l u d e d  in  the  
a p p r o p r i a t e  s t a t e  and l o c a l  r e c o r d s .

e .  Where t h e r e  i s  no f e a s i b l e  re m ed ia l  a c t i o n .
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G. SOURCES

L im it  or G u i d e l i n e Sour ce

B a s i c  Dose L i m i t s

D os im etry  model  and d o s e  l i m i t s I n t e r n a t i o n a l  Commiss ion on Rad io ­
l o g i c a l  P r o t e c t i o n  ( 1 9 7 7 ,  19 78 )

G en er ic  G u i d e l i n e s  f o r  R e s i d u a l  R a d i o a c t i v i t y

R e s i d u a l  c o n c e n t r a t i o n s  o f  radium  
and thor ium i n  s o i l

40 CFR P a r t  192

Airborne  radon d e c a y  p r o d u c t s 40 CFR P a r t  192

E x t e r n a l  gamma r a d i a t i o n 40 CFR P art  192

S u r f a c e  c o n t a m i n a t i o n Adapted from U . S .  N u c l e a r  R e g u l a t o r y  
Commiss ion ( 1 9 8 2 )

Co n tro l  o f  R a d i o a c t i v e  Wastes  and R e s i d u e s

I n t e r i m  s t o r a g e DOE Order 5 4 8 0 . lA and s u b s e q u en t  
g u id a n c e

Long-term management DOE Order 5 4 8 0 . lA and su b s e q u e n t  
g u i d a n c e ;  40 CFR P a r t  192;
DOE Order 5 8 2 0 . 2
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TABLE C .l English/M etric Equivalents

M u l t i p l y By To o b t a i n

a c r e s 0.40A7 h e c t a r e s  (h a )
c u b ic  f e e t  ( f t ^ ) 0 . 0 2 8 3 2 c u b i c  m e t e r s  (m^)
cu b ic  ya rd s  (yd^) 0 . 7 6 4 6 c u b i c  m e ter s  (ra^)
f e e t  ( f t ) 0 . 3 0 4 8 m e t e r s  (m)
g a l l o n s  ( g a l ) 3 . 7 8 5 l i t e r s  (L)
g a l l o n s  ( g a l ) 0 . 0 0 3 7 8 5 c u b i c  m eter s  (m^)
i n c h e s  ( i n . ) 2 . 5 4 0 c e n t i m e t e r s  (cm)
m i l e s  (mi) 1 . 6 0 9 k i l o m e t e r s  (km)
pounds ( l b ) 0 . 4 5 3 6 k i l o g r a m s  (k g )
square f e e t  ( f t ^ ) 0 . 0 9 2 9 0 s q ua r e  m eters  (m^)

TABLE C.2 M etric/English Equivalents

M u l t i p l y By To o b t a i n

c e n t i m e t e r s  (cm) 0 . 3 9 3 7 i n c h e s  ( i n . )
cu b ic  m e ter s  (m^) 3 5 . 3 1 c u b i c  f e e t  ( f t ^ )
cu b ic  m eter s  (m^) 1 . 3 0 8 c u b i c  ya rd s  (yd^)
cu b ic  m e ter s  (m^) 2 6 4 . 2 g a l l o n s  ( g a l )
h e c t a r e s  (h a ) 2 . 4 7 1 a c r e s  .
k i l o g r a m s  (kg) 2 . 2 0 5 pounds ( l b )
k i lo g r a m s  ( k g ) 0 . 0 0 1 1 0 2 t o n s ,  s h o r t  ( t )
k i l o m e t e r s  (km) 0 . 6 2 1 4 m i l e s  (mi)
l i t e r s  (L) 0 . 2 6 4 2 g a l l o n s  ( g a l )
meters  (m) 3 . 2 8 1 f e e t  ( f t )
square m e ter s  (m^) 1 0 . 7 6 square  f e e t  ( f t ^ )


