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PREFACE TO DESIGN CRITERIA 

These design criteria have been written in a generic form that 

sunmarizes criteria applicabl'e for remedial action and long-tern 
ranasenent activities associated with the radioactive wastes at the 

FOSRAP *and SFflP sites. Site-specific information is provided. in the 
appendices t o  this generic document. As a specific scope of work 
for a site is determined, design bases and work plans for each of 
the sites will be dedeloped. 

appendix A contains definitions of terns used in these design 

criteria and referenced docunents. Appendix B provides a listing of 
FVSPAP and SFMP sites by IIBS nucber and contains estimated waste 

quantities at the sites. Appendix C contains the residual 
contanination and waste control criteria. Appendix D lists site 
information - for specific sites which will be required as a remedial 
action for the specific site is developed. This information will be 

incl~jded in the work plan for each site. 

The design criteria will be referenced by the designation 
14501-00-DC-01. 

These desipn criteria will be periodically revised, as appropriate, 
to reflect new practices, additional information, revisions of 
applicable regulations, and standard revisions. 
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T h i s  document d e f i n e s  t h e  d e s i g n  c r i t e r i a  f o r  t h e  i d e n t i f i c a t i o n  of 
m a t e r i a l s ,  e v a l u a t i o n  of remedia l  a c t i o n  a l t e r n a t i v e s ,  s e l e c t i o n  of 
des ign  pa rame te r s  f o r  s i t e  .c leanup r emed ia l  a c t  i o n s  a n d  i n t e r i m  
s t o r a g e ,  a n d  long-term managemkt methods f o r  hand l ing  FUSRAP and 
SFMP r a d i o a c t i v e  wastes. 

1 .2  OBJECTIVE -- 

The pr imary o b j e c t i v e  of t h e  Formerly Ut i l i e e d  S i t e s  R e h e d i a l  Action 
Program (PUSRAP) and Surp lus  F a c i l i t i e s  tlanagement Program (SFHP) 

p r o j e c t s  i s  t o  s t a b i l i z e ,  decontaminate ,  and/or  d i s p o s e  of FUSRAP 
and SEWP d e r i v e d  v a s t e s  i n  such  a  manner a s  t o  minimize t h e  

f 
r a d i o l o g i c a l  risks posed by t h e s e  v a s t e s  and t o  e n a b l e  c e r t i f i c a t i o n  

of t h e  c l e a n e d  up FVSRAP and SFMP s i t e s  f o r  u n r e s t r i c t e d  f u t u r e  
use. At hope si tes,  remedial  a c t i o n  may b e  i n  s i t u  l o n g - t e r n  
aanapement vi t h moni tor ing a s  necessary  t o  d e t e c t  any contaminant  
mia ra t ion  f r o m  t h e  s i t e  i n  e x c e s s  of r a d a o l o g i c a l  d e s i g n  c r i t e r i a .  
A t  o t h e r  s i tes,  an i n t e r i m  s t o r a g e  program may b e  e s t a b l i s h e d  u n t i l  
a  d e c i s i o n  f o r  f i n a l  d i s p o s i t i o n  is made. 

.. 

1.3 DEFINITIONS 

Appendix A c o n t a i n s  d e f i n i t i o n s  of t e rms  t h a t  a r e  used i n  t h e s e  
d e s i g n  c r i t e r i a  a s  w e l l  a s  i n  t h e  r e f e r e n c e d  documents. 

. . 
1 .4  CHANGES TO CRITERIA 

The c r i t e r i a  f o r  FUSRAP and SFMP remedial  a c t i o n s  s e t  f o r t h  i n  t h i s  
docunent a r e  based on e lements  of  v a r i o u s  f e d e r a l  o r d e r s ,  
r e a u l a t i o n s ,  and s t a n d a r d s  t h a t  may be s u b j e c t  t o  change. T h i s  
document v i l l  be r e v i s e d  t o  r e f l e c t  changed c r i t e r i a  a s  a u t h o r i z e d  
and approved by DOE. 
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2.0 APPLICABLE DOCUMENTS 

2.1 GENERAL 

The intent of these design criteria is to use DOE Orders where 
applicable. Applicable orders, regulations and standards, and 
sections thereof, as well as industry standards, will be 

1 
investigated on a site-specific basis to formufate the design bases 
for the specific site. 1 
2.2 FEDERAL ORDERS, REGULATIONS, AND STANDA~DS -- 1 
The following federal orders, regulations, and standards contain 
elements that are generally applicable to the FUSRAP and SFHP 
Projects, and are summarized for these criteria. 

2.2.1 guality Assurance 

DOE Order 5700.6A--Duality Assurance and DOE/OR-FUSRAP-82-001 
P l a n  for - Quality Assurance. The Project Quality Assurance Prograr: 

conplies with DOE Order 5100.6~~ and the PUSRAP Plan for Quality 
Assurance (DOE/OR-FUSRAP-82-0011. 

For each remedial action site, and interconnecting activities (such 

as transportation), a formal evaluation (Quality Assurance 
Assessment) will be made of the consequences of failure of equipnent 
and facilities to perform satisfactorily in service. This 
Assessment, which will be an adjunct to design engineering with 
subsequent modifications as may be required, will give fi'2i. 
consideration to safety, environment, costs, schedule delays, 
programmatic goals, public reaction, or any other factor inportant 
to achieving project objectives. 

. 
When the' formal evaluation indicates that consequences of failure 
may be unacceptable, significant, or unknown and the probability of 
failure is high or unknown, additional deliberate actions to find 



and prevent quality problems are mandatory. The additional actions 

to assure quality of design and engineering, and particularly to 
assure impleneritat ion of that design and engineering, will be 
docunented using a Quality Action Plan. 

2.2.2 Radiation Protection 

e 

DOE Order 5480.1A. This order establishes control over the . . 
environmental protection, safety, and health protect ion proeracr. 
Chapter Xf, Requirements for Radiation Protect ion, Attachmerit XI-1 , 
defines radiation protection guides for concentration in air and 
water above natural background which will be used is criteria for . 

releases from DOE'S FUSRAP and SfMP operations. Chapter XII, 
Prevention, Control, and Abatement of Environmental Pollution, 

provides requi renent s for the control of sources of environment a1 
pollution in accordance with the substantive and procedural aspects 
of all applicable federal, state, and local pollution control 
standards. 

DOE Order 5480.2--Hazardous and Radioactive Mixed Waste Uanaae~ent. 
This order establishes hazardous waste management procedures for 
facilities operated under authority of the Atonic Energy Act of 
1954, as amended (AEA). The procedures will follow, to the extent 
practicable, regulations issued by the Environmental Protection 
Agency IEPA) pursuant to the :Resource Conservation and Recovery Act 
Of 1976 (RCRA). 

DOE Order 5481.1--Safety Analysis and Review System. This DOE Order 
establishes requirements for the przparat ion and review of safety 
analyses for each DOE operat ion, including: identification of 
hazards and their elimination oT eontrbl: assessnent of risk: 
documented managenent authorization of operat ion: and transport at ion 
of hazardous ma7erSals. 
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2.2.3 Land Disposal of Radioactive Wastes 1 1 :  
Elenents of the DOE Orders and federal regulations mentioned in the 
followingsections provide technical guidelines for long-term, 

i 
', 

near-surface land burial facilities and ancillary facilities., I !  I 

DOE Order 6430.1--General Design criteria Manual. This order 
contains basic architectural-and engineering design requirements for - 
new DOF facilities: provides technical specification requireren'td; 1 \ 
and outlines planning and design requirements for new facilities, 
facility additions, facility alterations, and-building acquisitions 
to achieve economy of-construction, operation, and maintenance. 

. , 

1 
40 CFR 192--Standards for Remedial Action at Inactive Uranium 

Processino Sites. This regulation defines remedial action criteria 

1 
for inactive uranium processing sites. Some elements of these 
standards are applicable to the FUSRAP and SFHP programs. Service 

1 
life of a mill tailings disposal site is defined in this regulation 
and has be-en adppted for PUSRAP and SFMP projects. Specific service 

1 
- life an4 release control requirements for interim storage sites and 

long-te?m management sites are noted in Section 3.2 of these Design 
1 

Criteria. I 

2.2.4 Handlina, Transportation, and Storage 1 
i 
g-- 

DOE Ordef 1540.1--Materials Transportation and Traffic Hanagenent. 

Razardous materials at FUSRAP and SFMP sites shall be shipped in 
accordance with DOE Order 1540.1. This document outlines DOE'S 

policies and procedures for the management of materials 
transportation ro ensure t<at it is accomplished in a manner 
compensurate with: . . 

(1) Operational requirements for transportation services 

( 2 )  Established practices and procedures for transportation 
safety, economy, efficiency, and cargo security 

1 
1 
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( 3 )  The National Transportation Policy a s  established by 

Congress and cognizant federal agencies . 

r (4) Applicable federal, state, local, and international 
transportation regulations. 

r Intra-building and intra-site transfers are excluded from the 
provisions of this order. r 
DOE Order 54~0.1~--~nvironmektal Protection, Safety, and Health, 

r protection program for DOE operations. Chapter 3 of this Order 
contains safety requirements for packaging of fissile and 

radioactive material.- It also defines the requirements for design, 
evalu)tion, and testing of contai~ers used for the transport of 

r DOE'S fissile and radioactive materials. 

49 CPR 171-179--Transportation of Hazardous Materials. These r regu~ations specify requirements for bulk shipments of uranium or 
thorium ores and physical or chemical concentrations of those ores 

r and uranium metal or natural thorium metal, or alloys of these 
materials-. 

2.2. Health and Safety * 

r Occupational Safety and Health idninistration (OSEI) 29 CFR 1910. 
This section contains the health and safety regulations for general r industry. 

r ~ c c u p a t i o n a ~  safety and ~ e a l t h  Adninistration .(OSHA) 29 CFR 1926. 
This section establishes the general health and safety regulations 

. , - - .  - r for sonstruction. 
I 

r 2.2.6 Surveys 

Surveys for characterization and remedial action will be perforned r in accordance with the fol~oving specifications. 



National Oceanic and Atmosoheric Administration (NOAA). 

o 'Classification, Standards of Accuracy, and General 
Specifications of Geodetic Control Surveys' 

o *Specification to Support Classification, Standards of 
Accuracy, and General Specifications of Geodetic Control 
Surveys* 

o *nanual of Geodetic Triangulationre eSpecification 
Publication No. 247 

National Oceanic and Atmospheric Administration. 'Comparative 
Climctic Data for the United States through 1982,. 1983. 

1 
2.3 STATE AND LOCAL REGULATIONS 1 
State and local regulations governing handling, transportation, and 
storage of radioactive materials generally follow federal orders and 

1 
regulations, but may vary depending on whether the particular stare 
is an *Agreement State* under the Atomic Energy Act of 1954, as 

1 
amended. DOE regulations vill be folloved, and state and local 
regulations will be reviewed on a site-specific basis. 

1 
2.4 DESIGN CODES, GUIDES, AND STANDARDS 1 

- 

U.S. Department of Interior (DSDI) *Manual of Instructions for the 
survey of Public Lands of the United states,. 1973, Bulletin 6. 

- .. 

The following' industry and nation.ai..codes, standards, and guides, as 
applicable, vill also 6erve as guidelines for the Design Criteria 

I 
for PUSRAP and SPWP: 

e l  

o American Association of State Highway and Transportation 
Officials (MSHTO) 

2.2.7 Weather 

o American Concrete Institute (ACI) 1 



- -.- - -  _ _  _ _  
Rev. 1 

American Conference of Government Industrial Hygienists 
(ACGIH) 

American Institute of Steel Constru'ction (AIsC) 

American National Standards Institute (ANSI) 

American Nuclear Society (ANSI 

herican Petroleum Institute (API) 

Ametican Railway Engiheering Association (AREA) . . 

American Society for Testi'ng and Materials (ASTM) 

American Society of Heating, Refrigerating, and Air 
Conditioning Engineers (ASHRAE) 

American Society of Mechanical Engineers (ASME) 

American Water Works ~ssociat'ion ( A W A )  

American Welding Society (AWS 

Institute of Electrical and Electronic Engineers (IEfE) 

Interstate Comnerce Conmission (ICC) 

~ilul~inating Engineering Society I IES) 

National Electrical Code (NEC) 

National Electrical Manufacturers' Association (NERA) 

National Electricll Safety Code (NESC) 

National Eire Protection Association (NFEA) 'National Eire 
Code' 

National Geodetic Survey (NGS) 

National Standard Plumbing Code (NSPC) 

Occ;?ational Safety and Health Standards (OSHA) 

Underwriters* Laboratory (DL) 

Uniform Building Code (UBC) 

U.S. Army Corps of Engineers Dredging Document6 

D.S. Ceologicdl survey (USGS) 
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3.0 DESIGN REQUIRERENTS. 

3.1 GENERAL 

PUSRAP work may involve remedial acticn at a number of sites. The 
I 

currently designated PUSRAP and SFnP sites are listed in Appendix B: 
waste characteristics and estimated volumes at each site are also 
given. 

1 
. . 

Additional rites may be added or deleted with passage of federal 
1 

legislation: therefore, the list of sites may be subject to 7 
revision. The specific type and quantity of contaminated material 
at each Site, as well as geologic, neteorologic, and other site 
conditions affecting the design and design approach, differ from 

1 
site to site. 1 
3.2 .RADIOLOGICAL DESIGN CRlTIRIA . . 

1 . , 
The proposed DOE Interim Residual Contamination and Waste Control 
Guidelines for PUSRAP and. SFUP sites are summa.ri.zed in Appendix C. ' 

This criteria should be followed in defining cleanup requirements, 
1 

developing remedial action plans, and performing and verifying field 
remedial actions. 

1 
3.3 SPECIFIC SITE CONDITIONS 1 
The following information is required for each site and will be 
completed before or 'during detailed design and engineering of 

1 
disposal facilities. . 1  
3.3.1 Scope of Work . . 

. . 
. . 

The Scope of Work for the needed remedial actions must be clearly 
defined. This may be initiated with the preparation of the 
Preliminary Engineering Evaluation Report for each rite with a 

1 
1 



Design Basis, or as a separate document. It will be in accordance 

with the waste management plan outlined in Section 3.3.4 of these 
Design Criteria. 

3.3.2 State and Local Regulations 

In consultation with appropriate DOE-OR0 personnel, applicable state 

and local regulations and ordinances will be reviewed to determine 
, . 

requirenents to achieve compliance with health, safety, and 
environmental regulations. Construction permits and local property 
access agreements will -- be obtained as requir-ed. Any permits, 
licenses, or other authorization required by federal, state, or 
local environmental protection statutes, or any other legal 

authorizations required by DOE, will be obtained by DOE, Oak Ridge 
Operations. 

3.3.3 Site Infornation 

Define the site conditions for each site.as necessary for design 

decis-ions. Parameters that may be riecded include the fo&lowing (see 

Appendix D for detailed requirements): 

o Property surveys, easements, and datum 

o Water levels 

o Precipitation 

o Humidity 

o Groundwater table 

o Frost penetration 

o Ice conditions 

o Air temperature 

o Noise levels 

o Winds 

o Seismology 



o Soil and foundation conditions 1 
o Site historical information (including past and current use: I 

as-built design drawings of buried utilities, structures, and 
systems: and existing monitoring systems). 1 

3.3.4 Waste Characterization 

Complete information on the type,.quantity, and existing disposition 

1 
of the radioactive wastes at.any given site will usually be required - 
prior to initiation of the Preliminary Engineering Evaluation Report 

1 
or detailed design. If data and information in existing reports is 1 
not conplete, or possibly out of date, additional characterization 
survey work may be required. Examples of additional 

characterization, to be planned by Bechtel and approved by DOE on a - - -  1 
site specific basis and according to a predetermined need, include 
the following: 

o Location and depth of buried 'wastes. 1 
0 Radiological, physical, and chemical characteristics Of 

wastes in ponds, under surface water, and/or in groundwater. - 1 
o Extent of radiological migration, groundwater flow patterns, 

-and seasonal variations. 

o Mastes/contamination in building structures.that may be 
scheduled for dismantlement or demolition. 

3.3.5 Support Facilities 

The identification of the needed temporary and/or permanent support 
1 

facilities vill be made and may include the following: 1 
o Security 

o contamination . . control 

o Structures 

o Equipment 

o Water treatment and control 
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o Access routes 

0 Monitoring system 

o Document control 

0 Administration 

3.3.6 Waste  rans sport at ion . 

The following facets for transporting the whste materials will be 
investigated as applicable: 

o Waste form and quantity to be transported 

o Mode of transportation 

o Packaging and control 

o Transportation routes 

o Local traffic ~atterns" and impact on community. 
. . . . . . 



APPENDIX A 

DEFINITIONS 

I Abbreviations/Terns Definitions 

Atomic Energy Commission 

r alpha phrticle --A positively charged particle emitted fron 

certain radioactive material. It consists r of two protons and two neutrons, hence is 
identical with the nucleus of the helium 
atom. It is the least penetrating of comnon 
radiation, hence is not dangerous unless 
alpha-emitting substances have entered the 
body. - 

[ baclgrocnind rasiation Naturally occurring low-level radiation to 

which all life is exposed. Background 

r radiation levels vary from place to place on 

the earth. - 

beta particle A particle emitted from some atons 

r undergoing radioactive decay. A negatively 
charged beta particle fs identical to an 
electron. A positively charged beta r particle is called a position. Beta 
radiation can cause skin damage, and beta' . 

r . . 
eni.tters'are harmful if they enter the 6ody.' 

r Bt21 Bechtel National, Inc. 



buffer zone A portion of the land disposal site that is 
controlled by the licensee and that lies 

between the disposal unit and the boundary 
of the site. 

Code 'of Federal Regulations . . 

Curie (the unit of radioactivity of any 
- nuclide, which decays at a rate of 3.7 x 

10'' disintegrations/second) . . - .  

contamination The radioactive substance which is not a 
portion of the material into and onto which 

it is nov dispersed. 

dauphter product The nuclide remaining after a radioactive 
atom (parent has undergone radioactive . , 

- - decay. A daughter atoh also may be 

radioactive, producing 'further daughter 
products. 

decontamination The removal of radioactive material by 
chemical or mechanical means from an 
undesirable location and placement of the 

removed radioactive material in an 
acceptable form and location. 

dis~antlenent The organized nanner by which a system or 
structure is segnented into conponent pieces 
which can be managed. 

1 
1 



r disposal site 

r disposal unit 

r 
DOE 

Isolation of waste from the'biosphere vith 
no intent of retrieval in a manner which 

does not permit easy access to the waste 
after its emplacement, and does not require 

perpetual maintenance and monitoring. 

. . 

A portion of a land disposal facility which . 
is used for disposal of waste. It consists 

-- of disposal units and a buffer zone. 

For near-surface disposal, a 'disposal unit* 
neans a discrete portion of the disposal 

site into which waste is placed for disposal. 

Departnent of Energy 

Disintegrations per minute 

External gamma radiation (.gdmna radiation 
emitted fron a source(s) external to the 

body, as opposed t o  internal gamma radiation 
enitted from ingested or inhaled sources) 

I 
engineered barrier Man-made structures or devices that are 

r intended to prevent an intruder from 
inadvertent exposure to radiation from 
certain waste or t o  prevent escape of 
radionuclides t o  the environment. 

Environmental Protection Agency 

Magnitude of radiation. It is defined and 

.measured in terms of electrical charge 
produced per unit mass of air. 



qanna background - 

g a m a  ray  

qround water 

h a l f - l i f e  

h e a l t h  e f f e c t  

Fornerly U t i l i z e d  (NED/AEC) S i t e s  Remedial 
Action Progran 

Natural gamma r ay  a c t i v i t y  everywhere 
present ,  o r i g i n a t i n g  from two sources: . (1) 

cosmic r a d i a t i o n  bombarding t h e  e a r t h ' s  
atmosphere con t inua l ly ,  and ( 2 )  t e r r e s t r i a l  
r ad ia t ion .  Whole body absorbed dose 
equivalent  i n  t h e  U.S. due t o  na tu ra l  gamna 
background ranges  from about 60  t o  125 
mrem/yr . 
High energy electromagnetic  rad ia t ion  
emit ted from t h e  nucleus of a r ad ioac t i ve  
atom, w i t h  s p e c i f i c  energies  f o r  the  a t o n s  
of d i f f e r e n t  elements and having h i g h  

penet ra t ing  power; . 
A 

Subsurface water  i n  the tone of f u l l  
s a tu ra t i on .  

The period o f  t ime requjred f o r  one-half of 
t h e  o r i g i n a l  anount of a radioisotope t o  
decay i n t o  a daughter product. 

An adverse phys io log ica l  response t o  
environmental po l lu t an t s .  . W h i l e  
physiological  responses inc lude s ickness ,  
gene t i c  d e f e c t s ,  and death, f o r  F~SRAP/SFMP 

one heal th  e f f e c t  is defined a s  one dea th  , 

r e s u l t i n g  from cancer caused by exposure t o  
rad ia t ion .  



I 
hydrogeo log ic  u a i t  Any s o i l  o r  rock u n i t  or zone which,  by 

v i r t u e  of i t s  p o r o s i t y  o r  p e r m e a b i l i t y  o r  
l a c k  t h e r e o f ,  has  a  d i s t i n c t  i n f l u e n c e  on 

r . t h e  s t o r a g e  o r  movement o f  ground w a t e r .  

i n a d v e r t e n t  i n t r u d e r  A p e i s o n  who might occupy t h e  d i s p o s a l  s i . t e  r unknowingly a f t e r  c l o s u r e  a n d  engage  i n  
normal a c t i v i t i e s ,  such a s  a g r i c u l t u r e ,  

r - d v e l l i n g  c o n s t r u c t i o n ,  and  o t h e r  p u r s u i t s  i n  
which t h e  person  might be exposed t o  

r r a d i a t i o n  from t h e  waste .  

r i n t e r i m  s t o r a g e  A s h o r t - t e r m  d i s p o s a l  hav ing  c o n t r o l  and  
s t a b i l i z a t i o n  f e a t u r e s  des igned t o  e n s u r e ,  
t o  t h e  e x t e n t  reasonably  a c h i e v a b l e ,  a n  r e f f e c t i v e  l i f e  of 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  a t  which time u l t i m a t e  

. d i s p o s a l  w i l l  be made. 

r i n t r u d e r  b a r r i e r  A s u f f i c i e n t  dep th  o f  cover  over t h e  was t e  

t h a t  exposure  t o  r a d i a t i o n  by a n  i n a d v e r t e n t  

r .- i n t r u d e r  w i l l  meet t h e  s t a n d a r d s  f o r  
p r o t e c t i o n  a g a i n s t  r a d i a t i o n  s p e c i f i e d  i n  
DOE Manual 5820.1 and i n  1 0  CFR 61 ,  or r e n g i n e e r e d  s t r u c t u r e s  t h a t  p r o v i d e  
e q u i v a l e n t  p r o t e c t i o n  t o  t h e  i n a d v e r t e n t  

r i n t r u d e r .  

l a n d  d i s p o s a l  The l a n d ,  b u i l d i n g s ,  and equ ipnen t  which a r e  r f a c i l i t y  i n t e n d e d  t o  be used f o r  t h e  d i s p o s a l  o f  

r r a d i o a c t i v e  was tes  benea th  t h e  s u r f a c e  o f  
t h e  l a n d .  



long-term management A form of u l t ima te  d isposal  and s to rage  
involving near-surface  b u r i a l  of FUSRAP and 

SFUP rad ioac t ive  wastes. Includes  
monitoring 'and co;rective a c t i o n ,  a s  

necessary, t o  ensure tha t  contaminarits a r e  . . 
not migrating from t h e  s i te  i n  excess  of 

design c r i t e r i a ,  and an i n s t i t u t i o n a l  
1 

-- con t ro l  pe r iod  not less than t h a t  Speci f ied  

i n  40 CFR 192. Control and s t a b i l i z a t i o n  
1 

f e a t u r e s  are '  designed t o  ensu re  t o  t h e  

ex t en t  reasonably achievable,  an e f f e c t i v e  1 
l i f e  of 1,000 years  and, i n  any case ,  a t  

I 
l e a s t  200 yea r s .  a F 1 

LS A Low Spec i f i c  Ac t iv i t y  - A c l a s s  of 
- - .  rad ioac t ive  ma te r i a l  a s  de f ined  i n  

4 9  CFR 173.389(c). - 

umhos/cn Micronhos per cent.imeter (10 '~ nho/cm) 1 
uR/h r Microroentgens per hour (10'~ R h r )  1 

I 

nR/h r Mil l i roentqens  per hour ( lo - )  B h r )  1 
mrad/hr 

FED 

aho 

Mi l l i r ads  per hour (10') r ad /h r )  

Ranhattan Engineer D i s t r i c t  
I 

A u n i t  of e l e c t r i c a l  conductance, t h e  1 
rec iproca l  of e l e c t r i c a l  r e s i s t ance .  

Maximum permiss ib le  concentra t ion a s  defined 

1 
per 10  CFR 20.103. 1 



I 

near-surface d isposal  r f a c i l i t y  
A land disposal  f a c i l i t y  i n  which 
rad ioac t ive  waste is disposed w i t h i n  t h e  
upper 15-20 meters o f  t h e  ea r th ' s  surface .  

National Environmental po l icy  A c t  

Nuclear ~ e g u i a t o r y   omm mission 

-- r n u c l i d e  A genera l  term a p p l i c a b l e  t o  a l l  atomic 
forms of t h e  elements:  nucl ides conprise a l l  

r the i s o t o p i c  forms of a l l  t h e  elements. 
Nuclides a r e  d i s t i n g a i s h e d  by t h e i r  atomic 

r number, a t o n i c  mass, and energy s t a t e .  

Picocurie  per l i t e r  ( 1 0  -I2 c i / l )  

Roentgen ( a  u n i t  of exposure t o  ioniz ing 
r a a i a t i o n ) .  I t  is t h a t  amount of gamna or 
x-rays required  t o  produce an e l e c t r i c a l  
charge t h a t  i s  numerica l ly  equal t o  2.58 x 
10'~ coulombs/kg. 

The b a s i c  u n i t  of absorbed dose of ioniz lng 
r ad i a t i on .  A dose of one rad  means t h e  
absorpt ion of 1 0 0  e r g s  of rad ia t ion  energy . ' I. 
per gram of absorbing mater ia l .  

r a d i o a c t i v i t y  The spontaneous .. decay o r  . d i s in t eg ra t i on  of 

r a n u n s t a b l e  atomic nucleus ,  usual ly 
acconpanied by the  emiss ion of ionizing 

r rad ia t ion .  



radioactive decay 
chain 

radon 

A succession of nuclides, each of which 
transforns by radioactive disintegration 

into the next, .until a stable nuclide 
results. The first nenber is called the 

parent, the intermediate nenbers are called - 
daughters, and the final stable menber'is 

called the end product. 

-- 
A radioactive, chemically inert.gas having a 
half-life of 3.8 days (radium-222); formed 
as a daughter product of radium (radium-226). 

radon background Low levels of radon gas found in an area due 
to the presence of uranium or radium in soil 

and building materials. 
. . 

radon -daughter 

remedial action 

One of the several short-lived radioactive 
daughter products of radon. (Several of the 
daughters emit alpha particles.) 

Steps and processes that are undertaken to 
physically identify, decontaminate, 

stabilize, or otherwise provide long-term 
management of radioactive materials t o  
permit certification for unrestricted public 
use of the  area or site. 

Radon daughter concentration (the 
concentration in air of short-lived radon 
daughters, usually expressed in pCi/l; also 

measured in terns of working level (WL). 



Roentgen equivalent man. The unit of dose 
equivalence for all types of ionizing 
radiation which expresses the effectiveness 
of the absorbed dose on a connon scale. The 

rem is the basic unit used to record the 
accumulated dose equivalent to personnel. 

site closure and Those actions that'are taken upon completion 
stabilization -- of operations that prepare the disposal site 

for custodial care and that assure that the 
disposal site will remain stable and will 
not need ongoing, active maintenance. 

SfMP Surplus facilities Nanagenent Program 

surveillance Observation of the disposal site for 
purposes of visual detection of need for - maintenance, custodial care, evidence of 

intrusion, and conpliance with other license 

and regulatory requirements. 

working level.. A unit of radon daughter 

exposure, equal to any combination of 
short-lived radon daughters in 1 liter of 
air, that will result in the ultimate 
emission of 1.3 x 10' nev of potential 

alpha energy. This level is equivalent to 
the energy produced in the decay of the 
daughter products that are present under 
equilibrium conditions in a liter of air 
containing 100 pCi of radium-222. It does 
not include decay of lead-210 (22-year 
half-life) and subsequent daughter products. 



WBS NO. 

Working Level Ronth - An exposure to r 
one-WL concentration for 170 hours per month. 1 
Work Breakdown Structure identification 

sequence number designated by DOE. (See 

1 
, . 

Appendix B for list of identification 

numbers for the specific sites.1 
1 

-- 1 
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APPENDIX C 

U. S. DEPARmENT OF ENERGY CuIOE~IUES 
FOR RESIDUAL M D I O A t l l V I T Y  AT 

FORMERLY UTILIZED SITES RENDIAL KTIOU P W G M  
AnD 

REWTE SURPLUS FACILITIES WWKI )ROCMW SITES 
-- 

( V  1. July 1985) 

r A. INTRODUCTION 

This document presents U.S. Department of Enerw (DOE) rad4ologlcal 
gro tec t lon gutdelthts f o r  cleanup o f  residual radioact ive materials and r managrunt of the resu l t ing  wastes and ns i tues.  ~t i s  appl icable to s i t e s  
i d e n t t f t r d  by thlt Forserly U t l l i zed  Sites Uratdial Act ion P r o g r u  (FUSRAP) and 
remote s i tes  i den t i f i ed  by the Sutplus Fac i l i t i es  bnageaent P r o g r u  (sfw).. r TM ~OPICS Covered are basic ~OSI limits. ~ ~ i d ~ ~ i ~ e ~  *I a ~ t h ~ ~ i ~ ~ d  1i.its tor 
allowable 1evSls o f  n s i d u a l  r a d l o u t i v i t y ,  and requt rewnts  f o r  control  of 
the radioactive wastes a d  residues. 

i- - 
I ~ r o t o c o l s  t o r  identification, characirr izrt ion, and &signation of FUSRAP 

s i t e s  f o r  remedial action; for  impltmentation of t h e  t e n d t a l  action; an6 f o r  
c e r t 3 f l c r t i o n  of a FUSRAP s i t e  f o r  release for  unrestr ic ted use are given i n  l r separate d o c m e 1  (U.S. Otpt. Energy 1584). kn deta i led I n f o r u t i o n  on 
rpp l lca t ions of the guidelines presentrd herein, including procedures t o r  
& r i v i ng  s i te-speci f ic  guidelines t o r  a l lo r rb le  leve ls  of ras4b\ul radio- r u t i v i t y  tw LIS~C (0%. 1i.l~. i s  tontainea tn a s w p i . m ~ r ) ,  & u n t o -  
referred to herein as the * s w p l w n t m  (U.S. Oept. Energy -). 

*Residual r r d i oac t i v i t f  fncludes: (1) residual  concentrations o f  radio- 
rruclides l n  s o i l  u te r t a l ,P  (2) concentrations of a i r b o r n  rrdon decay 
products, (3) exterra1 radiation level. ud (0 surface Contutnatien.,,: 
A * b * ~ ~ I c  dose l i m i t g  1s a prescribed str ldrrd fmm h l c h  l i s i t s  t o r  quantities 
t h a t  can be monitored a d  controlled are &rived; It i s  rpe t i t4 .d  l n  terns o f  
thr ef fec t ive  dose equivalent as &fine6 by thc In te rno t iona l  Corrission on 
Radiological Protection (1CRP 117 ,  1978). k s i c  a r e  l t m i t s  are used 
e x p l i c i t l y  f o r  der iv ing ~ u i 6 e l i m s  f o r  ns idua l  concentrations o f  radio- 
nucl ides i n  ro t1  u t e r l r l .  except f o r  thcriu and t a d i u .  Gu i k l i nes  f o r  

*A remote SFMP s i t e  I s  o m  that i s  eacess to DOE Progranmat4c needs me i s  
located outside r u j o r  operating WE research and development or  production 

T .area. 
1 **The tern .soil u t e r i a l w  refers to a l l  material belor  grade leve l  a f t e r  

rcmrala\ r t t l o n  i s  completed. r 
Rev. 1 



n s l d u a l  concentrations i f  t h o r l u  and r a d l r r  and for th ather three W n t l -  
t i es  ( r l r b o r w  ladon &cay products. e x t e r ~ l  9- rad f r t i on  leval. &nQ 
Surface c o n t u ( ~ t l o n )  are based on ex is t ing  radiological protect ion Stlndards 
(U.S. Environ. Prot. Agency 1983; U.S. Wuel. Reg. C m .  1W). These ttrndards 
are asslsed t o  be consistent w i t h  basic dosa l lm f t s  wl fh ln the uncert r inty o f  
derivations o f  levels d res idual  ?ad,loactivity from basic l i m i t s .  

A "guldel img f o r  residual r a d i o a c t i v i t y  i s  a .leva1 o f  m s i d u r l  ?adlo- 
a c t i v i t y  t ha t  i s  aCC~Dtable i f  i h e  use o f  th s i t e  i s  tO ee unrestricted. 
Guidelines f o r  r rs idual  r a d i o a c t l r l t y  p r e y n t r d  herein a n  of two kinds: 
(1) generic. site-independent gu ide l ines taken from exist ing rad ia t ion protec- 
t i 0 0  sfmdrrds,  a d  (2) s i t e - spec i f i c  guidelines 6erlvea from basic dose 
l i m i t s  using s i te-speci f ic  models and data. Generic guioeline values are 
presantad i n  t h i s  & c a n t .  Procedures and data f o r  deriving s i te -spec i f ic  
g u i d e l l m  values are given i n  t h e  supplewnt. 

An mauthorlaed l i m i t g  i s  a l e v e l  o f  n s i d u a l  r rd loact fv i ty  that must not 
be exceeded i f  the m e d i a l  a c t l o n  i s  t o  be conslbrred complettd. Uneer 
normal clrcumstanees, expected t o  occur a t  most sltes. errthorlaed l t m l t s  f o r  
n ~ l d u r l  r ad lo r c t i v i t y  are set  equal t o  guldeltne values. Exceptionrl condl- 
t ions f o r  which authorized l l m l t s  mlght d i f f e r  frm quldt l ine values are 

-specif led i n  Sectlons D and F. A s i t e  u y  be release4 for unrestr icted use 
only if the residual r ad ioac t i v i t y  does not excied guldr l ine values a t  the 
time remedial act lon i s  completed. Restrictions rhd controls on use o f  the 
Sfte must be established a d  enforced i f  the residurl  r ~ d f o a c t f v i t y  rxceeds 
guidel ine values. The appl icable contro ls m d  restr ict ions m specif ied i n  
SectSon E. 

ME po l f cy  requfres t h a t  a l l  exposures t o  n d l e t l o n  be l i m i t e d  to l eve ls  
t ha t  a re  as lor as. reasonably achlevrble (AURA). . I q l a c n t a t t o n  o f  AURA 
po l i c y  i s  spec i f ied  as procedures tp be applied after rvfhorired l i m f t s  have 
k e n  set. For s l tes  ta k released f o r  unrestricted UH, thr i n ten t  i s  to 
mduce n s i d u r l  r a d l ~ : t l v i t y  to leve ls  t ha t  are as far  k l w  authorized 
l l m i t s  as rrasonable considering technical, u o n a i c .  a d  ~ C C l a l  factors. A t  
s i t r s  where the ns ldua l  radioactivity i s  not redvied to levelL Unt pemlt 
relaate f o r  unrestricted use. AURA po l l c y  i s  ig leaent rd  by establ ishing 
controls to nduce exposure to l e ve l s  thlt m as lor 8s i s  mrsonably 
uh lev rb le .  Procedures f o r  i g l c w n t i n g  A m  pol icy m &scribed i n  th 
s v p p l m n t .  A m  policies. procedures. and actions mt k docmented a d  
f i l e d  as a gemanent -cord w o n  corp le t ion o f  ~ C f . 1  ac t ion  a t  a s i te .  

The baslc"1lmft fo r  the annual radiat ion dose received by m ind iv idua l  
melaber o f  the  eeneral publ ic  i s  500 mredyr  f o r  8 period o f  exposum no t  to 
exceed 5 years m a  an average o f  100 mredyr over a l i f e t f w .  the c o m l t t e d  
e f fec t i ve  dose equivalent, as def ined i n  ICRP Publication 26 ( I C R P  1977) and 
calculated by d o s i u t y  models dcrcr lbed i n  ICRP Publicrtfon 30 ( I C R P  1978). 
sha l l  be used for  determining t h e  dose. 



Res (dual toncentratlons o f  r r d fonuc l f bs  tn sot1 w t r r t 0 1  Shal l  k sprc(- 
f l e d  as above-background concantrations avtrapsd over 8 R  area of 100 3. If - 
t h e  t r n c t n t r a t i o n  i n  any area i s  found to u c r e d  the artrage by a fac to r  

raa te r  than 3. guidt l lnes for  local coneentrotions shal l  a lso  be rpp \ l t r b l e .  
b s e  *kt spot* g u ( ~ e 1 i m s  drptnd on V* extent of M. elevate6 loca l  towen-  
t r a t f ons  ma arr glven i n  fhc supp l l r n t .  

The gener ic $ui&l lner l o r  n s i d u a l  concentratfonr o f  Th-232, Th-230, 
Ra-228. ma Rr-226 m: - 5 pCf/g. averaged over the f l r s t  15 a of s o i l  b t l w  the surface - 1s pCi/g. averaged over *a-thkt layers O f  s o i l  .o re  than 

15 cm below the surface 
These guidel ines t a k t  i n to  account I n g w d h  O f  118.226 fror Th-230 and of 
Ra-228 from Th-232. and assme s t t u l r r  epui l ibr i ra .  If ef the r  Th-230 m d  . Rr-226 or  th-232 on6 ila-228 are both prestnt, n o t  f n  secular equ51lbrlm. t he  
gu ide l ln ts  apply t o  the higher conctntra:ion. If other m(xturrs o f  radlo- . 
nucl {des occur. the concentrattons o f  ind(vlUua1 radionucl Ides s h l l  k 
r t d u c t d  -so LKat the dose for thc mlxtu?eS rill not exceed the  basfc dare 
l i m i t .  f x p l { c i t  fomulas for  calculating n s l d u r l  conctntrat lon gu l6e l lms  
for-mixtures are g l v rn  i n  trw supp l r rn t .  

The gu lde l i n t s  f o r  ns idua l  concentratlons t n  r o l l  mater la l  o f  a l l  a ther  
rad lonuc l id ts  s h a l l  be e r t v e d  f rw basic  b s r  l i m l t s  by mans o f  an m v i m n -  
u n t a l  p a t b a y  analysls using s( t t -spec l f lc  6iU. ?r#eduras f o r  6erlv5ng 
these gu ld r l i nes  m glven i n  thz supplcunt. 

C.2 Airborne Radon Dtcay Products 

Ccnerlc g u l d e l ~ n e s  t o r  conctntrat(ons of 8Irbom radon &cay probucts 
s h a l l  apply to e x l s t i q  o c c l p l d  or habt t rb le  Sttuctvrrs on priwrtl property 
t h a t  are intenbed f o r  v n n s t r l c t r d  use; S t r v C t v r r S  thrt d l1  k 6 e m l l s k d  o r  
bu r l ed  are exc1ud.d. fhc mplfceble g t n r f c  guf6rlfrr (40 ftR U 2 )  ts: f n  
m y  occupied or habitable :i!ld(ng, the .objective of R d t a l  act fon s )u l l  be. 
a d  reasonable e f f o r t  rhlll be u 6 c  to ~ h l l ~ .  U m u l  averagt (or 
equivelent') +adon atcay product concentratfan Cf~ludtrg  background) not  t o  
axceed 0.02 WL.. t n  ony cast. the r4bon 6cCW V a o c t  Concentration 
(tnc\uding bactground) shall  not exceed 0.03 a. Ucwdlal act ions a r t  not . 
t t q u i r r d  i n  order te comply w i t h  t h i s  guibt l( f i t  *en *re i s  r e a s o ~ b l e  
rssuranct t h a t  resfdual  rad iorc t iv t  u t e r l a t s  are mt tht cause. 

C. 3 External  Gamn nadlr t lon 

The average l eve l  o f  grma r rd la t i on  ins(de 6 bul ld lng o r  h b l t a b l e  
s t r u c t u r t  on a s i t e  t o  be released f o r  unr ts t r i c ted  ust  shal l  not  excttd i h e  
bactground l e v e l  by mart Uun'2O yvh, . 

*A ~ o + t ( n g  1ev t \  (a) 5s.any coublnatlon of short- l tved rrdon'decry products 
tn one l i t e t  o f  a i r  that  w i l l  r t s u l t  i n  the u l t { a r t c  a i r s i o n  o f  1.3 x 10' HCV 
o f  p o t e n t i a l  alpha entrpy. 



The f o l l w l n g  ~ w r l e  guldeltnes, adapted from strhdards of thr U.S. Nuclear 
Regu l r toy  Comlsslon (1982). are appl tcrb le  only t o  ex ls t ing  s t p c t u r e s  and 
equ ipen t  tha t  w411 rat k bemoltshed and burled. They *ply to bo th  i n t e r i o r  
and ex ta r l o r  surfaces. X f  a bu l ld tng  .is dem1tsh.d and buried, the e u l d e l l ~ ~  
i n  Section C . l  8 r a  -1lcable t o  the m s u l t l n g  c o n t u t w t t o n  i n  thc ground. 

A1 l m a b l e  Total Residurl Surface 
Contemtnatlon (60m/100 &)t1 

Rrdionucl ldesta .- ~ v e r r $ t t ~ , t ~  kx fmmt4 . t8  ~ e a o v a b l r t 4 , f ~  - 

U-N~ tu ra l ,  U-235, U-238, md 
' essoclet td decay products s ,- 'U,Ot% 1,0000 

Beta-guaa mi t t e r l  (radionuel Ides 
w i th  decay bodes other U u n  alpha 
n t s s l o n  o r  spontanrwr f fsston) 
eacept S r 9 0  and o t h r n  noted ebove S,W@$-y 15,0006-7 1.OOOg-y 

t1 As used l n  t h j s  table, bp (dts lntrgrat tons per  mfnvtr) means t h e  ;ate of - 
emission by radlorct lve u t e r l r l  as d r t t r a i n t d  by correct ing U w  counts 
per minute &asumd by M approprlete d r t rc to?  for Mckground, e f f  ic lency,  
and g e o w t r t c  facterr  assoe(afrd dth th instr-ntat ion. 

1' Where surface c o n t u l ~ t i o n  by both a l p h -  vd b e t a - w - r t t t i n g  r rd lu -  
n ~ l t e e s  ex ts ts ,  the l l r t t s  established for alphr- and k t r - g r u - a l t t t n g  
radlonueltdes should apply indepedrnt ly.  

ia kasurements o f  averaw c o n t u l ~ t l o n  should W t  k everaged over an a r t a  
of  mre t h n  1 3. f o r  objects o f  less surface mr. the average should 
k br r l ved  for e K h  such objoct. . . 

t4 The average and urlm dose rates assoctated dth surface cont..irutlon 
' i r su l t t ng  from k t a - g l l r u  rlttrn should n o t  exceed 0.2 mradlh md 
1.0 arcYh.  vwpcetlvely, 8t  1 lo. 

ts The mexlmu c o n t r r l ~ t l o n  l eve l  8pplies to m 8-8 of not  -re t han  
100 a'. 

t6 The mount  o f  movable radtorc t lve materfal pe r  100 o' o f  surface area 
should be deter r lnrd by w<ping tbt area dth d v  ftlter o r  s o f t  absorbent 
paper. apply ing rodcrate pressure. a d  mersurfng the uount o f  r ad ioac t i ve  
u t c r t a l  on t h e  wipe rlth an appropriate lnst-nt of k n w n  efficiency. 
Vhen removable cen tu iM t {on  on objects of sut f rce area l ess  than 100 c d  
4s dtt tmintd, iht a c t l v l t y  per unlt area should be based on t h e  actua l  
area and the m t t r e  surface should be wlped. The nubers i n  t h i s  co l ran  
are maximum mounts. 



0.  W n O R I Z E O  LIUlTS FOR RE SI WhL IUblOlCTlVlTV 
. 

th8 rewdial action slull not k considend coq le te  unless Uw r e s i d ~ a l  
rrdfoactivi ty i s  belor authorized limfts. kthortzed limits shall k se t  equal 
t o  gufdrl inrs  for msldull radiotctfvity unless: (1) erce~t ions  rpnctf(e0 i n  
Section F of t h i s  docurnt  are  rpplicablr, i n  which case m authortxed lh i t  
u y  ba s e t  above the guieeline value tor thc specific locatfen or conditfon tc 
rhich the  erceptlon fs applicable; or (2) on the basis of rite-rpeclfic data 
not used i n  establishing uw guieel~nes, 1t can k clerrly established tht 
limfts k l w  the guidelines are masoruble ud em k achieved vlthout, 
avprrclable increase i n  cost of- the w t d i r t  Utton.  krfhottxed limits that 
d t f f e r  frca ~ u i d r l i n r s  must be justified and established an a site-specific 
basis. v l t h  documentation thrt must k fflrd as a mrunent record upon cm- 
e le t ion  of rrmdlal action a t  e si tc .  Authorized limits differing fmm the 
~ u i d e l i n e s  must be approved by thr Director, oak Rfdgr Techntcrl Sewices 
O(vislon, for F U S W  a d  by the DlrutDr. Rlchland Surplus Fdcilitles Manage- 
aent Program Office, for rmote SFW-4th concurrrncr by the Director of 
t raedial  Action Projrcts for both prugrus. 

E. CONTROL OF RESIWAL RADIOACTIVITY AT fUSlUP AM0 REK)TE SFWP SITES 

- Res(dua1 tadloactivity abovr thc puidclinrs a t  FUSu and remote SFHP 
s i t e s  must br unaged t n  accordance dth welicablr Orders. Thr WE 
Order Sr80.U requfres compliancr w t t h  appllc&le frdtral ,  s t r t e ,  a d  local 
e n v l r o m n t r l  protrction standads. 

-The operational a d  control nqulmcnts  sprc i f f td  i n  the follovtng #)E 
Ordrrs sbl l  apply to Interim storrpc, tnttrim u n a g m n t ,  and long-term 
unagewnt .  

a. S U O . u ,  ' Iglcwntatfon of thc kt ionr l  Enviromntal Policy kt 
b. 5480.U. Envfromntal Pmtectton, k f e t y .  a d  I k a l t h  Protection 

Progru for DOf Oprtationr 
e. W . 2 ,  h z a r ~ u s  ud irdlorctlvr Mixed Waste knr-nt 
d. 5480.4. tnv$rorm+rl  Prouction, Safety, a d  Health Protectton 

Stmdrrds 
e. W . U .  tnvtrwrrntal .  Safety, ud Health Rwraisal Progru 
t. S483.1, Occ~a t tocu l  Safety a d  Health Progru for Coverment- 

O*md ContractarDpe?8trd Facflities 
g. 5261.1, h v ~ r s m n t a l  Protection. Safety, AM Milth Protrctlon 

Infomation Rrport1ng Rcqufmnts 
h. 5484.2. Unusual Qccurnoce Reporting SyStto 
1. S820.2. Rrdioact$re ~ i s t e  knagrxnt  

a. Control a d  stabilization featurcs shall be dcsfgncd to ensure, 
t o  the  extent nrsonrbly achlevrble. an effrctlve l i f e  of 
50 years and. in m y  casr. at  least 25 years. 

REV. f 



t. &eve-bactgroun~ Rn-222 concentrations i n  th atasphere &bore 
faci l i ty  surfaces or openings ~ ) u l l  not excnd: (1) 100 6 1 ; ~  
a t  any given point, (2) an annual rveraw concentration of 
30 gCl/L over the faci l i ty s i t e .  id (3)  m annual overrgc 
concentration of 3 pCi/L a t  or  above any location outs(& the 
f r c t l t t y  s i t e  (DOE OrQrr 548O.U. Attrchrnt  XX-1). 

c.. Concentrations of tadionuli&s i n  the groundrater o r  quant i t i ,~  
of restdual rsdlorctive m a t ~ r i a l s  8-11 not uceed mxfsting 
federal, s t r t e ,  o r  local stmdrrds. 

d. Access to a s i t e  shall be controlled and mlsura of onsite 
material c~ r . ru ;~~ . r ed  t, *ssidual rrdforctivity rh r l l  bt 
prevented through ippropr<rte rb ln i s t r a t fve  controls and 
~ h y t f ~ a l  barrfers--active and passive controls as Utrcr ikd by 
the U.S. Envlromental Protection Agency (1983--p. 595). These 
control features should be desfgned to ensurt. to the extent 
s o b  C t v  f 0 t a t  25 years. The federal 
goverrvrnt shll have t i t l e  t o  thc property. 

. t . 2  l n t c t i r  Kanagewnt 

r. A s l t e  m y  be released under interim unrgcwnt vhrn the rrsidual 
- radlorctivity axceeds guldtline values tf the rrsfdurl radio- 

act ivi ty is i n  ~nrccessfble locetfons and vould be unnasorubly - costly to  reaove, provided that  adfnis t ra t ive  controls i r e  
established to ensure that no m b e r  of the publtc shr l l  
receive a radlatton dare exceedfng thc besic dose l i m i t .  

b. The abinis t ra t ive  controls, a s  approved by WE. shall includs 
but not k limlted to perfodic mnltoring, w m p r i a t r  shielding, 
physical brrrfers to prevent access, a d  rpgrogriate radiological 
safety r a r u m s  during uintrruhce, renovation, 6rrPlition. or  
o t h r  rc t lv i t ies  that  might disturb nsidrul  rrdtoret ivt ty 
o r  cruse it to migratr. 

c. The onur of the s l t e  or rpproprfate federal, s t a te ,  o r  local 
outhorittes slut1 be nsponsible for enforcing the ~ t n i s t r a t t v e  
conttols. .- 

t . 3  LonwTem knrpcwnt . - . 
Uranlm. Thoriu. and Their Decry ?roducts 

a. Control and s tab~l izat ion features stu11 k designed t o  ensure, 
to the  extent masonably achievable. an e f f u t ~ v e  l i f e  of 
1,000 years in4. 4n any care, it leact ZOO yea-. 

b. Control and s t a b i l ~ ~ a t i o n  features shall be designed t o  rnsure 
that  ln-222 emanation t o  the atmosphere fr- the ~ a s t e  r)H11 
not: (1) exceed an annual average release rate of 20 pCi/m2/s, 
a d  (2) increase the annual averrgt l a 2 2 2  ConcentratSon a t  or 
above a y  location outsldc the boundav of thc contamimted 
area by more than 0.5 pCI/L. Fteld verification of emanation 
rater i s  not required. 



c. P r t o r  b placrwnt  of any potentially biodrgrrdable c o n t u l -  
cu te6  wastes i n  a long-trm unagmrn t  f a c f l i t y .  such wastes 
s h a l l  k properly conUltloMd to r n s u n  tha t  (1) tS g e n r a t l o n  
and escapr of blogrnic gases will  not cause thc n p u l r r r n t  i n  
paragraph b of t h f s  srctlon (E.3) ta k rxceedtd, ard (2) bio-  
&gradatton within the f r c ( l l t y  r i l l  not n s u l t  in  p r w t u r e  
s t r u c t u r a l  f r i l u r e  in  violrt{on of th requ{rmnt s  i n  para- 
g r w h  a of t h l s  section (E.3). , . 

6. Groun&rter sh l l  k pretectod f n  accordan& w i t h  40 CFR 
192.20(r)(t)  a d  192.2O(r)(3). as mDlicable to F u S M P  rhd . . 
r e m t e  SFW s l tes .  

.- 
e. Accrss to r s i t e  should be controlled and misuse of o n s i t e  

u t e r i r l  contaminated by ks ldua l  radioactivtty should be . 
prevented through approprfate a 6 i n l s t r r t l v e  Controls and 
physical  barr l r rs--actfve and prsrlve controls as descrfbed by 
t h e  U . S .  Envfromentrl Protection Agency (1983-p. S95). Thrse 
con t ro l s  should be doignrd t o  k ef fec t fve  t o  the ex t en t  
reasonrble for  a t  l r r s t  200 years. The federr1 Qovermrnt 
s h a l l  have t l t l r  to the property. . 

Other Radionucl ides 

t. - ~ o n g i t e m  unagement of other rad{onuclfdes shall  be i n  accordance 
- w i t h  Chapters 2. 3, and 5 of WE Ordrr 5820.2, as appl lc ib le .  

F.  EXCEPTlOUS 

Exceptions t o  the r r q u f r u t n t  that  authortxed i l a j t s  br s e t  equal t o  the  
gufdclfnes m y  be wde  on the basls of m u u l y s t s  of Sfte-specffic aspects  of 
8 designated sf- tha t  were not t r t r n  4 m t o  account In  6rrtvihg thr g u l b t l l m ~ .  
&ccptlons t . q u f n  rpprovals as s t r t r d  in  S e t t o n  0. Specific s t t u r t l o n s  t)ut 
wr r rmt  exceptions am: 

8. W e r e  r e s d t r l  rctlons wu ld  pose a c l ea r  a d  present r t s k  of 
i n j u r y  t o  mrkers  or  W r s  of th Qenrrl publtc, how* 
r tandfng rrrsonable measures to avoid o r  i+buce risk. - - 

b. U h r e  r m d l r l  rct5ons--even lftrr 811 reasonable mtttgltive 
r a s u t r s  h v e  been te ten-wuld  produce envlmmentrl  hrr th.t 
4s c l r a r l y  excesstvr compared to the health b e m f t t s  t o  w r s o n s  
l t v$ng  en or  wrr affected si tes.  now or  i n  thr  fu tuw.  A 
c l e a r  excess of envl+opentrl h m  i s  ham UIIt is l o n g - u r n ,  
~ n l f e s t .  and grossly dtsproportforute to Malth b e m f t t s  tht 
may rrasonably be antictprted. 

c. m e r e  the  cost of remedirl acttons f o r  contrmlrutrd so41 1s 
unrtasonably high n l a t i v e  to bng- te r r  benefits and rhtrr t h e  
res idua l  radioactive u t e r i a l s  do not pose r c l ra r  pmsen t  or 
f u t u r e  r t s k  a f t e r  taking mcrssrr). control measures. tk 
1I le l ihood  tha t  bulldlngs w l l l  br errcted or that  people 
spend long perl0dS of tlme a t  such a s l t e  should be conslet-6 
i n  rvr lur t ing th l s  risk. Rtudial  actlonr r i l l  generally no t  



be m c e s s a ~  *re only mtm? puantit las rf mstdual radfo- 
active s a t e r i a l s  a r e  involved or  where mst4url r r d t u c t t v e  
r r t e r f r l s  weur  i n  an inaccessible  location it rhich site- 

# 
SDeciffc factors l t m l t  t h e f r  tu la rd  and tra *iCh t h y  are  
cost ly  o r  6 i f f f c u l t  to remove. Exuples  m r t s f d w l  radio- 
active n t a r f a l s  under hard-surface prrblic roads a b  SlOewalts, 
around public s r r e r  l fn r s ,  or tn fenca-post fmundations. In 
order t o  invoke'this exception, a sfte-specific r n r l y s i s  mst 
be provi6ed to es t rb l i sh  t h a t  i t  rould not cause m ~ n d i v i d w l  
t o  receive a radiation &re In a rc r s s  of the b o i c  Qse limits 
s ta ted  i n  Section I. md r statement s p r c t f y i ~  the res ldur l  
radiorct tvi ty  ulst be included In t he  approprtrte s t a t e  an6 
local rrcords-.- 

6. Where the cost  of cleanup of  a contmfruted bullding i s  c l ea r ly  
unrersonrbly high n l a t f v r  t o  the b e ~ f i t 8 .  f ~ t 0 r S  tMt  s M l 1  
be included i n  t h i s  j u d p e n t  are t he  anttctprtrd period of 
occupancy, the incrementtl rad ia t ton  level that  mu16 be effected 
by remrdlrl actlon. t he  res tdur l  useful l f f e t i r  of the building,  
t he  potential  for future construction a t  the s i t e ,  and the 
appl ic rb i l f ty  o f  remedtrl r C t i 0 h S  t h a t  ~Ould  k l e s s  Costly 
than removal of the re r ldur l  r rdfoact ivr  u t e r l a l s .  A rtatr- 
wnt sptelfyfrrg the res fdur l  radfoactfvfty 8ust be included i n  
the approprfate s t a t e  and l o c a l  records. 

. - r. h e r e  them i s  ne feasible  ~ d l a l  action. 
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U.S. Enviromrntrl Protection 4tncy.  1 .  Strn6tf-d~ for Reudlrl Actlonr 
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APPENDIX D 

SITE IMFORNATION FOR SPECIFIC SITES 
(See Design Criteria, Section 3 . 3 . 3 )  

- 

GENERAL 

This appendix is -- a general outline o f  the information that will 
be obtained for a FUSRAP/SFMP site through historical research 
and/or field investigation activities during site 

characterization. This information will be used as a starting 
point for preparation of Design Bases for the sites. The data 

unique to r particular site are enclosed between single 
asterisks ( * . . * I .  

SURVEYS AHD DhTUN 

- 
Infornation on site description, surveys, plant coordinates, 

plant datum, plant grade, horizontal and vertical survey 
control points, plant grid north, site boundary, access roads, 

railroads, etc., will be obtained. 

WATER LEVELS 

r I 

For -sites located on rivers, lakes, or it .the ocean, the 
probable maximum and minimum vat-er levels and their r fluctuations will be obtained. The design naximun flood 
e.levations, as noted below, will be investigated and recorded . 

.; r .for the site: 



Naxinum recorded  h igh  water  
100-year p r o j e c t e d  f l o o d  
Probable  maximum f l o o d  
Maximum p r o j e c t e d  wate r  level for p l a n t  s a f e t y  
Design h igh  w a t e r  
Design low wa te r  

E leva t ion  Above 
Mean Sea Level 

(MSL 
I '  

(*..*) 1 

( I n  g e n e r a l ,  t h e  100-year f l o o d  s h a l l  be used f o r  des ign . )  
1 

. . 

R a i n f a l l  . . 

Average arinual i n .  
Dai 1 y maximum i n .  1: 
Design hour ly  maximum (100-year s t o r m )  i n .  
Probable  maximum p r ' e c i p i t a t i o n  (P.MP) p e r  hour .  i n .  1 ' 
f l a s h  f l o o d s  c a u s e d  by thunde r s to rm may occur and a r e  t o  be 
cons ide red  i n  t h e  des ign .  (Note  v a l u e  t o  be used i n  f l o o d  
des ign  a s  ;..* i n .  p e r  hour . )  

SNOWFALL (*. .* 1 1 
I 

Average annual  i n .  - 
Season maximu? - i n ;  . . . 1 '  
Maximum f o r  non th  o f  *..* i n .  
Da i ly  maximum I n .  
Design snow l o a d  lb / sq .  f t .  

1 
I 



r 5.0 CPOUNDWATER TABLE 

The high water table to be used in design will be stated. r 
For the design of all underground structures, the high water 

r table will be assuned as elevation *..* ft. 

r .Average groundwater level is approximately at *. .* ft. 

r 6.0 FRCST PENETRATION 

Depth below grade r *..* in. 

7.0 ICE - 
r 
I 

If applicable, ice pack formation will.be described giving 

appropriate design loads. 

8.0 AIR TEHPERATURE ( * . . ' I  r 
Maxirnun design r *F 
Minimum design O F  

Average annual O F  

r Average wet bulb O F  

Average dry bulb F 

9.0 llOISE LEVELS 

r Boise level neasurenent and nonitoring during construction will 
be maintained for sites as required by local authorities. 



30.0 W I N D S  - 
Based on 100-year recurrence interval, the design wind 
velocity shall be *..* mph at *..* feet above grade in 
accordance with the UniTorm Building Code (UBC). The . . 
prevailing wind is in *..* direction. Wind velocity will be 
adjusted as appropriate for structure height and gust 
factors. The effects of tornadoes will be investigated as 
required by site conditions. 

The site is in UBC Zone *..*. Seismic loads shall be . 

considered' in accordance with Section. 2312 of UBC criteria. 

Verification of whether a higher zoning than that required by 

-UBC may be more appropriate for the particular site will be 
made. 

12.0 GECTECHN1CP.L INVESTIGATIONS 

Subsurface investigations will provide a description of the 

soil and geological and hydrological conditions and other data 
for the preparation of .Soil and Geological Investigation 

Reportm. The design basis will list from the report the 
hydraulic gradient of ground water, soil profile, location of 

bedrock, determination of confined and unconfined aquifers, 
establishment of monitoring wells, test results Of soil and 
rock properties, allowable bearing and/or pile capacities (as 
applicable) for foundation design, active and passive lateral 

earth pressure, etc. Compaction criteria and maximum slopes 
for excavation will also be specified. 



13.0 GUIDELINES FOR RESIDUAL RADIOACTIVITY r 
To be developed for each site. Refer to Appendix C. 

r- 



r 2.2 DESIGNATION OR AUTHORIZATION DOCUMENTATION 

r The following document designated or authorized the remedial action at the Schnoor site. 
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Memorandum from James W. Wagoner (DOE-HQ) to L. Price (DOE-ORO), 
"Authorization for Remedial Action at Schnoor Site in Springdale, 
Pennsylvania," BNI CCN 095788, September 25, 1992. Attachment: 
"Designation Summary for C. H. Schnoor and Company, Springdale, 
Pennsylvania" (June 9, 1992). 11-56 

Memorandum from R. P. Whitfield (DOE-HQ) to Manager, Oak Ridge 
Field Office, "Authorization for Remedial Action at the Former 
C. H. Schnoor & Company Site, Springdale, Pennsylvania" 
(October 8, 1992). 11-62 

Letter from W. Alexander W i l l i i  (DOE-HQ) to Mr. Smart Hunt, 
Re: Designation of the former C. H. Schnoor site as part of 
FUSRAP (October 14, 1992). 11-63 

Letter from W. Alexander Wiiams (DOE-HQ) to Mr. Frank Pucciarelli 
(Conviber, Inc.), Re: Notification of designation of the 
C. H. Schnoor site as part of FUSRqP (October 2% 1992) 11-64 


