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PREFACE TO DESIGN CRITERIA 

T h t s t  drsiqn criteria have barn-written i n  a generic form that 
sunmarizes criteria applicable for remedial action and long-term 
mmagcnent activities associated with the radioactive vaster at the 
fDSRhP end S?HP sites. Site-specific Information is provided in the 
appendices to this generic document. As r specific &cope of work 
for 8 site i r  determined, design bases and Work plans for each of 
t h e  rites will be #tvelop+d. - 

Pppendiw A contains definitions of terns used in these design 

criteria and referenced documents. hppendix 1 provides a Iigting of 
PDSPhP and SrnP rites by IJBS number and contains estimated waste 

quantities at the sites. Appendix C contains the rtsidual 
contanination and waste control criteria. Appendix D lists site 
information for specific sites sfhiehawill be required as a remedial 
a c t i o n  for the specific aite is developed. This information will be 

included in the work plan for each site. 

The design criteria will be referenced by the designation 
145D1-00-DC-01. 

These design criteria will be periodically revised, as appropria.te, 

t o  reflect new practices, additional information, revisions of 
applicable regulations, end standard revisions. 
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1.1 SCOPE 

T h i s  document def ines  t h e  design c r i t e r i a  for  the i d e n t i f i c a t i o n  of 
mater ia ls ,  evaluat ion of remedial ac t  ion a l t  ernat ives ,  se l ec t  ion of 
desjgn parameters f o r  s i t e  .cleanup remedial a c t i ons  and in ter im 
st orage, and long-t e r n  management met hods fox handling FUSRbP and 
SFHP radioact i v t  vas te r .  

The primary ob jec t ive  of t h e  Formerly U t i l i z ed  S i t e s  Renedirl Action, 
Program (FUSRAP) and Surplus F a c i l i t i e s  Management Program (SFMP) 
pro j ec t s  i a  t o  s t a b i l i z e ,  decontaminate, and/or dispoge of FUSRAP 

and SFHP derived wastes i n  euch 4 mariner a s  t o  minimize the  
radiological  r i s k s  posed by t he se  vas t e s  and t o  enable c e r t i f i c a t i o n  
of t h e  cleaned up FUSRhP and SFMP s i t e s  f o r  un re s t r i c t ed  f u t u r e  
use. A t  .opt sj  t  e r r  remedial ac t  ion may be. i n  s i t  u long-term 
management w j  t h noni t or ing a s  necessary t o  det ec t  m y  cont eminant 
migration from the  s i t e  i n  excess of rad io log ica l  design c r i t e r i a .  
A t  other  si tes,  an in te r im s to rage  program may be es tab l i shed  u n t i l  

a decision f o r  f i n a l  d i spos i t i on  is made. 

Appendix A conta ins  d e f i n i t i o n s  of terms tha t  a r e  used i n  these  
design c r i t e r i a  a s  well  a s  i n  t h e  referenced documents. 

1 4  CHANGES TO CRITERIA 

The c r i t e r i a  f o r  FUSRAP and SFHP remedial a c t i ons  s e t  f o r t h  i n  t h i s  

document a r e  based on elenento of var ious  f ede ra l  orders ,  
regula t ions ,  and s tandards  t h a t  may be subject t o  change. T h i s  

document u j l l  be revised t o  r e f l e c t  changed c r i t e r i a  a s  authorized 
a n d  approved by DOE. 



2.0 APPLICABLE DOCUHENTS 

2.1 GENERAL 

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

investigated on a site-specific basis to formulate the design bases 
for the specific site. 

2.2 FEDERAL ORDERS, REGULATIONS, AND STANDARDS 

The following federal orders, regulations, and standards contain 

elements that are generally applicable to the PUSRAP and SFMP 
projects, and are summarized for these criteria. 

2.2.1 Quality Assurance 

DOE Order 5700.6A--Duality Assurance and DOE/OR-FUSRAP-82-001 
Plan for Quality Assurance. The Pro ject Quality A8surance Prograr. 

conplies with DOE Order 5700.6~, and the FUSRAP Plan for Duality 
Assuzrnce (DOEJOR-FUSRAP-82-001). 

For each remedial action site, and interconnecting activities [such 

a s  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 t o  design engineering with 
subsequent nodifications as may be required, will give full 
consideration to safety, environment, COStEr schedule delays, 
programmatic goals, public reaction, or any other factor important 
t o  achieving project objectives. 

When the formal evaluation indicates that consequences of failure 
may bc unacceptable, significant, or unknown and the probability of 
failure is high or unknown, additional deliberate actions to find 
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and prevent quality problems are mandatory. The additional actions 

to assure quality of design and engineering, and particularly to 
assure implementat ion of that design and engineering, will be 

documented using r Quality Action Plan. 

2.2.2 Radiation Protection 

DOE Order 5400.1A. This orber establishes'control over the 
environmental protection, safety, and health protect Ion procrarr. 
Chapter XI, Requirements for Radiation Protection, Attachment XI-1, 
defines radiation protection guides for eoncentratlon i n  air and 
water above natural background vhich~vill be used as criteria for 
releases from DOE'S PUSRAP and SFHP operations. Chapter XII, 
Prevention, Coot roll and hbatrmtnt of Environment a1 Pollut l on, 
provides requjrements for the control of sources of environmental 
pollution in accordance w i t h  the substantive and procrdural aspects 
of a11 applicable federalr state, and local pollution control 
standards. 

DOE Order 5480.2--Hazardous and Radioactive Hixed Waste Hanagefient. 

  hi's order establishes hazardous waste management procedures for 
facilities operated under authority of the Atomic Energy Act of 

1954, as amended IAEA). The procedures will follow, to the extent 
practicable, regulations issued by the Environmental Protection 
Agency (fPA) pursuant to the Resource Conservation and Recovery Act 

Of 1976 IRCRA). 

DOE Order 54B1.1--Safety Analysis and Review System. This DOE Order 

establishes requirements for the preparation and review of safety 
analyses for each DOE operation, including: identification of 

hazards and their elimination or control; assessment of risk: 
documented management authorization of Operation; and transportation 
of hazardous materials. 



2.2.3 Land Disposal of Radioactive Wastes 

Elenents of the DOE Orders and federal regulations mentioned in the 
following sections provide technical guidelines for long-term, 
near-surface land burial facilities and ancillary facilities. 

DOF Order 6930.1--General Desiqn Criteria Uanual. This order 
contains basic archit~ctural.and engineering design requirements for 
new M E  facil itics: provides technical specification requirements; 
and outlines planning and design requirement8 for new facilities, 
facility additions, facility alterations, and building ncquiritions 
to achieve economy of construction, operation, and maintenance. 

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

Processing Sites. This regulation defines remedial action criteria 
for fnactive uranium processing sites. Some elements of these 
Btandards are applicable to the FUSRAP and SFHP programs. Service 
life of a mill tailings disposal site is defined in this regulation 
and hat been adopted for FUSRAP and SFIIP projects. Specific service 
life and release control requirements for interim storage rites and 

long-term management sites are noted in Section 3.2 of these Design 
Criteria. 

2.2.4 Bandlinp, Transportation, and Storage 

DOE Order 1540.1--Materials Transportation and Traffic Hanagenent. 
Fazardous materials at FUSRAP and SFHP sites shall be shipped in 
accordance with DOE Order 1540.1. This document outlines DOE'S 
pol icIet  and procedures for the management of materials 
transportation to ensure that it is acconplished in a manner 
commensurate with: 

1 Operational requirements for transportation services 

( 2 )  Established practices and procedures for transportation 
safety, economy, efficiency, and cargo security 
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(31 The Hational Transportation Policy as established by 

Congress and cognizant federal agencies 

14 )  Applicable federal, atate, local, and international 
transportation regulations. 

Intra-building and intra-site transfer6 are excluded from the 
provisions of this order. 

DOE Order 548o.i~--~ovironme&tai Protection, Safety, and Health 

Protection Program for DOE Operations. Chapter 3 of this Order 
contains rafety requirements for packaging of fissile and 
radioactive material. It a180 defines the requirementn for design, 
evalu~tlon, and testing of containers used for the transport of 
DOE'S firsilt and radio%etive materials. 

49 CFR 171-179--Transportation of Hazardous Materials. These 
regulations specify requirements for bulk shipments of  uranium or 
thorium ores and physical or chemical concentrations of those ores 

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

2.2.5 Health and Safety 

Occupational Safety and Health Administration 10SFA) 29 CFR 1910. 
This section contains the health and safety regulationr for general 
industry. 

Occupational Safety and Iiealth Administration ?OSHA) 29 CFR 1926. 
This section establishes the general hemlth and safety regulations 

for construction. 

2.2.6 Surveys 

Surveys for characterization and remedial action will be perforned 
in accordance with the following specifications. 



National Oceanic and Atmospheric Adminirtration (NOAA). 

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

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

o .Hanun1 of Geodetic Triang~lation,~ mSpecification 
Publication No. 247 

2.3 STATE AND LOCAL REGULATIONS 

U.S.  Department of Interior (USDI] *nanual of Enstructions for the 
Survey of Public Lands of the United States,. 1973, Bulletin 6. 

State and local regulationr governing handling, transportation, and 
storage of radioactive materials generally follow federal orders and 
regulations, but may vary depending on whether the particular state 
is an 'Agreement State' under the Atomic Energy Act of 1954, as 
amended. DOE regulations vill be followed, &nd state and local 
regulations vill be reviewed on a rite-specific basis. 

A 

2.1 DESIGN CODES, GUIDES, AND STANDARDS 

2.21 Weather 
- 

National Oceanic and Atmospheric Administration. 'Comparative 

Climatic Data for the United States through 1982, .  1983. 

The following industry and national codes, standards, and guides, as 

applicable, will also serve as guidelines for the Design Criteria 
for PUSRAP and SPHP: 

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

o American Concrete Institute fhCI) 



o American Conference of Government Industrial Hygienists 
( ACGIH ) 

o hmerican lnstitute of Steel Construction (AISCI 

o American National Standards lnstitute (ANSI) 

o American Nuclear Society (ANSI 

0 American Petroleum Institute ( A P I )  

American Railway Engiheering Association (AREA) 

American Society for Testing and Materials (ASTH) 

American Society of Heating, Refrigerating, and Air 
Conditioning Engineers ( A S H M E )  

American Society of Mechanical Engineer. (ASRE) 
-- 

American Water Works As~ociation ( A m & )  

American tleldfng Society (AWS) 

Institute of Electrical and Electronic Engineers (IEEE) 

Interstate Comnerce Conmiscion (ICC) 

Illu~inating Engineering Society IIES) 

National Electrical Code (NEC) 

National Electrical nanufacturers' Association (NERA) 

National Electrical Safety Code (NLSC) 

~ a t i o n a l  Fire Protection Association (HFPA) 'National Fire 
Code ' 
Ma tional Geodetic Survey (NGS) 

National Standard Plumbing Code (NSPC) 

Occupational Safety and Health Standards (OSHA) 

Underuriters' Laboratory (UL) 

Uniform Building Code (UBC) 

U.S. Army Corps of Engineers Dredging Documents 

0.8. Geological Survey (USGS) 
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t 
3.1 GENERAL 

FUSRAP work may involve remedial action at a number of sites. The 
currently designated PUSRAP and SrWP sites are listed in Appendix 5 :  

vrste characteristic6 and estimated volumes at each aite are also 
given. - 

I 
Additional sites may be added or delated with paasage of federal 
ltgislationr therefore, the list of aites nay be subject to 
revision. The specific type and quantity of contaminated material 
at each site, as well an grologic, neteorologic, and other site 
conditions affecting the design and deaign approach, differ from 
site to site. 

3.2 RADIOLOGICAL DESIGN CRITERIA 

The propoaed DOE Interim Residual Contamination and Waste Control 

Guidelines for FUSRAP and SFHP sites are summariz*d in hppendix C. 
This criteria should be followed in defining cleanup requirements, 

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

3.3 SPECIFIC SITE CONDITIONS 

The following informrtion is required for each aite and will be 

completed before or during detailed design and engineering of 
disposal facili tien. 

3.3.1 Scope of Work 

The Scope of Work for the needed remedial actions must be clearly 
defintd. Tfrin may be initiated with the preparation of the 
Preliminary Engineering Evaluation Report for each site with a 
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Design Basis, or as a separate document. It will be in accordance 

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

I 

3.3.2 State and Local Regulations 

In consultation vith appropriate DOE-OR0 personnel, applicable state 
and local regulations and ordinances will be reviewed to determine 
requirenents to achieve compliance with health, siftty, and 
environmental regulations. Construction permits and local property 
accers agrementr will be obtained as required. Any permits, 
licenses, or other authorization required by federal, state, or 

local environnental protection rtatutes, or any other l e g a l  
authorizations required by DOE, will be obtained by DOE, Oak Ridge 
Operations. 

3.3.3 Site Information 

Define the site conditions for each site r r  necessary for design 
decisions. Parameters that nay be needed include the following (see 
Appendix D for detailed requirenents): 

o Property surveys, easements, and datum 

o Water levels 

o Precipitation 

0 Humidity 

o Groundwater table 

0 Frost penetration 

o Ice conditions 

0 Air temperature 

o Noise levels 

0 Winds 

o Seismology 



o Soil and foundation conditions 

o litt historical information (including past and current use; 
as-built design drawings of buried utilities, structures, and 
rystems; and existing monitoring systemsl. 

3.3.4 Waste Characterization 

complete information on the type, quantity, and exieting disposition 
o f  the radioactive waster at.any given site will usually b e  required 

prior to initiation of the Preliminary Engineering ~ v i i u r M o n  Report 
o r  detailed bssign. If data and information i n  existing report6 is 
not conplete, or possibly out of date, additional charrcterization 
survey work may be required. Examples of additional 
charrcterirrtion, t o  be planned by Bechttl and approved by DOE on r 
site specific basis and according t o  r predetermined need, include 
the iollouing: 

o Location and depth of buried wastes. 

o Radiological, physical, and chtmicrl chrrrcterirtlcs of 
wastes in ponds, under surface water, and/or in groundwater. 

o Extent of rrdiological migration, groundwater flow patterns, 
and seasonal vrriations. 

o Wastes/contarninati~n in building structures that may be 
scheduled for dismantlement or demolition. 

3.3.5 Support Faeil5ties 

The identification of the needed temporary and/or permanent supper t 
faciliti-es will be made and may include the following: 

o Security 

o Contamination control 

o Structures 

o Equipment 

o Water treatment and control 



- o utilities 

o Access routes 

o Honitoring system 

o Document control 

o Administration 

3.3.6 Waste Transportation . 

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

o Waste form and quantity to be transported 

o node of transportation 

o Packaging and control 

o Transportation routes 

o Local traffic patterns and impact on community. 
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DEFINITIONS 

A E C  Atomic Energy Commission 

a l p h a  p i r t i c l e  A pos i t i ve ly  charged p a r t i c l e  emit ted i r o n  
- c e r t a i n  r ad ioac t i ve  material .  1t' cons i s t s  
of two protons and two neutrons, henee is 
iden t i ca l  w i t h  t h e  nucleus of t h e  helium 
atom. I t  is t h e  l e a s t  penet ra t ing  of common 
r ad i a t i on ,  hence is not  dangerous unless  
alpha-emitting substances have entered the 
body. 

background rad ia t ion  Naturally occurring low-level rad ia t ion  t o  
w h i c h  ill l i f e  is exposed. Background 
rad ia t ion  l e v e l s  vary from place  t o  place on 
t h e  ea r th .  

b e t a  part f  c l e  A p a r t i c l e  emit ted from some a tons  
undergoing rad ioac t ive  decay. A negatively 
charged be ta  p a r t i c l e  is i d e n t i c a l  t o  an 
e lec t ron .  A p o s i t i v e l y  charged beta 
p a r t i c l e  is c a l l e d  a  posi t ion.  Beta 
rad ia t ion  can cause sk in  damage, and beta 
emi t t e r s  a r e  harmful i f  t h e y  en te r  t h e  body. 

Bechtel Hational,  fnc .  



buffer zone 

CFR 

ci 

contaninat ion 

daughter product 

decontamination 

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 Regulhtions 

Curie (the unit of radioactivity of any 
nuclide, which decays at a rate of 3.7 x 
lo1* disinteqrat ions/aeeond 1 

The radioactive substance which 4s not a 
portion of the material into and onto which 

it is now dirperaed. 

The nuclide ranaining 4fter.h radioactive 
rtom (parent) has undergone radioactive 
decay. A daughter aton also may be 
radioactive, producing further daughter 
products. 

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

removed radioactive material in an 
acceptable form and location. 

The organized nanner by which a system or 
structure is segmented into component pieces 
which can be managed. 



disposal 

disposal site 

disposal unit 

DOE 

dpn 

egr 

engineered barrier 

EPA 

exposure 

Isolation of waste-from the biosphere w i t h  
no intent of retrieval in n manner which 

does not permit easy accesn to the waste 
after its emplacement, and doan not require 
perpetual maintenance and monitoring. 

A portion of land disposal facility which 
is used.fos disposal of waste. It consists 
of dirposrl units and 8 buffer zone. 

For near-rurfrce - ~ disposal, r 'disposal unit' 
means a discrete portion of the disposal 

site into which waste is placed for disposal. 

Departnent of Energy 

Disintegrations per minute 

External gamma radiation (qamna radiation 
emitted fron a s o u r c e ~ r )  external t o  the . . 
body, as opposed t o  internal gamma radiation 
emitted from ingested or inhaled sources1 

Wan-made structures or devices that are ' 

intended t o  preven,t an intruder fron 
inrdvertent exposure to radiation from 

certain waste or t o  prevent escape of 
radionuclides to the environment. 

Environmental Protection Agency 

Uagnitude of radiation. It is defined and 
measured in terms of electrical charge 
produced per unit mass of air. 



Formerly Utilized (MED/AEC)  Site6 Remedial 
Action Program 

panna background Natural gamma ray activity everywhere 
presmt, originating from two sources: {l) 

cosmic radiation bombarding the earth's 
atmosphere continually, and ( 2 )  terrestrial 
radiation. Whole body absorbed dose 
equivalent in the U.S. due to natural qamna 
background ranges from about 60 to 125  

mrem/yr. 

ganna ray 

ground water 

half-life 

health effect 

High energy electronagnetic radiation 
emitted from the nucleus of a radioactive 
atom, with specific energies for the atons 

of different elements and having high 
penetrating power. 

Subsurface water in the zone'of full 
saturation. 

The period of time required for one-half of 
the original anount of a radioisotope to . 
decay into a daughter product. 

An adverse physiological response to 
environmental pollutants. While 
physiological responses include sickness, 
genetic defects, and death, for FUSRAPjSfHP 
one health effect is defined as one death 
resulting from cancer cau6td by exposure to 
radiation. 



hydrogeologic uni t  Any s o i l  or  rock u n i t  o r  zone which, by 
v i r t ue  of i t s  poros i ty  or  permeabili ty or  
lack thereof ,  has  a  d i s t i n c t  inf luence on 
t h e  s to r age  or  movement of ground water. 

inadver tent  in t ruder  A p e k o n  who might occupy t h e  disposal  r i t e  

unknowingly a f t e r  c losure  and engage i n  
normal a c t i v i t i e s ,  such a s  ag r i cu l tu r e ,  
due l l ing  const ruct ion,  and other  pu r su i t s  i n  
which t h e  perron m i q h t  be exposed t o  
rad ia t ion  from t h e  waste. 

i n t e r im  s to rage  A short-term d i sposa l  having con t ro l  and 
s t a b i l i z a t i o n  f e a t u r e s  designed t o  ensure, 
t o  t h e  ex t en t  reasonably achievable,  an 
e f f e c t i v e  l i f e  of 50  years  and, i n  any case, 
a t  l e a s t  25 yea r s  a t  which time ul t imate  
digposal  w i l l  be made. 

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  depth of cover over t h e  waste 
t ha t  exposure t o  rad ia t ion  by an inadvertent  
in t ruder  w i l l  meht t h e  s tandards f b r  
p ro tec t ion  aga ins t  r ad ia t ion  spec i f i ed  i n  
DOE Manual 5820.1 and i n  1 0  CFR 61 ,  or  
engineered s t r u c t u r e s  t ha t  provide 
equivalent  p ro t ec t i on  t o  t h e  inadvertent  
in t ruder .  

I and disposal  
f a c i l i t y  

The land, b u i l d i n g s ,  and equipnent which a r e  
intended t o  be u s e d  f o r  the  d isposal  of 
rad ioac t ive  wastes beneath t h e  su r face  of 
t h e  land. 



long-term management A form of ultimate disposal and storage 
involving near-surface burihl of PUSRAP and 
SFHP radioactive wastes. Includes 
monitoring and corrective action, as 

necessary, t o  ensure that contaminants are . 
not migrating fron the site in excess of 

design criteria, and an institutional 
control period not less than that specified 

In 40 CPR 192. Control and ~trbilfzation 
features are designed to ensure to the 

extent rersonhbly achievable, an effective 
life of 1,000 years and, in any cast, at 

least 200 years. 

LSA Low Specific Activity - A class of 
radioactive material as defined in 
49 CFR 173.3B9(c). 

MiCronh0~ per centimeter ( nho/crnl 

Microroentgens per hour (10'~ R h r )  

Williroentqens per hour (10'~ R/hr) 

Hillirads per hour (10'~ rad/hrl 

iqanhattan Engineer District 

A unit of electrical conductance, the 

reciprocal of electrical resistance. 

Maximum permissible concentration as defined 
per 10 CFR 20.103. 



near-surface disposal A land disposal facility i n  which 
facility radioactive waste is disposed within the 

upper 15-20 meters of the earth's ~urface. 

F E P A  National Environmental Policy Act 

NRC Nuclear -Regulatory C o m m i ~ ~ i o n  

rad 

radioactivity 

A general term applicable t o  a11 . . atomic 
fbrms of the elements: nuclides comprise all- 

the isotopic forms of all the elements. 
Nuclides are distinguished by their atomic 

number, atomic mass, and energy state. 

Picocurie per liter (10 '" ci /I 

Roentgen (a unit of exposure t o  ionizing 
raffiation). It is that amount of gamna or 
x-rays required t o  produce an electrical 
charge that is numerically equal to 2 .58  x 
lc4 coulombo/kg. 

The basic unit of absorbed dose of ionizing 
radiation. A dose of one rad means the 
absorption of 100 ergs of radiation energy 
per gram of absorbing material. 

The spontaneous decay or disintegration of 
an unstable atomic nucleus, usually, 

acconpanied by t h e  emission of ionizing 
radiation. 



radioact ive  decay 
chain 

radon 

radon background 

raOon daughter 

remedial ac t ion  

A succession of nuclides,  each of which 
t r ans fo rns  by radioact ive  d i s in t eg ra t i on  
i n t o  t h e  next ,  u n t i l  a  # t ab l e  nucl ide  
r e s u l t s .  The f i r s t  nmber  is c a l l e d  t h e  
parent ,  the  intermediate nenbers a r e  ca l l ed  
daughters,  and t h e  f i n a l  s t a b l e  member i n  
c a l l e d . t h e  end product. 

A radioact ive ,  chemically i n e r t  gas having a 
h a l f - l i f e  of 3.8 drys  (radium-222): formed 
as a  daughter product of radium [radium-2261. 

Low l e v e l s  of radon gas found i n  an area due 
t o  t h e  presence of uranium or  radium i n  s o i l  
and bui ld ing material&. 

One of t h e  s eve ra l  short- l ived rad ioac t ive  
daughter products of radon. (Several of the  
daughters emit alpha pa r t i c l e s . 1  

S teps  and processes t h a t  a r e  undertaken t o  
phys ica l ly  i d e n t i f y ,  decontaminate, 
s t a b i l i z e ,  or otherwise provide long-term. 
managepent of  r ad ioac t ive  mate r ia l s  t o  
permit c e r t i f i c a t i o n  f o r  un re s t r i c t ed  pub l ic  
use  of the  a rea  o r  site. 

Radon daughter concentrat ion ( t h e  
concentrat ion i n  a i r  of shor t - l ived radon 
daughters ,  usual ly  expressed i n  p C i / l ;  a l s o  
measured i n  t e r n s  of  working l e v e l  (WL). 

A-B 



site closure and 
stabilization 

SPMP 

surveillance 

3 

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 
rccu~ulated dose equivalent to personnel. .. - 

Those ictions that'are takan upon completion 

of operations that prepare the disposal site 
for custodial care and that assure that the 
disposal rite will remain stable and will 
not nerd ongoing, active maintenance. 

Surplus Facilities Nanagenent Program 

Observation of the disposrl site for 
purposes of visuai detection of need for 
mafntenanc., 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' HeV 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 su~bsequent daughter products 



WBS RO. 

Working Level Month - An exposure t o  r 
one-WL concentration for  170 hours per month. 

Work Breakdown Structure identification 

sequence nunber designated by DOE. (See 
Appendix 0 for list of identification 
numberr for the specific niter.) 
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APPENDIX C 

U.S. OEPARWHT OF €MEICY WlDILIrrfS 
FOR RESIWAL MOIOACTIYI~ AT 

FORMERLY UtlLlZtD S 1 T U  l fnLDlAL KTlON P R O e l M  
UO 

RL~DTE SURPLUS fMIilf ~ L S  WMENT ?RMW SITES 

Thls U o e u t n t  pnsrnts U.S. Deprrtwnt of Enrrw (WE) rrdtoloptcrl 
protrctlon guldh 4 ~ s  for clrrnlrp of resfdual rrd4oretlve u t e r l l l r  md 
mrnrgewnl of t)u rtrultlng ws t t s  a d  resfdues. I t  4s ippllcrble t o  s l u r  - identIt4ed by the Farawly Vttl(rr6 $ < u s  i r u d f r l  k t ( o n  Program (fll$lU?) and 
mmtt r i t t r  identltiad by th Sutplut Frdl4tlrs knrgewnt Program (SFllP).* 
tha toplcr covrred rra brs4c 6ose lfmlt*, nu lb lhes  and ruthorired limits tat 
ellw&btr hvelb of ns4dull rrdiorctlv~ty, and trquirewntr lor control of 
Un trdlorctivl wastrs and testdms. 

Pmtotols for ident4fltrtlon, cbrrrctlhlrtion, a d  d c s  fgrutton of FUSW 
sfter lor rrmcdtal retlon; lo? lmplmntrtlon of the nndtr?  actlon; md for  
crr t l f lcr t ion of r FUSW r l t r  far nlwn for unrrsts4ctd use 4- glwn In & 
rrprrrte docwnt  (U.S. Dtpt. Emrw 1984). kn d r l ( l r d  tnfamatlon on 
rppltcrtlons o f  th guide1 tries presmhd h m i n .  9ncludtng prardums lo t  
*rIrtng stte-speclftc guldellne~ for allorrble ttvals af trridurl tadlo- 
utSv4ty fr# basic dore ltmits. 4s cenfrtnd in  r ~ r r p p l u m t r q  Q c u r n t -  
t r f t r r rd  to h t a l n  rs tRa .rrrpplwnt8 (U.S. h p t .  Energy 1-1. 

gRrrldual r id~oact lv~ty '  Includes: (1) msldual concentraMons of rrdto- 
rweli6es 4n roll ute t la l , "  (2) cone~ntritioru a? rlrbom tadon decay 
) r o d u C t r ,  (3) external ~ l l ~ l  trdlrtlon itvll. ud (4) svrfaee cwttutnrtfon. 
A 'brr3c dost i$mttg 1s a gnscrlbed standard f m ~  h l c h  iimfts t o t  qwnttttsr 
tlut ern be monftamd a d  controlle6 m &rived; lt 3r specltird in kms of 
the r t t u t l v e  dose equivrlent i s  6efImO by Lht 1 n t e ~ ~ t i o h . I  Coatsslon on 
Rrdlologlcrl ProtectSon {ICRP 1977. 1978). k s k  b r e  118ltr am used 
explicitly tor dcrlv5ng puldtllnes for ns3dual concentrrtfons ot padlo- 
nucltdtr i n  roll u t e r t a l ,  except for t h o r b  and r rd lu .  Gu~kl tn t r  lor 

'A reaott SFHP S IU 1s ont that i s  rxcess t o  WE Progrrfrmatle needs md i s  
locattd outs4dt r M J D ~  optratlng WE wreirch and Uevtlopmtnt or production 
.&ma. 

='fhe terr  msa(l aatertrlm re tcn  to all m t t r i r l  belor grade l e v r l  after 
nhcdI11 action 11 cmpleted. 

r- 1 Rev. 1 



msi lua l  concentratlmr i f  thorlu and r l d t r r  a d  re? fh ether threa w n t l -  
t t r s  (&<?borna rr6on W a y  products, eltarnal raairtfon l r r e l ,  rhd 
aurfaer con tu I r u t 4~n l  am based on eaist lng ridlolop4cbl protectton r l rmr rd8  
(U.S. Envlr~n. Pmt. Wncy lW3;  U.S. IIYcI. b g -  tom. 1W). thl~t Suhdiror 
r+r n r w d  t o  Dt confilrtent ~ 4 t h  basic dost l imtts uithfa tlw vrr~erLltnty of 
*rivrt+ons o f  Ievr l r  ef n r i d u a l  r r d t o r c t t r l t y  from b u i c  i iml ts .  

h ~$u10e11m' for tlrldual rad loac t l v~ ty  f s  I level i f  t l s i C a 1  tad4o- 
r c t t v i t y  t h a t  16 aecaptrble i f  itn use or ~ l r  s i te  i a  ta be ~ n n l t r i c 2 l d .  
Guldelfner for mrlkrrl radtoacttr i ty pr8vnt.U hr r r ln  am 01 tw t l r d r :  
(1) g e ~ r i r .  st--tndcptndanl gu4Ue!intr taken (?a allsttng ?adfatton )retee- 
t lon  stind&rds, and (2) 8 tU- rpec l f i c  gu4dtllnes &rive8 ??a k r l c  l o re  
I l m l t a  using r l t r -sprc i f i c  m d t l s  md datr. Genric p+&l4m valurr are 
)resented i n  th ls  l o c a n t .  Procedures and data far ariv4ng rfte-specific 
w lde l fn r  vrlues r r a  #turn i n  W srrpplrunt. 

-- 
An * ruth~r tzed ilrlt* I s  a  level  e l  r t r f du r l  t rd lorc t iv l ty  that must not 

k rxcetdtd I f  the m t d i a l  action I s  to be conslderM coqlr ted. Under 
~ r ~ l  circuhrtantes, expected t o  =cur i t  # s t  e t a s ,  8uthoriaed ltm(t8 t o r  
r r s ~ d u a l  rbd~o ic t t v i t y  rrr r e t  equal t o  gutdel(m valuer. b t e p t i o h l l  tonu$- 
tions to? wblch ruthorlztd t Imi ts  8fght Uttfar fror guldellne valurs rtr 

-sptci f lad I n  k r t t o n r  D and f. A S i t *  u y  b t  n t * r red  f6r un t r s t r l c kd  use 
raly 1f tk rtsfdual r a d ~ a ~ r t ~ y l t y  dots not eaeied gu3bllnr valuts a t  W 
tlu nmed{r l  action i s  completed. Rrstrtct(ons ad cPntrols w usr e f  th. 
rite sust ba esub l l skd  and e n f e w 6  i f  thr n s W w 1  r id ioact lv l ty  u c w d s  
w t 4 1  ine valurs. Ihr applicable controls mu n ~ t ? t c t t o n r  r r a  Sprcltled t n  
Section t. 

WE policy nqufnr  Olst a l l  exposums t o  tadtation k I lmILld to level6 
t h a t  i r e  as lw rr rtaronrbly rch~evable ( A m ) .  - l q l r w n t a t i o n  o f  AUM 
~ l t q  I s  sptctfted rr procadurrs to be applied after authorlard l f a t t s  have 
ken set. For r i t es  to k +tleased tor unrestrlctrd me, the i n u n t  l a  to 
mduce n r4du r l  r rdiobctIv i ty ta lave l r  thrt a n  16 fir be?# rvthor3zed 
I tm i ts  4s rstroruble t o n s l d r r I ~  t rchnlcr l ,  oconcrle, rrd soc l r l  t ictors. A t  
Slt8s whrm the msidual radioacf lvt ty 1s not raduced b iev*ls that ~ m l t  
n l e r s e  f o r  unrrstr lctrd use, A U R A  wlfcy 4s I q l w n t r d  by estrblIrhing 
controls b reduce exposure to 1av~7r  thlt am as lor u i s  mrsorubly 
rchievable. Prveadvns tor i q l c w n t i n g  AURA p l f q  m dercrlkd f n  Ur 
Bvpplmnt. A m  pollctes, procedures, 8 4  rctiofi8 must be docurnbd and 
f i l ed  as a p e ~ u n r n t  record w n  c q l e t ! w i  of mmtdlal action a t  I rlft. 

I- U S I C  WSE LIMITS  

The basic l in l t  tor the annual rad5rtion dore rtctivnd by an indJvldu81 
Hmbrr of the pnrrl public Ss 500 mrrdyr  f o r  4 perlod of rrposurt not to 
txc t rd 5 years and an avtrrpe of 100 mredyr over a lifethe. Thr cnml t t rd  
* f f t c t l v t  dose tpuivatant, 8s d t f t n t d  (n l C R P  Publication 26 (ICRP 1977) and 
r r l cu t r ted  by Q o s t u t y  aodtls derrrlbed I n  ICRP Publfcrtton 30 (ICltP 1978). 
S h a l l  be used for drtrmlntng the dose. 



C. V I D E t I w E S  FOR RtSIWIL U D I O I C T f V I T Y  

I r i l C r l  concmtrrtfonr d tad4ontxl l~s  In rol l  mU?lr l  shall ba spect- 
f led 41 above-bictgrou~ conctntrrtfans rvetapd ever am 4-1 mf 100 3. If 
thc cont~ntrr t lon t n  my are8 1s found to ucted tRe net ipe  by I trctor 

1 r i a te r  u r n  3, gutdel4nrr tar local cancmnttrtlorrs rhll r h o  k appllcrble. 
h t r r  .hot spot' @uIOIllmr drperd m the u t r n t  4f the rlevrtrd lual coneen- 

trrt lonr ma a n  eiven i n  th supplment. 

The ~ e n r r l c  mutdtllms for nr l lua l  cbncentrrt(lm of Th-232, Th-230, 
h*22l ,  and Nr-226 a n :  

fh r r r  gu$dellnrs take i n t o  account tngro*th @f tr-226 fm fh-2SO and o f  
tr-228 frem Th-232. and rsrrw secular rqd l ib r (u .  It d t h r r  fh-230 md - Rr-226 or  tb-232 and itr-228 am both present, not i n  secular equlllbr<u, the 
@uldellner apply t o  tht higher concentrrt4on. I t  o t h r  rlaturrr af rrdto- - 
nucl3des occur, the cortcentratlonr af indlvi#ual r r d l ~ l l ~ s  rhll k 
mdutrd so %hat the sore for the d x t u n r  d l 1  not exceed th k i l c  Uasr 
ltmft. Explicit tamulrs for caleul&tlng rrrilual couentrr t~on guldrllner 
for ~ I z t u r e s  rrr given i n  th r w l s u n t .  

Thr guldslints for nsldurl cwrn t t a t ims  i n  sol? aatetlrt  of all other 
radIenucltUtr shall h Uerived f r r  basic don llmlts by mans ef an invinn- 
mntrt pathay analysts urfng slte-sprclth drU. Pmcedures tor 6trIvIng 
there puideltwr r n  atvan i n  ths sllpplttmt. 

Qnerlc gutdrllmr for toneentrrtfonr at &lrbonte radon &cay products 
StuII apply to extrting occrgtd or hrblUb1e itnrcturts on prtrotr pmprrty 
that a n  lntendmd tor wngtrlctrd use; s thktumr thlt dl1 k -1Iskd or 
buried art excluded. R* qpttcabla wnetjc g u i & l l r  (4 U R  1)2] 5s: In 
any oecup<rd o t  habltrbk k i i ld tq ,  tht .objKttve of m d h l  8ctlon rh l l  be, 
and rersonible effort r h l l  b~ made to uh im,  an m w l  rvltaw (er 
equ4vrlent) ?&don decry product ~~ncetitratiO?I {lrnludlnp background) not t o  
exceed 0.02 UL.* I n  my case. the radon &cay produEt concentrrt<on 
(tncluUIng brctground) shall not trcted 0.03 Ul. Rnedlrl ~ t t l o n s  are not 
required $ n  order to c w l y  w i t h  this pufdelht h e n  there 1s nrsonable 
assurmce t M t  rrsldual r rd~o~c t lve  mt l r f l t l  am 1Dt the cause. 

~. 

The avtragt level bf g a m ~  rrd3rtion tnstdt buttding or hrbrtrble 
structure on 8 r ( t e  t o  be releared for untertrlcted use shall not exceed the 
brck~round >eve1 by m t t  U u n  20 pR/h, 

.A uork4ng level (UL) 9s .any coaQlnatIon of short-lfved radon'dtcry products 
tn one l l t e r  af  r i ~  t h a t  r l l l  mrult i n  t h t  u l t i m a t e  aisbton of 1.3 r 10' MeV 
o f  potcntlrl alpha ehtrw. 



Ihc fo l lor lng pnarlc g u l h l  ~ M S ,  adapted t- aUn4wds th U.S. W ~ t e r r  
bgulr tor) l  t aa i s r l on  (1%2). a?* .ppl(cablt anly t 4  l x l r t l q  s tpclurar  rne 
apv9punt that rlll h ~ l  k dmollshed and burhd. T h y  @ply b both tnterior 
md matarlor rurtwer.  f f  1 bufldlng i s  dcw l l r k l d  and burled, Ow g u l h l l m r  
4n k c t l o n  C . l  arm 1~0llcobla t o  thr msultthp c o n f u ~ ~ t 4 o n  4n thr ground. 

U - H 4 t  U-235 , U-234, and 
' asroctated decry prodvctr 1,- u,m 1,OOoo 

k t l - g u u  ml t t w s  (?8dlonucll&s 
r t t h  decay mdes e a r  than rlph 
n l r s l o n  or r p o n u n w r  t i r r len)  
except 1 ~ 9 0  a d  etb?rr mud a h v l  5 . W - 1  13 ,*r 1 , rnb-Y  

ta As used $n thts W l e ,  dpl (dlslnttgratlanr per rtnvtr) mms the  r a t e  o f  
r l r r l o n  by radtorct irt  ukrlrl 8s hter r tn td  by c o r m t l n g  #ta counts 
per minute wasurrd b- an rppmprhk d-ttactor tor bacfgromd, a f f  $clrncy, 
ud geowtr lc f r e t on  arr#Iatrd v(th Ow lnrtrutntat3on. 

t' UIWO ruttace contutnrtlon )y b o ~  elm- a d  beta---rltt lng t r d < ~  
nu l l d t s  exists, tnt iimftr esfibllshad to? &lph-  and b e t a - g l u - a f t t l n g  
rrdionuclldcs rhwtd rpply impendtntly. 

ta k a s u m t n t r  o f  areraw r o n t u l ~ t l o n  Should mt k avmrreed ever i n  area 
Of mm than 13. For *juts of less surtrce l m l ,  UT a v e r ~ p  &hOuld 
k -6ertv.d fo r  each rvch dJKt. 

3 The avtrage uld urlw Q s r  ra t r r  i s s# l rUd  d t h  surface c o n t u f ~ t i o n  
reru l t jng from ku-gama r t t t e n  should n o t  uceed 0.2 m r W h  Md 
1.0 mrid/h, n rpu t l ve ly ,  at 1 cm. 

t' Ih mount o f  r n o v a l e  rad$oactlve material per 100 o' o f  surface arm 
should be determJntd by wtpfng that are& r t t h  dry ttl-r o r  sof t  absorbent 
paper, applytng loderail pressure. and wrsuring the amount of  rad$o&ctive 
u t e r 4 r l  on the dpe ~ 4 t h  m appropriate tnstrment of knwn i f f  lctency. 
Wen r twvable cantulnrt lon on objects of  surfrco area less than 100 cd 
Sr dtteminrd. the act4vlty per unlt  area should be bared on t h e  actual 
area and tru mtire surface should be dped. T h  riders 4n t h i s  colrnn 
are muImm uountr. 



0. WnORIllD tlM1TS FOR ItESIWhl U O I W I V T W  
. 

Tha m t d l a l  w t i o n  shall  mt )I conr l knd  r o q l a f r  unless Uw r m s l ~ a l  
rJ torct tv l ty  1s btlm rvthorIzrU ltmlts. kthor lzed i l m l t n  shal l  k set .qua1 
t o  @utdel4rus for mslducll r l d iowt tv f t y  unlerr: (1) mcwtians r g l c l f  lad i n  
k c t i a n  F b f  t h I ~  decurnt are rppltcrble, i s  rhlch r a m  an ~u thor l zeu  l l m l t  
u y  be set above tlw g u t b l t m  value f o r  the ~ p r c l f l c  l r r a t l o n  mr rondt tbn  to 
rhkh th ercrpt5on I s  appltrable; or (21 m the basis @I r l te-sprelf tc a t 4  
mot used I n  estrbllshtng the guldcllms, tt can k cler t ly  r s t 8b l t shd  tlut 
l l l l t~  k lor  the )u<d~ l fms  m na rond l r  ud can be &chlevaU rlthwt, 
4ppnel.ble tmreare i n  cost a t  Uu nrwdl11 a r t f o ~ .  k l l h0 r lmd  l lmt ts  that 
H f f a r  trm g u ~ d e ~ i n t s  w s t  bs ju r t l f led  a 6  m t rb l 4 rh6  on a r l t l - rpec l f3 t  
k s l s ,  with ~ c w n t a t l w  that must k 1I1d 11 4 peruwnt  record won cow 
p la t lon  d r a w d l r l  rc t ton  a t  a sttc. h tho r l i ed  i l a l t s  O(tfrrtrq fm ttu 

l l r l t m n  must k ippmvrd by thr Dtreetor, Oak W e t  Tachnlcal k w l c o s  
Rr*scen, ht rusw an( h me atrecur. I{C*I~H LVIUS ~ a c t l ~ t l e s  *uy- 
w n t  Program O l f l c e ,  t o r  m o t e  $T IP-4 th  concurtewe by Uu Dl tw to r  o f  
Remedial k t l o n  Projects t o r  both pnprus.  

E. P H T l O L  OF RESIWkL UDIOACTIVITY AT WSMI AWD REKlT l  SFM SITES 

. Rerldurl r r d~oac t l v l t y  above th gutdrlines a t  WW and m m t e  SW 
8 l k s  oust be managed i n  recotbncr with applicable DDf Ordem. The WE 
OrUer M8D.U nqulres coq l lmc r  rlth appl(crb1r federal, state, and local 
0nvSromntr l  protect1 on rllndrrds. 

?ha opttat lonr l  in4 control nqu lnwnts  r pw l f l ed  (n the fo l ler lng DOE 
Prbrs rhrll apply Lo fnteitm storaw, ln ts r l r  unagmnt ,  a d  long-tern 
unagewnt. 

f. W3.1, O c c ~ t f o n a l  Safety and krlth Progru for Covermnt- 
h d  ContracforOptrrtad Fact l l t ks  

h- W . 2 .  Unusual Occurrence lrportlnp Systm 

1. Control and rtrb4liaatfon t t r t uns  shal l  br drstgntd t o  enlure, 
t o  t h e  extent r e ~ s o d l y  ach4e~able. I n  t f f e c t i v *  1 t f s  ef 
% years and. I n  any cast, a t  l r l s t  25 yerrs. 
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b. &ore-bactground Rn-222 tonrent ra t l~nr  4 l  m ataosphra above 
t r r l l l t y  surfaces or wen lws *lull not aremk (1) 100 pCi/L 
a t  any *{van p l a t ,  (2) an annual a v e ~ p  c ~ l ~ e f i t t a t l m  at  
SO pCt/I mat Um t r c l l 4 t y  r IW. and (I) r annul averrgl 
concentratlon af f Nl/L a t  a? abova any lua t lon  out#(& th 
fac l  l l t y  8clk (001 0-r WO.U, h t u c h r n t  II-I). 

c. Concentrations of r r d ~ o n u e l l ~ r  i n  t)H grovrdrater i t  qulnt i t ler  
01 mr(dua1 rad(oacttvo u f i t 4 a l s  s t a l l  not meed eatsting 
e l  s u e  a I #tandrrdr. 

I. k c t s s  LO 1 s i te  shall  k fon t ro l l rd  a d  mlsvre m i  m n & l t e  
u t e r l a l  C O I I ~ U ~ ~ H Z ~ ~  tl ' r 6 l d ~ a l  r d f u e t l t i t y  r h r l l  k 
)reventea throu~h approprfate a b f  nt mtrat4w contra1 & and 
phystcal brrlerr--active and passtve cont ro ls  4s d e s g l k d  by 
t h e  U.S. tnvlromentrl Protectton Agen~y (lW3--p. WS). There 
contwl fea tu res  should be deslgwd b enrum, t o  tht extent 
re&sorublt, M effective 11fe of at  least 2% yerrs. T h  f e&r r l  
goverrrtnt shall have t i t l e  to  thc proprtty. 

- t .2  i n t e r l a  Hanrptwnt 

8.  A s l k  uy be nleased under fnterlm unrgern t  vtHn Ow ns ldua l  
~d lo&c t4v l t y  eatreds gutdtlfne v a l ~ s  t f  th n s l d u l l  tadlo- 
act lvt ty 1s l n  lnaccesslblr locat(onr and m u l l  be unmrlorubly 
costly to m o v e ,  provtded that abtnlr t rat ive controlr are 
rstabl{skU ta onsun t h a t  no mbtr of Uw Wllc shall 
r e c t l v e  I rrdlat lon &re eacetd4rq th bask 6se  1 I m l f .  

b. The i b 4 n l r t r a t l v t  controls. as a ~ ~ m v e d  b WE. s t a l l  Include 
but not k Ifmlted to per{od{c mon~to r Ing , - rpp~r ( rk  shleldlng, 
physlcrl k r r l e r r  to pnv tn t  rccesr,  a d  w r o p r t r t r  rad{ologlcal 
safety r r s u r r r  durlmg u f n t a ~ n c e ,  nnorrt(on. b o l l t l o n ,  or 
other act l r t t tes that mIpht dlsturb Ua mr ldw l  r a d ~ o r c t l r l t y  
or cruse it to mIgrrfi. 

c. the e m r  of th r l t e  or rpproprlrte fe8eral. rkk. or local 
r u tho t ( t l es  rhll k rrsponr l b l e  for l n f 0 ~ l q  Uu &tnIstrat ive 
controls. 

Urm<m, Thorim. and Thelr Decay Pfodutts 

a. Control and stab3l izr t lon features &hall k derfgnrd t o  enrurt, 
t o  the  er-nt n r s o ~ b l y  rchlevrble. an r f f r c t t v r  1tI1 e l  
1,000 years and. 4n my ease. a t  l e a s t  ZW years. 

b. Control and stabilization features shall k drs{gnrd t o  ensure 
t h a t  Rn-222 manat4on t o  the atsorghere frr* the waste shall 
not: (1) r r e t d  m rnnual awmrage r # l e a r t  r a t e  of 20 pCl/m2/s. 
and (2) Irw~erse the annual averapt lh-222 coxentrrtton i t  o r  
above any l oc r t lon  outsldr tk boundiy of the contu4nated 
area by more than 0.5 pCI/L. Fjcld uettf ici t lon of emanation 
r a t e r  I 8  not regu$rrd. 

C-6 REV. 1 



e. Prior to p l a t r r n t  of any )oLcntl&l ly bfodrgradrble Contnl- 
u t e d  r r r k r  4n I long-tern u r u p m n t  trcl14ty. 8uCb waster 
&hall k proprhy eonaittomd Lo m r u n  at (1) th Wnrratlen 
and rscrp l  of b l ~ n f c  wsar rlll mt taura ihl n q u l r w n t  l n  
)rrrg?wh b of thls n u t l o n  tt.3) to ba rrcee8ad. 4 M  (2) blo- 
48g?rdat4@n d t h l n  Uw t r c l l l t y  rlll rot result i n  p n u t v r r  
r t r u e k n i l  f r { lu?r  I n  r l o l a l l en  d Uu n q u l m n t s  4n para- 
graph I at  th ts  n c t t w  (t.3). 

e. liccesr tc r r l t a  should k con tn l l r d  and mlsure o f  amlk  
W e r j r l  t o n t u l n r t t d  by i rs ldual  radlrrrt tv4ty should be 
greuenlrd throuph rpprop?li tr  r b l n l  r tr l t  l v r  controls mnd 
phyrical k ? ~ ~ e ? s - - l c t ~ v e  id P I S S ~ V ~  ~ o f i t f ~ ? s  i s  &I<? {bed by 
tk U.5, Envttonwntal i rotect lon AQIKY i lU3--p. 115). T h r e  
ront to l r  should k as igrud t o  be r f f rc t l va  t o  thl eaknt  
reasonable f o r  i t  l ras t  200 yarrr. Tha federal povermnt  . &hall have tlth to UM proparty. 

f. Low-tern un rgeun t  of o t k r  radtonuelldrs shall, k i n  accordawe 
~ 4 t h  E)upkts 2, 3 ,  and 3 of WE O t d r r  5820.2. rr ippl lclble. 

Eacrptlons t o  the n q u t t u r n t  Olrt ivthotlzed llmltr br set equal to the 
gv fd t l ims may b t  srde on U w  basts of m i h l l y r I t  ~f SlU-bpeelf4c r spwts  of 
4 designated s l U  that wen not takm Into K C O U n t  l a  6arIu4ng t)* guldel lmr.  
bceptlons nqulm approvals rr s u u d  In *tion 0. §peclfic r%trwtIonr wt 
warrant i a t e p t t ~ s  are: 

a. Wrr r w d i r l  acttons w u l d  pose a c l e a r  and pmslnt  r i sk  of 
injury t o  workers or w r r  of #I@ gemrrl p d l l c ,  notrlfh- 
s f rnd iq  n r r ~ n r b l r  marums to mofd or Mucr r i s k  

b. a n  meedfa1 act4ons--even after a l l  mrsonabta m l t l p t l v a  
measures have k e n  taken--rould product rnv l romtnt r l  harm t h a t  
+s c l r r r l y  r r t r s r i v t  compared to Ou health benefits to persons 
I j v f n g  on or mar affected s l t e r ,  I# or 1r1 tk future. A 
e l a i r  rrcesr o f  mv{ ronent r l  ham 4s Itan t h a t  i s  long-Urn, 
aantfest, a d  grossly d~sp to~o t t f o ru t r  to health benefits tht 
may reasorably b. in t lc fwted.  

c. Yhcn tht cost o f  remtdlal betleas tor tontmInrted so41 i s  
unrersonrbly hIgh relat ive t o  long-tern benefits and uhrt the 
rts3durl srU4orctirr u t e r I a l s  do not post a c l e a r  pnbent o r  
future r l s l  a f te r  taking nectsswy control measurer. The 
14kel4hood mat bu4ldfngr w i l l  k 8recttb sr  Vul p o p l a  dl1 
spend long plrfods of tin a t  Such a r f t e  should be ronsidrnd 
i n  evr lu i t lng th4s r i s t .  l e u d i a l  actions rill  gtnerrl ly not 



be rwcrrrav *re mly r lnor  w n t f t l a r .  a t  mrllual t a a t r  
r r t i v r  u r r l r l ~  m involvrd e t  *re irsl-1 tad<mcttve 
uter l r l r  ucu r  i n  m i n rc r r r r tb l r  loertton at  rrhlch alte- 
sprclflc f re ton  i l m l t  tk l r  MzaM a d  tra ilrlch U r y  4 n  
sor t ly  rr i l t t l c u l t  ta m v e .  Ex.qles am n s l l Y l l  rad10- 
actfve mtlrlrlr wdrt hard-surface pvbllc mads and r i ~ l k s ,  
around p d l t t  a m ?  llrwr, at  I n  hrua-vrt t ~ t l m s .  I n  
4rder to lnvole*thls e.clption. i t tr-rpec4tic aMly8ls Burt 
be provlkd b #stab1 l r h  that it rould mt cruse m l r r l l r l ~ l  
ta receive 4 r r6 l r t4 rn  lose i n  aucess rt th U s l c  b r a  l l m i t r  
r t r t r d  i n  k c t t m  B, and 4 r t r t e u n t  rplel fy i rp thr m s l l w l  
radtorctfrt ty aurt h l u l u b d  i n  the rpprmriatr ltrk a d  
local ncor4r. 

4. Uhera tk car t  rf rternrrp rf r r o n t ~ 4 ~ t e d  bufldlrrg 41 clearly 
unrerronrbly hfgh t t l a t t r r  t o  the k ~ f i t ~ .  futOrs that  sM11 
be 4ncldad I n  th ts  judpent a r t  the mt lc ip l ted p l t l od  of 
u~uprney,  the Incwmental r r d j r t l on  l r v r l  thlt would ba ef fe t t rd  
by t eud la l  rctlon, th8 rertdual ur@lv l  l l f r t f m  of  th Ou<ldlng, 
tha potmt+r l  t o t  future consttvction rt the sf-, ad Vw 
app l l r rb l l l t y  of rrmedlrl actions t h ~ t  rould be less costly 
than tmvrl rf tlH r r r l 6 u r l  r r d l o r d i r r  u t e r I r l s .  A state- 
mnt i g l c l f y l q  the resldur l  r rdtoact lv l ty ~t be included I n  
the ipproprlrte s t r t r  and l o c r l  t#cords. 

Clnrrk Cuidrltnrs f o r  Rer+durl R r d l o l t t i r i ? ~  
Ies'ldual Lenctnfrations 40 CFR 192 

9f h d l u  a d  Thorlu 
i n  IoIl k t e r i r l  

Afrborne Radon k c r y  40 CFR UZ 
Prodwts 

External Camsr 8tdtrtton 40 CFR 192 
furfrcr Contuirution Adapted frw U.S. Wuclerr Re~ulr tory 

twmlssion flM2) 

Control of lidioaetfus Wastes ond ies4durs 
Inter48 Storage DOE Otder W8O.U 
Lsn~-Tem Itnrprmtnt DOE Otdet 5180.U; 10 CFR 192 



t a t r r ~ t t o r u l  Cor lsa lon en l rU1e1~1cat  Pnkrtlm. 1#7?. b C ~ - - r d r t t m s  
#t \M ln ternr t lonr l  Comlrrton .n Rrdlrtagtcal Pnucttan (Ibopted 
Janury 17. 19771. ICR? Pdl4cat im t( .  n r a n  O a f .  [&I 
m d f l l a d  by 'Statlwnt tmm un i l l 8  of Um 1CRP: 
ARM~ l I f  th leu, Val. 2. k. I. lS34.3 

I n t ~ m r t l o ~ l  tomtrs len  WI Radtol leal P n M l m .  H78. Llmitr t a r  h t r k r s  
a t  Rd%mucl t le r  by Mortm. 7 awe ot ~ r f t ~  z at thr t r r t a r r t i r ~ l  
C Y t s s i ~  on Rrd to l~p lca l  Protactlen. M ~ k d  by thr t o r l s r i o n  i n  
July 1S74. ? d l i c 8 u w  #. hrt 1 (U wtmt), 2 ( a 4  
Supplmnt), Part 3 ( a d  l l lp l lnents l 8 d  81, HI f*a. l a y v o n  
Prosso @ateM. 

-- 
U. I. t n v i r o n ~ n t r l  Protectten Lglny, 1983. Stmdrrds tor  RlwUlrl k t i on r  

a t  Inrct lvc V r r n l o  Procrrtlrrp Sltrr; f lm l  Rule (10 tFR Pert 192). f rd .  
Ikglst .  U(3): MO-MI (3a rwv  1, -3). 

U.S. Osprrtwnr e l  Emrgy. 1984. r o m r l y  U t i l l t ad  Slter Rrudfa l  k t l o n  - Program. Srr rmq Protocol: ldent l t%cathn - C h t u l r r l z ~ t l m  - 
Dlslgnatton Rmsdtal Action - Cltt(fQat1m. O l f l t n  ef  lue lar r  EMW, 
O f H e r  o f  I e m t r u l  Ua ru  Dlsporrl and i d t a l  ktlm, Dlv l r len a f  Reudlal 
k t l m  Projects. 4rtl  MU. 

U. f . D ~ p r t U r n t  et Emw. 5 .  Slrpptrwnt b U. S. Oepartwrtt of €new 
ku ldr l l l r t r  f o r  Resfdual L d l w e t l r l t y  at  f o n r r l y  V l l l i t ed  S i b s  Rrwaral 
Action ?rogru md Remtr Svrptvr Faclltt ias W l ~ m n t  Program Sttar. A 
k n u r l  t o r  h p l m n t i n g  R@rfUu&t i t rd lolct lv i ty CuldrlCrwr. S n p m d  by 
&rQonm I t r t l on r l  Llboratofy, Lor &lams ktionrl W t a t o r y ,  Olk Rl@e 
k t l o m l  Laberatoy, and i r c t f t c  k-st  U b e r r b v  t o r  UN U.S. Dlpart- 
mt ef Enrgy. ( In  prrprratlon.3 

U.S. Ruclarr k g u t i t o v  C e r l r ~ t o n .  Wt. Mbltlrr f a t  D K o n t u $ ~ t I o n  o l  
t a e t l l t i r s  rhd Equqpwnf t r t o r  to Bherse tor Unrrsttlkt.d %a or Tam+ 
rut ton o f  Ltcensrr to r  Byproduct, Sower. er Swcir t  Mutar? k t o r i a l .  
DIv i r lon of  F u e l  -1s vd ktrrlrl Srfety, Uarhtngton, #;. Svly lW. 



S I T E  INFORHATION FOR S P E C I F I C  S I T E S  
(See Design Criteria, Section 3 . 3 . 3 )  

1 . 0  GENERAL 

This appendix is general outline of the information that will 
be obtained for a FUSRhP/SFWP site through historical research 
and/or field investigation activities during site 

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

unique to a particular site are enclosed between single 
arterisks (*..*). 

2 . 0  SURVEYS AND DATUM 

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. 
- 

3 . 0  WATER LEVELS 

For-sites located on rivers, lakes, or at the ocean, the 
probable ruximum and minimum water levels and their 
fluctuations will be obtained. The design naximun flood 
elevations, as noted below, will be investigated and recorded 
for the site: 



Elevatf on Above 
Wean Sea Level 

(USLI 
{ * . . a )  

Maximum recorded high water f t 
100-year projected flood' 
Probable maximum flood 
Maximum projected water level for plant safety ft 
Design high water f t 
Design low water -- f t 

[In general, the 100-year flood shall be used for derign.) 

Rainfall 
Average annual i n .  
Daily maximum in. 
Design hourly 'maximum* (100-yclr storm) i n .  
Probable maximum precipitation IPUP) per hour in. 

Flash floods caused by thunderstorm may occur and are t o  be 
considered in the design. [Note value t o  be used in flood 
design a s  a .  .* in. per hour. l 

SNOWFALL (*. .* J 

Average annual 
Season maximum 

Maximum for nonth of *..* 
Daily maxirun 

Design snow load 

in. 
in. 

'in. 
in. 

lb/nq. ft. 



5.0 CPOUtJDWATER TABLE 

The high water table t o  b e  used in design will be stated. 

For the design of a11 underground structures, the high water 
table will be 8BSUned as elevation *..* ft. 

average groundwater level is approximately a t  *..* ft. 

6 . 0  FROST PENETRATION 

Depth belov grade *..* in. 

If applicable, ice pack formation will be described giving 
appropriate design lords. 

8.0  AIR TEMPERATURE ('..*I 

Raximnm design 
Minimum design 
Average annual 

Average vet bulb 
Average dry bulb 

9 . 0  NOISE LEVELS 

Noise level neasurenent and monitoring during construction will 
be maintained for sites a s  required by local authorities. 



Based on 100-year recurtence interval, the design wind 
velocity shall be *..* mph at *..* feet above grade in 
accordance with the Uni'form Building Code (UBCI. The 
prevailing wind is in *..f direction. Wind velocity will be 
adjusted as appropriate for structure height find gurt 
factors. The cffrcta of tornadoes will be investigated as 
required by 8ite 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. 

1 2 . 0  GEOTECBNICAL IBVESTIGATIOHS 

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 

Report'. 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. Conpaction criteria and maximum slopes 
for excavation will also be specified. 



13.0 GUIDELINES FOR RESIDUAL RADIOACTIVITY 

To 'be developed f o r  each site. Refer t o  Apptndi~ C. 
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OIVISIOY 

181 3 
YOtlCE NO. -- 
?AGE 1 OF 1 

DEPAllfYENT OF EWEROY 
FOIIYERLY UTILIZED I I T E 8  USUE DATE : 03 /07 /86  
REYLlML ACTK)H PROQRAM 
BECHIEL JOB 14601 (FUSRAP) 

TO: k,a&V,. C A? ~ A u u A i  Y u u a E n  16 

P l e a s e  r e v l a c e  Table  of Conten ts ,  Rev. 2 i n  your  Design C r i t e r i a  
f o r  F o r ~ ~ e r I y  Utilized S i t e s  Remedial Action Prooram (FUSM?]  and 
Surv lus  F a c i l i t i e s  Manaoenent Program (SFFPI which has  a typo- 
g r a p h i c a l  error and format  change, w i t h  t h e  a t t a c h e d  c o r r e c t e d  
Table of Conten ts ,  Rev. 2.  

P l e a s e  s i g n  t h i s  r e v i s i o n  n o t i c e  i n  d u o l i c a t e ,  r e t a i n i n g  one copy 
f o r  t h e  front of  your  folc?er, r e t u r n i n a  one copy t o  t h e  address 
i n d i c a t e d  below: 

PLEASE ?TOTE: As i n d i c a t e d  on Table of Conten ts ,  Aupendicies  A, B, 
and D a r e  s t i l l  a t  Rev. 0 .  

PLEASE 4laN. DATE. AND RETURN THlU EMTIRE @MEET TO: 

S e c h t e l  Na t iona l ,  Inc .  
800 Oak Ric?ne Turnnike 

ACKIOWLEDQEMENT: 
Oal: %doe, T?! 37830 AT??*: 9. 'r!OOD 

MY COPV H A S  D E t N  lROUUHT TO CURREHI 8TATUU &UD SUPEn8EDED 

MATERIAL HAS BEEN REMOVED AND OEITROYED 

a MY AODREBB I S  THE BANE 

MY ADDRE8a la  A 8  FOLLOWS 

SIONATURE DATE , YAYUAL YO. 16 
VERIFY 
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2 NOTICE NO. - 

DESIGN CRITERIA 

CAOE 1 OF 1 
DEPARTMEHT O f  ENERGY 
FORMERLY UTlLlZED BITES I IBUE DATE : 0 2 / 2 5 / 8 6  
REYC1lAl ACTlON PROORAM 
IECUTEL JOB 14601 (FUSRAP) 

C. B. ROGERS 1 6  TO: MANUAL MUMBER 

P l e a s e  u p d a t e  y o u r  D e s i g n  C r i t e r i a  f o r  Former ly  U t i l i z e d  S i t e s  
Remedial A c t i o n  Program (FUSRAP) and  S u r p l u s  F a c i l i t i e s  Management 
Proqram (SFMP) as i n d i c a t e d  below: 

DELETE FROM YOUR MANUAL INSERT I N  YOUR UANUAL 

. Cover S h e e t  f o r  G i g n  . Cover S h e e t  f o r  Desim 
C r i t e r i a ,  Rev. 0 ,  d a t e d  C r i t e r i a ,  Rev. 1, d a t e d  
May 1985. F e b r u r a y  1986.  . T a b l e  o f  C o n t e n t s ,  Eev. 1 . T a b l e  o f  C o n t e n t s ,  S e v .  2 . Des ign  C r i t e r i a ,  3ev. 0 * . Desiqn C r i t e r i a ,  Rev. 1 

I 
NOTE: APPENDIX A, B,  C ,  and  D r e m a i n s  i n  y o u r  f o l d e r .  I 

. .  . 

P l e a s e  s i g n  t h i s  c o n t r o l  s h e e t  i n  d u p l i c a t e ,  r e t a i n i n g  o n e  copy 
f o r  t h e  f r o n t .  o f  y o u r  manual ,  r e t u r n i n g  o n e  copy t o  t h e  a d d r e s s  
i n i c a t e d  below: 

I PLEASE SIGN. DATE. AND RETURN THIS ENTIRE 6HEET TO: 
1 

ACKNOWLEDGEMENT: 

Bechtel N a t i o n a l ,  I n c .  
800 Oak Ridqe  T u r n n i k e  
Oak Ridqe, TN 37830 ATTX: 3. WOO2 

MY COPY HA8 BEEN BROUQHT TO CURRENT 8TATU8 AND SUPERIEDED 

MATERIAL HAS BEEN REMOVED AND OEBTAOYED 

0 MY ADDRESS I S  THE 6AYE 

a U Y  ADDRESS I 8  AS FOLLOWS 
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DESIGN CRITERIA 

- 
REVISION 

1 NOTICE NO. - 
I PAGE 1 OF 1 , 

DEPARTMENT OF ENERGY 
FORMERLY UTILIZED E I JES  
R E M ~ ~ I A L  ACTIOH PROGRAM 

IPSUEDATE: 0 9 / 1 7 / 8 5  

BECHTEL JOB 14501 IFUSRAP) 

1 C. B. ROGERS MAWUAL UUMBER 16 

I 
P lease update your ~ e s i ~ n  C r i t e r i a  fo r  Formerly U t i l i z e d  
S i t e s  Remedia l  Act ion Program (FUSRAP) and Surplus F a c i l i t i e s  
Management Program (S!?MF) P r o j e c t  as ind icated below: 

DELETE FROM YOUR MANUAL INSERT I N  YOUR MANUAL 

. Table o f  Contents, . Table o f  Contents, 
Rev. 0 Rev. 1 . Appendix C, Rev. 0 . Appendix C, Rev. 1 

- 
Please sign t h i s  cont ro l  sheet indup l ica te ,  r e t a i n i n g  one 
copy for the f r o n t  o f  your fo lder ,  returning one copy t o  the 
address i nd i ca ted  below: 

Bech te l  Na t iona l ,  Inc. 
ACKNOWLEDGEMENT: 800 Oak Ridge Turnpike 

Oak Ridqe, TN 37830 ATTN: %.WOOD 
MY COPY H A S  BEEM BROUOHf T O  CURRENT 6 fATUS AND aUPER8EDED 

UATERlAL H A S  BEEM REMOVED AMD DEETROYED 

1 M Y  ADDRESS la' TUE @AM€ I 
D MY ADDRESS 18 A S  F O L L O W S  ~. I 

E N  DATE MANUAL NO. 16  
VERtFY 

I 
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NOTICE HO. - 
[ .<:j j 

DESIGN CRITERIA 
PAGE f OF 1 

DEPARTMEHT OF ENERGY 
FORMERLY UTIL1ZED WTES ISSUE DATE : 

7/16/85 

REME3lAL ACTION PROGRAM 
BECHTEL JOB 11601 tFUsR*P) 

TO CLIFF ROGERS MANUAL MUUSER 14501-00-DC-01-16 

Attached is your assigned ap+oved copy of the Design Criteria 
for Formerly Utilized Sites Remedial Action Program (PUSRAP) 
and Surplus Facilities Manaqement Program (SFMP) Project, Rev. 0 .  

Please disgard your DRAFT copy Rev. 3 in -- it's entirety and 
replace with the attached in yoyr folder. 

Please sign this control sheet in duplicate, retaining one copy 
for the front of your folder, returning one copy to the address 
indicated below: 

PLEASE SIGH. DATE, AND RETURN TH IS  ENTlRE SHEET TO: 

Bechtel National, Inc. 
800 Oak Ridge Turnpike 

ACKNOWLEDOEUENT: 
Oak P. idge,  TN 37830 ATTN: B. WOOD 

M Y  COPY HA8 BEEH BROUGHT TO CURRENT STATUS AHD SUPERSEDED 

UATERlAL HAS BEEH REMOVED AND DESTROYED 

MY ADDRESS 18 THE SAME 

0 M Y  ADDRESS I S  AS FOLLOWS 

atGNATURE ! MANUAL NO. -16 
VERIFY 
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PAGE 1 OF 1 
DEPARTYEWT OF ENERGY 
FORMERLY UTILIZED BITES 
REMt3 lAL  ACTION PROGRAM 

H S U E D A T E :  0 4 / 1 5 / 8 5  

BECWTEL JOB t46Ol (FUSRAP) - 

TO 
C. B. ROGERS MANUAL Y UUB-ER 

16 

P lease  update your DRAFT Design C r i t e r i a  f o r  Formerly U t i l i z e d  
Sites Remedial Action Program (FUSRAP) and Surplus  F a c i l i t i e s  
Management Program (SFMP] P r o j e c t  a s  i n d i c a t e d  below: 
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