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. EXECUTIVE SUMMARY

This report repreSents the first step.toward establishment of a
plan for the long';ange management of low-level radioactiée waste,
including contingency plans for short-term or interim storage.

It was prepared in response‘to the legislative mandates contained

in AB 1513 (Chapter 95, Statutes of 1982). Included in this

2) a determination of interim storage requirements and‘costs;
3) criteria for selecting an interim site; 4) anticipated problems;
: 5) criteria for the selection of a final disposal site, and

6) recommendations for future action. -

}Background'

2 The immediate .need for planning arises because of the federal Low-—
Level Waste POlipy Act (PL 96-573) which makes low-level waste

§7f disposal a responsibility of the states. California generated and

‘active waste in 1981 (this amount may be éxpected to increase
about 25 percent by the year 2000). The commercial radioactive
burial sites may be lesed to California under the Federal plan

. . S : .
by 1986 and without adequate; safe disposal, medical, industrial

and other opérations which contribute to the health and safety

of California's people may be seriously impaired.

e o T e e L A s

Interim Storage

TRESTYIm storage facility was designed by the California General
Services Department. Costs for building and eventually decon-

._Tl g
e

taminating such a building were estimated to be $16.6 million.

1 -

report are: .1) the amount and types of waste produced 'in California; .

- shipped to commercial sites 186,000 cubic ‘feet of“low&léﬁeiffédiérl?;




In order to use an interim storage facility, Jow-level waste would
~ have to‘be‘seéarated since flammable material and biological
.materiél could not be Sﬁored. Some treatment facility for these
Wastgs'ié_necessary} thus an incinerator which Woul%{coét $2.2
Rt

million is recommended, -- a total of $18.8 million for -iwterim

- storage.

Site Criteria (Interim Storage)

Criteria for an interim storage facility were: determined. These
included: ‘distance from major population centérs; ail-wéather'
access; adequate water and power; freeddm from»kﬁdwn selsmic
activity and,flooding;-sécufity..'Theicriﬁéria aré‘designed“so

that the&ewweu&dmbeﬁréasonable:aSSufance”fhaﬁ the{Qeneral popula--f
tion would not iéééi§é,“ﬁﬁdér-ééﬁégéifopégéfiﬁéVdffaécidént dénéi:‘
 tions, a radiaﬁion exposure greaﬁe:-than that specified by the

Nuclear Régulatory_Commission,

Waste Classification

A‘waété ciassification,scheme was developed to ﬁécilitate the
hahdling and stérage of wastes. 1In essence, the scheme divided the
waste into: that which céuld.be stored as is; that which‘had to

be treated before stoiage -—‘flammablésy tokicé and'biologicals;

that which, because of level of activity, had to be shielded; and

de minimis (i.e., trivial, not radiocactive for purposes of regulation

‘and ultiﬁate disposal).

‘Site Criteria (Shallow Land Burial) ‘ . _ S
Criteria were also developed for a final disposal or: burial site..
These included those criteriau&évelbped for interim stofage, plus

other criteria relating to stability for an‘in—gtound site and the
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ability to maintain the site intégrity.for a period of 500 years
(by which time the radiqacfive material would have decayed to

de minimis levels).

Recommendations

1. The search for a qualification of a permanent burial site

should begin immediately.

2. California should renew its efforts to form a "compact" either

with other states, or, with'Congressional consent, alone.

3. All-efforts should be made to avoid the necessity of building
and_operating an interim-iow—level waste étoragé facility.
Arrangements should be sought with.cur;ent cdmpacts of states
having a site for thé aéceptance of waste for burial ﬁor a

limited period pending completion of the California site.

-
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" INTRODUCTION

\

This report ‘is in response to leglslatlve mandate under Chapter 95,

i"-Statutes of 1982 _ In it the Department of Health Serv1ces is to

] “txprovide, by the end of 1983, a plan for the long-range management

sﬁof lowélevel radioactive waste,; including contingency.plans for

short-term or interim storage of such wastes. The.Legislatnre; in

g this statute, found'and declared "...that without means for adequate,

.E___safe dlsposal of low—level radloactlve waste, medlcal industrial,
and other operations which contribute to the health_and safety of

. the people of‘California as well as'to the state economy,'may be

seriously impaired.”

- - . j

: The urgency of thls effort has come about as a result of two con=
ditions. l) Congress passed the Low Level Waste Pollcy Act (PL96~ 573)
- making the dlsposal of low—level radloactlve waste the respon51blllty
of the states. It further permltted upon Congressional approval,
the estahlishment_of reglonaluwaste dlsposal,facilities,for the
exciﬁsite use of regional compact member\states;"-The bulk of
fﬁ;California;s waste now goes to Washington state but dalifornia'is'
not a member'of the recently formed Northwest COmpact‘andfthus may
expect to be denied access to their disposal,site as early as l986t'
.2) There are only three commercial low—level radioactive waste disposal

31tes currently in operatlon in the United States —- one in the state

of Washlngton, one in Nevada, and oné in South Carollna; Vevada

is attemptlng to close its site and South Carolina has put a limit

" r\“?gj,%“ it SN TE

‘on the amount of waste its site can accept each yvear.
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Under the current federal low-level waste policy, California will

‘have two options: to join a compact (and probably commit to becoming -

a host site at some point in the future) or go it alone, ‘which will

£

: : ; : ; RO o - A
. mean the immediate establishment of a low-level radroac‘@;weﬁ?wast'gEM

disposal facility in the state. Exclusive use of the state site by

California could .not be assured unless the Congress consented to the%

establlshment of compact status for us as a single state.

This report covering the first parts of the plan requested by the
legislsture consists of the following:
1) The amount shd'types of lowflevel radioaotive waste
' gerérated in California. | o

”és'cohtihgenc§'plans for intééim"étofaééwwmwmm o

a. Design of the facility and determination offCOSts

.+ of construction,
b.'.Operationel costs:bf the interim site and costs to
'beeborne;by'the geﬁérators’ofhlow—level waste
c. Interim site criteria - .- -

d. Problems

3) Waste classification scheme

4) Criteria for land disposal site selection

A subsequent report due to the leglslature on December, 1983 will
cover a plan of actlon to minimize the env1ronmental occupatlonal

and public health lmpact of low level waste.ﬁ Thls later report wil

il

include studies of volume reductlon, and plans for substltutlng non

radiocactive or short- llved radloactlve materlals for those radio-

nuclldes which requlre longnterm 1solatlon from the environment.

\
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inally, by June 30, 1984, the Department, in consultation with
other State agencies, is to complete a study identifying regions
£_the state in which the criteria established for land disposal

-ould be met.

.




'AMOUNT AND TYPES. OF LOW-LEVEL RADIOACTIVE WASTE PRODUCED ¥

\ .

A survey was conducted among all facrlltaes llcensed either by the
State or the Nuclear Regulatory Commission (NRC) to determine the
amounts and types of waste produced-- Not included were those wastes
exempt from the Natlonal Low Level Waste Policy Act such as
Department of Energy and Defense wastes. A total of 1,714 responses
were recelved-; These represented 1,821 licensestgiving a -.response
r§telof 85.5% (Table I); Non-respondents were examined to determine
whether there would have been a significant amount of waste.produced
-but not'reported; Non—respondents were found tohbe, for the'most
vpart, county health departments, smaller hospitals, and physicians'

offices (which produce small amounts or no waste at all).

Amount of Waste Generated in 1981

a2

O D L

A total of 186 314 cubic feet of waste was generated and shlpped to

blAddrtronaltwaste'mas generated but either met_qe minimis require-
ments of the NRC (i.e., was so iow in radioactivity that it was
'?clared non-radloactlve for control purposes) oY was a short llved

: radloactlve materlal which was stored on site untll it decayed to

approx1mate1y background radloactlvlty and was then shipped to other

| commercial sites.

Commercial nuclear power plants produced 35.5 percent of the low-

i leyel wastea This excludes spent'fuel which is maintained in safe

ﬁ@ragevoﬁlsite or sent to centralized high-level storage site out’
of state.
?EiFor'definition of low-level waste see Appendix A. California Health

1 —and Safety Code 25805 (1).

a commerc1al low-level waste site by respondents to the questlonnalre.
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fluids, animal carcasses) that, if well sorted,- elther meets the

, preparatlon of radloactlve tracers and radlopharmaceutlcals.

'Types of Waste

Medical and educational institutions produced approxinately 34
percent of the waste. This included both radioisotopes used in

nuclear medicine procedures and those used in research. Much of

R

the institutional low- level waste is trash -=. e.g.,_paper- towels%ﬁ?\“

rubber gloves, protective coverings. 1In-addition, there appears-

to be a relatlvely large amount of this waste (sc1nt1llatlon

de minimis criteria and could be sent to other disposal sites or

is short-lived and could be held for decay.

Industrial waste constituted 27 percent of the total. These wastes

were generated 'in the manufacture of sealed sources for 1nstruments,'j'

6.

The types of waste shipped to commercial s1tes 1ncluded solid,

'handlihg and:treatment (Table 'ITI). As the costs of shipping and

liquid and biological waste, each needlng‘dlfferent types of -

storing waste continue to rise, waste generators are becoming more :

careful in the sorting and treatment of wastes. T:ash'compacting
is‘Currently taking place'at many but by no means all institutions.

Separation of wastes, particularly scintillation fluids and biolo-

gical wastes which now meet de minimis limits, is now occurring
in some institutions, but can in the future be used to further
reduce the quantity of wastes that will need disposal as radio-

active material.




TABLE I

(1981)

RESULTS OF LOW-LEVEL WASTE SURVEY

RESPONSE RATE: 85.5%

questionnaire

.. 3 i
e

o

o

t”‘NUMBER OF QUESTIONNAIRES MAILED (1 Per License): 2,160
RETURNED (Undeliverable): 14
TERMINATED LICENSES: 16
30
- TOTAL SENT: 2,130
NUMBER OF QUESTIONNAIRES RETURNED:
GENERATORS - SHIPMENT TO SITES: 155 (+ 42)%*
GENERATORS - NO SHIPMENT TO SITES: 297 (+ 20)
NON-GENERATORS WITH FUTURE ESTIMATE: 117 (+ 22)
NON-GENERATORS : : , 1,139 (+ 23)
SHIPMENT TO D.O.E. SITES: S 6
~ TOTAL RESPONSES: ' 1/714 (+ 107) -
TOTAL LICENSES REPORTED:

* Response for additional licenses included on primary

TOTAL
LICENSES

REPORTED

197
317
139

1,162
6

1,821

NON-RESPONDENTS . INCLUDED PRIMARILY COUNTY HEALTH “DEPARTMENTS, -
"EMERGENCY SERVICES, HOSPITALS, PHYSICIANS' OFFICES




TABLE II

TOTAL. LOW-LEVEL WASTE SHIPPED TO
COMMERCIAL RADIOACTIVE WASTE SITE

i pimnmc sy it 22

(1981 SURVEY) et

AMOUNT OF.WASTE‘SHIPPED

Ft3 Percent
Medical . 28,437 15.1
Educational 35,253 18.7 ‘
Industrial 50,708 26.9 o
. Governmental 5,286 ' 2.8 _ A
~ Power Plants 66,930% 35.5
186,614 ' 99% *%

n_'*-Atypi¢a1,, aVerage Year expected volume of low-level
aste would be from 8,000 = 12,000 £t3 per reactor
or approximately 40,000 £t3

féént not equal to 100% due to rounding

10




TABLE III

TYPES OF WASTE SHIPPED TO COMMERCIAL* SITES N

(1981 SURVEY)

Scintillation** .Other Biological

Solid | Fluids Fluid Waste
Ft3 Ft3 | =)  Ft3
Medical 19,742 7,461 3,572 . 1,622
" maucational 20,126 6,476 5,549 2,011
ndustrial 50,603 890 11,513 82
Governmental 2,951 _ 42 : 40 ~
Power Plants 64,805 2,147 160 132
TOTALS : 158,277 17,016 20,834 - 3,847

* Question specified only "commercial", not commercial radiocactive -
not all generators provided breakdown. The total in this table
exceeds the total in Table IT.

* %

Much of this is probably g01ng to a regular hazardous chemical
dump site. . _ ' :

Cane 3T

i e e T P S
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Origin of Waste

As might be'expgctéd almost all of the low-level Wéstévis produced
in the two major‘manufacturing'areaé bf the state ﬂ'in,SogFngg}
Ccalifornia from Los Angeles to San Diego, and'NorthernACélifornia
centering on the Bay area;v Both areas are.well served by freeways
Whiéh should facilitaﬁe the selection of low-iével waste storage

and/or disposal sites. (See Figure 1)

12
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FIGURE 1

’ ORIGIN BY COUNTY OF
-COMMERCIAL LOW-LEVEL WASTE SHIPMENTS

LEGEND

One dot [.) = 100 1>

o

of LLW,
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Class I:

Class II:

.Class ITITI:

The classes of waste proposed are:

WASTE CLASSIFICATION

iThe purpOsé of a wasté classification scheme is to faéilitate
zhe:ﬁandling and storage of low level radioactive waste while
protecting employees and the public. The ééal of a classificétion
iHeme is-to provide a basis for sorting waste that is both -

ffective and practicéble.

ﬁéh-though prbblemsAto beiéddreSééd'fhrdugh waste classification
differ between interim storage ahd,permanent disposal facilities,

fhe need for treatment of the Various types of waste remains.

Radiocactive = intermediate-level, reguires special
packaging, handling or’ shielding becsuse of its: radio-

activity (i.e., radiological properties are the most

significant hazard).

‘Radioactive - requires special backaging "and

handling or treatment prior to stbrage because

.of its non-radiocactive hazardous properties.

Radiocactive - requires no special handling or
treatment at an interim storage facility.

Suitable for burial or storage as is.

de minimis - not radiocactive for purposes of

regulation and ultimate aisposal.

14




above-ground facility is too great.

. practicable and auditable. It is believed that the proposed scheme

Class II wastes are those which cannot be stored without tréatmentg
They contain flammable or coriosive matérials which could com-
promise the integrity of an interim storage facility, or biologica
wastes which in decomposing over even a brief peﬁiod Qﬁﬁﬁﬁhéw“ﬁmﬁ
dompromiée their packaging. Biological wastes currently ieceive“
special packaging and much of what is consideredvpathoiogical
waste'is autoclaved or treated at its' source by the licensee produc
Final disposal or burial of these wasteS'is'péssible, Flthough'
speqial segregation tO'ailow for decomposition and'subéidence

would be réqﬁired. Interim storage, on the other hand, is not

possible. The hazard of maintaining these unstable wastes in an

The‘classification'or waste segregation scheme developéd;ﬁnét be

fits these criteria. Even the smallest waste producer should be

able to segregate Waste.iﬁmthe mg@ner proéosed.“

15




" DETERMINATION OF INTERIM STORAGE“REQUIREMENTS‘AND'COSTS"

A

he requirements for an interim waste storagé facility are based

n the folldwing:

1, California's low-level waste consists of chemically
~and biologically unstable material; stable wastes, \
and intermediate level wastes. |
2., the volume of low-level waste produced per year ln
Callfornla is presently 180,000 cubic feet, and is
expected to increase moderately over the next few
‘years. ) | |
3. the volume of intermediate-level waste produced by
'ex1st1ng nuclear power plants per year is expectedyto .
be 86,000 cubic feet. |

e de31gn concept for the "Low-level' waste storage bulldlng was based

- ~p

' EGG 5434 ' ThlS concept was selected because of 1ts economy
:se of sheet metal bu11dlngs and because 1t provided the en-
.ed storage space adequate for Callfornla s needs. The facrllty
»ydes1gned to economize materlals, labor and energy whlle meetlng

i .

he necessary fire and safety codes.

ter consulting with various engineering firms and utilities;'the

~

ign concept used by Rancho sSeco for the storage of “intermediate~

el" waste was selected. The design'utilizes individual storage

e

ST

1ls which provide a maximum of protection for workers, should a
function occur. After eXamining different design concepts it was

icluded that this facility afforded the greatest degree of

16

spec1f1catlons detalled in a Department of Energy (D. O E.) publlca—
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-The unstable waste can be rendered stéble by incinerating the

various types of, incinerators are on the market, many have been des

"to meet very specific needs; The incinerator selected ig one which

The building and development costs have'been estimated by General

,bperating'staff of 14 full-timehemployees are based on information

were based on state employee data supplied by the State Personnel B

protection;"P:oblems assoliated with the unstable waste referred

to as in "1" above can be resolved by the use of an incinerator.

.

material at 1,200° to 1,500° Fahrenheit. The residqggﬁﬁmﬁxﬁﬁaﬁﬁ{“

would then be placed in 55 gallon drums and stored in the storage

building. This incineration would resolve any concerns for flammab

|

solvents and decomposable or infectious biological waste.

The design'concépt for a waste incinerator is based on information
supplied by D.0.E. in the pubiiéation, EGG-2192, and in consultatio

with BurroWs—Weléome in Research Triangle Park, North Carolina. Wh

designed to accomodate the wide variety of waste produced in the stal

It is competifively priced and appears to be economical to operate.

/

Services; the incinerator cost was obtained from the manufacturer.

contained in D.O.E. publication, EGG-5434, and discussion with vari

radioactive waste brokers and waste handlers. Salaries and benefif
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total estimated costs for facility development and operation
approximately $18.8 million ($29.4 million if concrete buildings-

used). A detailed description'and cost identification is contained

-he Appen&ix.

a2y

iz nE Y
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CRITERIA FOR TEMPORARY SITE SELECTION

The criteria for an interim low-level waste/sité are baséd on
‘?éhe need for proteétion of the health and safety both of employees
»~énd of the public and for protécfion of the environment during
:’and-after the operation of.thevsite. There are basic differences
betWeen an interim site and a permanent burial site for low—le&el.
waste whiéh influence the criteria for site selection.' The interim_
msife wiil be above ground and wili be a temporary facility,.used.
““to house waste for five years, which muéﬁ be returned to unrestricted
“"land usage'seven'years after it is opened, Whereas é permanent

site must provide for waste containment for 500 years.

Anviﬁterim waste site poseé prbblemé not associated with a permanent
diépoéal site. Because it"is a temporary facility and'the storéd
£¥aste materials will have to be removed to a permanent site; failure
‘of the waste containers, through corrosion aﬁd seepage, can be
expected to cause a signiﬁicant hazard to‘the facilitywoperat0r54*~~
Fire in an interim facility is the most serious accident scenario
since products of combustion and radionuclides will entér,thé
atmosphere. Iﬁ is that accidenthhich will dictate the.buffei zone
reqguired to assﬁre"thaﬁ there is.no significant problem for those

people‘who reside{or work in the vicinity of the storage facility.

Specific criteria are:
1. The site shall be placed away from population centers which

might expand in its direction within seven years.

2. There shall bé all-weather road access to the site.




3. Potable water and power should be available for normal
operation of the facility and a@ditional water must also
be available to handle such contingencies as decontamination
or fire fighting. This wafer_need not be potable. A natural

gas supply for firing an incinerator would be desirable.

4., The area selected must not be sﬁbject to known seismic
activity which would jeopardize the ability of the facility

- to meet its performance objectives.

5. The interim storage facility shall not be located in a 100

year flood plain.®

6....."Back.up'. security.and fire .fighting service must be available. -

Y(The facility must, however, be' able to provide primarj*

security and fire services.)

7. >The site must bée so located as to provide‘reésonéble assurance
thatAunder both routiné operating and accident conditions, no
member of the general population will rééeive an énnual

"radiation dose‘éxceeding an equivalent of 25 millirems to the
whole body, 75 millirems to the thyroid, and 25 millirems to

any other organ at the perimeter of the site. .

* The facility should be subject to less than a one percent chance

of flooding in any given year.

20
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TINAL DISPOSAL OF LOW-LEVEL WASTE

If an.interim.faci;ity is used, material stored there mﬁst

“gventually be moved td a permanent\burial site. The criteria for
"a permanent site will include all those cited for an interim site
wp_Jgﬁ plus'ariteria necessary for long term separation of radio-

nuclides from the environment.

 &§ reiteraté; the interim site criteria include: 1) distance from
ﬁéjof population éentefs; 2) all—weather road access; 3) adeguate
~water supply; 4) freedom from known seismic activity;IS) avoidance
of 100 year flood plain; 6) availability of security and.fire-

. X | . e
fighting backup service; and 7) protection of the general population

/

ih the vicinity of the site.

The permanent site criteria become more specific relating to land

use and containment of radionuclides until they decay.

1. The site must be located on state or federal lands

-z

W

(Health and Safety Code 25812).

2. The site shall be under institutional (State or Federal)
controi for a period of 100 years and shall be pfotected
against intrusion for 500 years.

3. The waste disposal facility.site should be selected with
~consideration.given'to land use and resource developmeht'
and not located where recovery of subsurface minerals or
groundwadter resources would result in incraased erosion
or siggificant changes in the'hydrogeological system.

3

Areas containing critical habitats of endangered sp

(1]

cies .

or cultural resources should be avoided.

21




‘Animal and plant intrusidn into the disposal trenches

The disposal site must provide sufficient depth to i
the water table that waste intrusion into the ground-

water will not occur.

/

Areas where wind or soil erosion processes may inter-

4 to
fere with the integrity of the .site should be avoided. i;pos
;%the
The natural attributes of the site shall allow for éﬁusé
characterization, modeling, monitoring and analyses JCOE

of geologic, hydrologic, and radiologic factors. -

should be controlled.




INTERIM STORAGE PROBLEMS

nterim storage facility presents some serious problems to the

1 will end in 1986. The requirements of the current law that
:;e*interim site be decontaminated -and returned to its original
1sage, places limitations on the program and adds to the total

ost. The following are some of the problems anticipated:

CéSté Z There will be basic costs involved in both an interim
storage site and a permanent facility. These include
access roads, facilities for inspection, unloading,

and if necessary, decontaminating vehicles. 1In

a second site is required for permanent burial.

.~ ~"Moving ;?There'will be an avoidable hazard to”enployees and
| potentially to the public when waste stored in an
interim site is movéd to a permanent site as‘required
by law. Use of an interim site willvdouble‘the ‘
handling Qf the waste and greatly‘increase disposaly

costs for the waste producer.

-23-

s+al low-level waste management program. Some provision will have

wbé made for interim storage since assurance of out of state dis-

addition, the considerable costs involved in California

Environmental Quality Act would have to be duplicated if




. disposal site.

That segregation, curiously, is not based on consideration of radio

-health and safety. -California may be forced to take care of its

CONCLUSIONS AND RECOMMENDATIONS

A program foxr devélopment of an interim stdrage sigg for'low—level
waste, a waste classification scheme which is compatible with that
of U.S. N.R.C. and general criteria for a permanené disposai site
are presented in this report. .t»this point, it seems éppropriate
to make the interrelationships beﬁween these thrée issues explicit

and similarly, to make explicit a course of action which appears

to recommend itself.
An interim site presents difficulties in terms both: of cost'and of

own waste by 1986 and maykbe foréed.to develop an interim site to.
"buy. time"‘while a permanent disposal site is beihg devélobed.
Permanent site development and licehsing would‘takefébout five
years and that lead time simply is ﬁot available. The interim
storége option'however, cqmmits the Staté to a series of actions

which present as many if not more problems than would a permanent
One of those problems is that of Segregating the waste into classes
that can and classes that cannot be stored safely in a warehouse.

éctiVity but chemical or biological reactivity. The worry is not

with the radiation from which protection is available but from

be
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jose other things in the container that will, like acid, eat

nrough the containers) or from biological materials that will rot

”énd seep through the seals. These anticipated container failures

Will present serious problems to the warehouse caretakers. These

w

;caretakers will have to sweep up Lhe spined radioactive wastes
which they can detect but, at the same time, be exposed to potentially

-ﬁazardous chemical and biological agents which they cannot detect.

-

It is not intended that unstable materials be stored. Rather each
iof the waste generators wiii be asked to carefully categorize and

gsegregate flammable, reactive, and biologic materials. If all the
‘generators are sucessful:in'this separation, what:then becomes of =
this non—stable.waste? . The recommended blan.is to burn it and re-

package the ash.

go&ever, this means that iniaddition to an interim storage WarehOuse,
a radioactive_waste incinerator must be constructed and operated.
While such incineration,has been, and can continue to be, safely
carried out the cost is high and the difficuities Significant It :
ia$small incinerator is built, one just large enough for that material
the survey identified must be-treated, conSiderable effort and ex-
ﬁense will be incurredvfor a,very‘short term solution to the problem

created in opting for (or resorting to) interim storage.

With a larger incinerator all the combustible low-level waste could
be burned not just that which must be treated to make it storable.

But, such an incinerator facility would not be easier to site than:
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a permanent disposal site, and for short-term use, it certainly
I

could not be recommended.

In consideration of the information gathered in the preparation of

this report, three actions are recommeded:

1. A .séarch for and the gqualification of a permanent

i
Fale

burial site should begin immediately.

The problem of disposal of low—levél waste was clearly
assigned to_the states by the Congress 'in Public Law

96~573, the Low-Level Waste Policy Act. Action, therefore,:

must be taken to complvaith that mandate.

2. . California should renew its efforts to form a compact
with other states or seek Congressional consent to becomin

a "compact of one".

The National Low-Level Policy Act encouraged the formation o

of compacts among the states Wherein a waste disposal site

for the members' common but exclusive use would be developeg
Non-~-compact states could be denied access to a compact's sit
after\January 1, 1986, once the compact had received the

consent of the Congress. S

Presently, all states but California and Texas are, or

potentially are, members of a compact of states and will,
in 1983, be asking the Congress .to consent to their for-

mation. If California continues to remain outside such
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an érganization} for whatever reason, it will still have

to develop a site for thé use of its licensees but will be unable
to limit access tO‘it§Asite. To limit the use of a
California site, éither Congressional consent to a "compact

- of one" must be secured thus 6vercoming Constitutional
provisions agaiﬁst restriction of interstate commérce, or

the State must finance and operate a-Sfate—run facility

‘and prepare to defend its exclusivé use in the courts.
In'foilowing either of these paths, however, the State

would appear to commit itself to. development of an interim »
storage facility.with all that option's inhereﬁt problems.
Ali efforts should bé made to avoid the_necessity df building

and ope:ating'an interim low-level waste storage facility.

'Arrangements should be sought with the exisﬁing compécté

of states elsewhere for continued_angsé to existing dis- .
-bdsal sites pendihg completion df the;Caiifornia site. |

To the extent that measurablé pfogfess has been ﬁade on

site development and compact formatidn, :California can
expect consideration in making such a temporary afrangement

while its permanent disposal site is being completed.
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APPENDIX A
LOW-LEVEL WASTE CLASSIFICATION SCHEME

troduction
w-level radioactive waste (LLW) inc]udeé materials which are generated ffom a
de vafiety of activities in the state. 'It is produced by hospita]s,.educationa1‘
d fesearch 1nstitutioné, manufacturers and nuclear utilities. The physical,
em1ca1 and biological forms of the materials, in addition to the amount and .
pe of rad1oact1v1ty must be considered to facilitate the preparation of this

terial for safe transportation, storage, treatment and d1sposa1.

Back ground
The federal government has recently adopted regulations (10CFR61) for the

sposal of LLW by shallow land burial (SLB). These regulations prdvidé general
guidance for the classification of LLW. However, these guidelines are directed
SLB technology and do not specffiéa]]y address the classification needs of
waste requiring tfeatment for interim storage beforé its u]fimate dfsposa1 by
SLB. Ca11f0rn1a Assembly Bi11 1513 (Chapter 95 of 1982 statutes) recognizes
the need for and requires the development of a special classifieation scheme-

for waste undergo1ng interim treatment and storage. e,

This répOft describes a classification scheme which incorporaﬁés federal

; requirements for shallow Tand burial of LLW while considering both radiological
%Eénd non-radiological health and safety aspects. It is intended tq,serve as the
%%framework for the development of operating procedures for the producers of LLW,

- the operators of an interim storage-treatment facility and operators of a

allow land burial. site.




General Description of the Classification Scheme

LLW may be divided into four major classes with subclasses to facilitate
treatment for interim storage and future handling requirements at a burial

&

site,
" Class I: Radioactive - requires special packaging, handling or shie1ding
because of its radioactivity (i.e., radiological properties are
the most significant hazard). :
Class II: Radioactive - requires spécia] packaging, handling or treatment
. prior to storage because of its non-radioactive hazardous
properties. '

Class III: Radioactive - requires no special handling or treafment. Suitable
for storage or burial as is. : :

Class IV: .de minimis - not radioactive for purposes of u]timate_disposal.

P N

Conclusioms

The recommended classification scheme will provide fof'the safe and efficient
management of California's LLW, while é]]owing_the’f]exibi]ity'to-make

refinements as better treatment and handling techniques may be identified.

It is anticipated that this scheme wi]} facilitate the management of LLW,

while not siQnificant]y 1ncreasing>the burden on'Ca?ifornia producérs.




LOW-LEVEL RADIOACTIVE WASTE
- CHARACTERISTICS

zburces of LLW

LW is generated by hospitals, public and private educational and research

nstitutions, manufacturers of radioactive compounds and sources for industrial

qges (termed non-fuel cycle uses), in addition to nuclear power plants and
ﬁanufacturers of nuclear reactor fuel (termed fuel cycle uses). Pursuant to
=tﬁe federal Low-Level Radiocactive Waste Policy Act, states are responsible for

i%é management of LLW which is not generated as a result of federal defense-

related research and development activities.

Definitions of Low~Level Radioactive Waste : /

B1513 defines low-level waste as follows:

"« + « JAny radioactive waste except high-level radioactive waste
and transuranic waste. High-level radioactive waste means:
(1) irradiated reactor fuel, (2) 1iquid waste resulting from the
operation of the first cycle solvent extraction system, or
equivalent, and the concentrated wastes from subsequent cycles,
or equivalent, in a facility for reprocessing irradiated reactor
fuel, and (3) solids into which such liquid wastes have been
.converted. . Transuranic waste includes. includes any.-waste con-. . -
taining more than 10 nanocuries of transuranic elements per gram
of waste of material. . . ."

ubsequent to the enactment of AB1513, ?edera] Regulation 10CFR61 has changed

the definition of transuranic waste to increase the threshold concentration to
100 nanocuries per gram. Our recommendation is that California law be consistent

with this change.

Eﬁgsica1, Chemical and Biological Nature of LLW
: LLW is produced by‘such a wide variety of activities that it can be in any

. Physical form (i.e., solid, liquid, gas), can be of almost any chemical form,

and can be associated with biological materials. Therefore, it is important to

consider the potential non-radiological hazards of LLW, in addition to the
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quantities and types of radioactive materials in the devé]opment of a classifi-
cation scheme to facilitate the treatment, handling and packaging of LLW for
safe interim storage and disposal. (See Appendix B for a more detailed

description of waste forms)

Following sections in this report will discuss those parameters which might
affect operational safety at an interim storage facility and potential mobility

of wastes in a burial site.




* SUMMARY OF FEDERAL REGULATIONS
FOR CLASSIFICATION OF LLW -

ntroduction : |
or the purpose of LLW c]ass1f1catwon to 'support the actual disposal of
ow level rad1oact1ve waste in a shallow land burial site, Federal Regu]au1on
FR61 is fairly well defined in terms of radiological health concerns.
iis regulation provides a basis for classification that could be revised only

ty n the more restrictive direction. Assessment of the regulation and the draft

nvironmental impact statement thét provides the technical béckgrouhd indicates,
t,'although its classification scheme is not based on the concept of total
azard, it is nevertheTess éonservative in nature and should provide a feaSonab]e
éT of protection of public health safety, particu]ariy considering the siting

onditions 1ikely to be se]ecied in the State of Ca]ifornia.

ummary of LLW C]assification Provisions of 10CFR61

c]ass1f1cat1on prov1s1ons of 10CFR61 have the objectives of protect1ng the
enera] populat1on and 1nd1v1dua15 from releases of rad1oact1v1ty, protect1ng
nd1v1dua1s from inadvertant intrusion, protecting individuals during operat1ons
and ensuring site stab;}u;yuaftep“g1osure.“ Relevant sect19nsquuayrecentw;

ft are reproduced in Appendix A.

Qe major categories of waste defined under 10CFR61 are'referred to as Class

A, B and C type waste.

Class A waste is the basic category of low-level wastes which, while meeting
fhe minimum standards of para. 61.56(a), 1sjnot requfred to meet the more
;:Stringentiréquirements:o%.the other two classes of waste. The requifementé of
ara. 61.56(a) include: -

° prohibition “of cardboard or fiberboard containers

° restriction of liquid content of wastes

° restriction of explosive and pyrophoric nature of waste




° restrictions of wastes based on generation of toxic gases
° restrictions of gaseous waste packaging:

° requirement to treat nonradioactive-hazardous nature of waste

Class B waste - in addition to meeting the minimum Class A requirements,

must meet phyéica] form (stability) requirements of para. 61.56. These stabilityf

requirements include: ¢
° structural (physical) stability under burial conditions
° additional restriction of liquid content |

° restriction of void space in waste

Class C waste is waste that must meet the m1n1mum requ1rements for Class A
' and B wastes” and require add1t1ona1 measures at the disposal facility to protect

against inadvertant intrusion.

Nuc]ide—by4nué11de classifications are provided, depending onAthe'isotopes
ﬁreéent in the waste. Two tables of nuclide concentration are included:

(See page 9) - | o

‘Table 1 presents the waste c]ass1:1cau1on as determined for waste conta1n1ng
long-lived rad1onuc11des. Those wastes conua1n1ng only nuc11des occurring in
Table 1 are classified as follows: |
° If the concentration of the nuclide does not exceed 0.1 times the value
in Table 1, the waste is C]ags A. | |
° If the concentration of nuclide exceeds 0.1 times the va]dé in Table 1,
but doés not exceed the Table 1 value, the waste is Class C.
°-If the concenbrauwon of the nuclides axcepds the Table 1 value, the
waste is not generally acceptable for near- “surface disposal.
° If the waste contains a mixture of nuclides from Table 1, the waste_

class is determined using the sum of the fractions rule.




“}bTe 2 presents the waste classification as determined for waste containing
:ort-ijved radionucTides. If the waste does not contain any nuclide listed in
éab1e 1, the Table 2 velues are used. For wastes containing only nuc1idee
ntained in Teb1e 2:
A]ity ° if the concentration does not exceed the Column 1 ya]ue the waste is
Class A.
°,Eor conceqtrations between thoee of Column 1 and 2, the Waste is Class B.
- ° For concentrafions between those of Column 2 and 3, the waste_is Class C.
° If the‘concentration'exceeds that of Column 3, the waste 1slnot genera]]y.
acceptable for near-surface disposaT.
° For wastes containing mixtures of nuclides listed in Table 2, the waste

ect
class is determined using the sum of the fraction rule,

‘the waste contains a mixture of nuclides from both Table 1 and 2, c]assificatidn

's as Tollows:

° If the concentration of a nuclide listed in Table 1 is. less than 0.1

times the value in Table 1; the class is that determined by the
Concentration of nuciides Tisted in Table 2.
° If the eoncentration of a nuclide listed in Table 1 exceeds 011 times
the value 1isted in Table 1, the waste is Class C, if the concentration

of nuclides listed in Table 2 does the concentration of nuclides listed

193]

in Table 2 does not exceed the value shown in Column 3 of that table.
° If the radioactive waste does not contain any nuclide listed in either

Table 1 or 2, then it is Class A.

Tﬂmportant considerations that were incorporated into the 10CFR61 classification
“‘scheme include:

° nuclide quantity (expressed in terms of concentration)

/




nuclide spe;ific activity

persistence

principal radionuclides and procedures for evaiuating ijtureS

. physical form

nén—radio1ogica1 hazards as they might_affectAthentia] releases to the

environment from a shallow land burial site.




TABLE 1

LI ‘ Concentration
Radionuclide _ ' ‘ Curies/cubic meter
_— -

c-14 N 8
£-14 in activated metal _ : 80
Ni-59 in activated metal - 220
Nb-94 1n activated metal 0.2
Tc-99 : ' 3
1-129 ' 0.08
Alpha emitting transuranic ‘

~puclides with . half-Tife

~~greater than five years _ 100%
“Pu-241 3,500%
m-242 o 20,000%

*Jnits are nanocuries per gram

TABLE 2
, Concentration, Curies/cubic meter
Radionuclide - ' ST ‘ - - Column 1 €olumn-2  --€olumn 3 -
otal of all nuclides with _
less than b year half life _ 700 *k . k%
C 40 » *% *%
0-60 700 Lk : *K
Ni-63 _ ’ 3.5 70 700
Ni-63 in activated metal , 35 700 7000
r-90 . » _ 0.04 150 7000

Cs-137 o 1 44 4600

**There are no limits established for these radionuclides in Class B or C
wastes. Practical considerations such-as. the effects of external radiation
and internal heat generation on transportation, handling and disposal will
~.limit the concentrations for these wastes. These wastes shall be Class B
unless the concentrations of other nuclides in Table 2 determine the waste
to be Class C independent of these nuclides.




Conclusions

10CFR61 fogether with 10CFR20 define'acceptability for waste disposal at a

shallow land burial site (waste forms, radionuclide concentration, permissible

radiation exposure levels, etc.) but does not provide guidance on classification:

for purposes of interim storage or treatment for disposal.
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- SUMMARY OF AB1513 LLW CLASSIFICATION
. CRITERIA

addition. to the requirements prescribed by 10CFR61 for éha]Tow Tand burial,

'management for treatment and storage of LLW before-its ultimate disposal.

lfo}1owing matters are required to be considered in the development of the
ésifiéatfon scheme: . |
1. possible de minimis radiation levels for specific fadionuc]ides
2. the quantity and specific activity of materials
3. tﬁeir persistence (i.e., ha1f—1fves)
4.: toxicity, éhemi;aW form, reactivity (e.g., flammability, corrosivity)

5. principle radionuclides

classification scheme must include specifications'hecessany to determine
hich classes oﬁ\wasté:
1. may or may not be suitable for stbrage at an interim storage facility;

2. may or may not be held by the licensees (on site) for decay to
specified residual radioactivity levels;

3. require long-term isolation from the environment;’

.¢he case may be, for the protection of public health and safety.

:considering those matters and determining those classes mentioned above,

e., those identified in AB1513), the following considerations are also
ortant:

1. The scheme must be compatible with the federal regulations for LLW
disposal facilities. To be consistent with 10CFR61 and DOE Order
5820, the definition of LLW in AB1513 should be changed to include '
transuranic radionuclides in concentrations up to 100 nanocuries
per gram. -

2. The scheme must be compatible with federal regulations regarding the
de minimis radiation issue. ' ‘

-11-




3. Some types of LLW will require treatment before they are suitable for
either interim storage or long-term isolation from the environment.
Therefore, different treatment options must be cons1dered in devel-
oping a cTass1f1cat1on scheme.

ks

4. The scheme must be as simple as possible to facilitate -ts adm1n1s-<
tration by DHS and the licensees.

N

The écheme‘suggested in this report provides a basis for the DHS to use in its

development of requirements for the segregation waste generated by California

LLW producers.
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PROPOSED LLW CLASSIFICATION SCHEME

roduction

ﬁ important consideratjon in the management and disposal of low-level waste is

he process of storage and treatment of the waste 1n‘preparationyfdr permanént
éosa1. fhese operational aspects of waste management are considered in much
2ss detail in 1OCFR61'than is classification for burial. In many cases,

érence to these operational activities is vague and not helpful in establishing
ndards. A problem in this. regard is that classification for storage and
atment will strongly influence the specific des1gn of the storage- -treatment
acﬁ11ty 1tse1f. Therefore, the intent of this classification scheme is to

uggest a basic framework to be further refined as more efficient treatment

nd handling procedures may be identified.

basic goal of a classification system is to provide a basis for sorting
gregating) waste types that is simple (i.e., small number of categories)

et detailed enough to provide for efficient and safe management.

eneral Description of the Scheme

is system ref]ects‘overaWT hazards based on operational safety considerations,
@quirements for treatment and disposal of wastes which might present both
“radiological and non-radiological hazards. This leads to the necessity for
'sub-categories-within each class. ’

Class I: Radioactive - requires special packaging, handling or shielding
because of its radioactivity (i.e., radiological propert1es are

the most significant hazard).

‘Class 11: Radioactive - requires special packaging and handling or treatment
' " becausé of its non-radioactive hazardous properties.

-13-.




Class II1I: Radioactive - requires no special handling or treatment at an
: interim storage facility. Suitable for burial as is.
Class IV: de minimis - not radioactive for purposes of ultimate disposal.

The following sections provide a more detailed description of each class.

Ry




CLASS 1

< class of LLW requires special handling or packaging because of its

:€o1ogic properties: either because of the type or quantity of radio-
vity (i.e., it is NRC Class B or C) or the external radiation Tevels
& high enough to require remote handling and shie]ded'stbrage (i.e.,

-face dose rate - 200 mR/hr. or higher).

e in this class would probably be shipped to an interim storage facility
a form which already meets the requirements for burial as prescribed
10CFR61. This would minimize the need for special processing and treatment

r higher activity waste at the interim storage facility.

may be appropriate to ségregate this class into two major subcategories for

erational reasons at the interim storage facility:

(1) Required-to be kept in a shielded storage area

!

(2) Not required to be kept in a shielded storage area

-15-




CLASS 1I

This class of LLW requires special handling, treatment and/or packaging because -

These wastes must be segregated to prevent

R

of its non-radiological properties.

incompatible chemical reactions, ﬁo'reduce the potential for fires, to reduce
the problems associated with biological decay (i.e., putrification) and/or
to reduce the potential for adverse chemical or physical interaction with its

container and/or the environment.

Sub-categories of this class will also consider treatment options which may be

utilized to improve the stability of the waste and/or reduce its potentia]
for migraﬁion at a burial site; Further refinements in this class may be
appropriate as the practicality of alternative volume reduction and treatment
methods are eva]uated‘dufiné the next yéar. 'THe following is a general

"+

description of sub-categories:

(1) Biological/pathological (e.g., animal tissues; excreta, micro
organisms or their toxins) ' :

(2) Flammable or combustible toxic organics

(3) Corrosives

k4) Water reactives

(5) Pyrophorics (i.e., spontaneous]y'combuSth]e)

(6) Chelating agents and other materials which may increase mobility
in a burial site.

Sub-categories (1) and (2) would be destined for incineration at the interim

storage facility. The packaging of sub-categories (1) and (2) should be

designed to minimize the requirement for handling in preparation for treatment

by'facﬁ11ty personnel. The use of combustible and/or reuseable containers

should be considered. Sub-categories (3) through (6).probably should be treated:

neutralized and/or stabilized, by the generator before being shipped-to the
interim storage facility in a form which already meétsvthe requirements for

burial prescribed by 10CFR61.




ited,

 CLASS III

is class of LLW requires no special treatment before it is suitable for
terim storage. Most~6f,the waste in this categofy has a]feady been subjected
wmc]ume‘reduction by mechanical compaction and/or shredding. An alternative

méans\of volume reduction js incineration.

-may be desirable to segregate this class into two major sub—categories:

option for purposes of further volume reduction and/or stabilization.

(2) Treatment undesirable. (i.e., the volume is a1ready reduced to the
maximum extent pract1cab1e) .
rther refinements in this t]asé may be appropriate as the practica]jﬁy for
0US voluMé reduction and/or treatment techniqués are evaluated next yeaf.
rally, it is desirable to reduce the vo1ume of th1s type of waste to the
mum extent pract1cab1e to reduce the potential for burial trench subsidence
thereby enhance burial site stability over the long term. This benefit
must be carefully weighed against the risk to personnel who would be invo1véd

ny additional segregating or processing operations.

-17-
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(1) Treatment optional. Subject to incineration or some other treatment -




CLASS TV

This class of LLW is destined for disposal -as non-radicactive waste and not

required to meet 10CFR61 burial requirements. This material will fall into

two major sub-categories:

(1) short-half 11fe (i.e., less than 90 days) which can be safely stored

for decay untii_it reaches a de minimis level. ‘(See following

discussion) This material may be stored by licensees on-site or at an ;g n
ISF for the appropriate time before release. fg i
(2) Very Tow concentrations of radioactivity such as that which is aiready}ég %.

at a de minimis level. This material would not be shipped to an ISF,

but be handled by the generator as any non- radioactive waste of tnat

physical, ahemicai or bio]ogicai form.

L]

Definition of de minimis Waste

Introduction

Essentially, all materials on earth are, to some degree, contaminated with

p

radioactivity. This condition is due largely to the ubiquitous presence.of

naturally occurring radionuclides such as Potassium-40, Uranium and.its progeny, “

Tritium, Carbon-14, etc. There is also widespread contamination from worldwide
fallout due to atmospheric testing of nuclear explosives. : Levels of backgfound
radioactivity vary considerably and generally are too low to warrant concern.
Similarly, the radioactive content of much of the waste from radicactive
materials licensees may be too lTow to warrant cancern. For this reason, it is
desirable to establish a class of wastes as "de minimis" level waste. This
class of waste may be disposed Wiuh no considerations as to its radioac ivity
(i.e., direct disposal to sanitary sewage or as normal muniCipai trash). It
shouid be noted however that certain wastes, regard]ess of radioactivity content,.

may require special handling due to their chemical or biological hazardous naturz




posed Definition of de minimis Waste

vious study'has established the need and rationale for the de minimis concept
radiation safety programs (Davis, 1981). For lTow level radioactive wastes,
of several possible approaches may be applied toward determination of

table de minimis levels below which the waste may be considered essentially
an -radioactive for purpoées of disposal. Most prominent among these possibilities
the deterministic method whereby "worst case scenariosh are ana]yzed'to

ess whether a given radiation dose to any 1ndiv1dué1 could be exceeded

Fpming shallow 1and burial conditions. To date, the most complete stﬁdy

izing this method was sponsbred by the Atomic Industrial Forum (AIF/NESP-

). This study calculated de minimis concentratfon levels for radionuclides
s0lid wastes by determining maxjmdm concéntrations of individual radionuclides
LLW under typical shallow Tand burial conditions that, via any of several

osure sce;érios, wou}d'hot result in individual radiation dose exceédingA

rem/yr total body dose or 3 mrem/yr to any orgah.
ny, hough future study may provide a rationale for higher (less restrictive)

de minimis 1eveTs, it is believed that the conservative Tevels suggested in

nd \ESP-016 establish a reasonable basis for initial definition of de minimis

ss LLW.

e alternative approathes which may be applied toward determination of

1. Determination of a suitable fraction or percentage of natural background
radioactivity.

already established in the regulations for releases to unrestricted
areas. .

3. An equivalent level as related to de minimis levels for Tritium and
Carbon-14 set in 10CFR20. ' ’

2. Determination of a suitable fraction of maximum permissible concentrations




4, Cost-benefit ana1ysis considering each waste stream individually.
(Note: This approach may establish a basis for determination of

de minimis levels based on ALARA (As Low As Reasonably Achievable)
principles) ' : )

5. Application of probabilistic risk ana1ysis which considers not only :
potential consequences of disposal, but also the probabitity for their
occurrence. : o ‘

J

-

Selection of the optimal method dr combination of methods.for determination of
de minjmis levels wﬁ]l'require assessment of social and economic aé well as

technical factors.. The'major consideration is that estab1ishmént of de minimis
class of_radioactive waste is-essential since without it all waste streams

could, in a Titeral sense, be considered radioactive. ~ Y

/
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APPENDIX B |
SITING CRITERIA FOR STORAGE, TREATMENT, AND DISPOSAL FACILITIES

SUMMARY :

Standards for the selectjon of a.low-level waste dispbsal'fac111ty are
developed as they relate to mesting the performance objectives and
prescriptive reqUireménts outlined in 10 CFR 61. The standards and -
rationale behind their deve1bpment are general and cite more specific
discussions of the relevant issues. Flexibility must be‘pfeserved in
considering how individual characteristics of‘the site énd fhe waste
W111 interact. Meeting 1ong-term performance objectives is paramount.
Recommgnded staﬁdards for selection of a shallow land burial disposa]

site are:

1. Disposal facilities should be Tocated away from large expanding
population centers. ‘

2. The waste disposal facility site shall be selected with consideration
given to land use and resource development and not located where
recovery of subsurface minerals or groundwater resources could result

~ in increased erosion or significant changes in the hydrogeological
system. Areas containing critical habitats of endangered species
or cultural resources should be avoided.

3. Economic impact analysis of proposed sites should be undertaken using

acceptable procedures (such as those offered by the State of Califor-

nia, Office of Planning and Research). Use of compensatory mechanisms
-should be considered.

4. Disposal sites shall be accessible by all-weather roads.

5. The site shall demonstrate acceptable exposure'11mits (i.e., the per-
formance objectives) in modeling simulations of facility performance
as delineated in 10 CFR 61.41,

6. The site shall not be located over zones of active faulting where
seismically induced phenomena would jeopardize the ability of the
facility to meet performance objectives. Similarly, the site shall
not be located near zones of igneous or volcanic activity that will

- jeopardize the ability of the facility to meet performance objectives.

7.- The waste disposal facility §hall not be located in a coastal high
hazard area or wetland, 100 year flood plains, arroyos, dry washes,
areas of poor drainage, within the upstream or downstream influence
of manmade dams, or regulatory floodways, on the down gradient from

-mountain canyons where flash flooding is likely to occur, or in an
area with conditions that will be conducive to flooding.
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8.

10.

11.

12,
13,

14,

A suitable site must meet the following general hydrologic criteria:

(a) maximum fluctuations of the water table and associated
capillary fringe should not intrude the proposed lower
boundary of the disposal units (16m);

(b) the hydrologic setting of the proposed site™should be fully
characterized accord1ng to methods presented in NRC (1982)
and EPA (1974);

(c) the disposal site should not be Tocated in areas where 1t
would degrade groundwater quality; and

(d) excavated soil shall be evaluated for appropriateness as
backfill and trench cap material.

Areas where wind or water erosion processes may present a significant
potential to jeopardize facility performance should be avoided.

A semi-arid to arid climate is optimal for siting. The site should
demonstrate a low frequency of extreme weather events during the
short-term to ensure site operation integrity.

The natural attributes of the site shall allow full characterizatfon; |

modeling, monitoring, and analysis of geo]ogwc, meteoroTog1c, hydro—
logic, and rddiologic factors. - _

The facility should be located where utilities can be made available.

The Tow-level waste disposal facility should not be located so re-
motely as to impair the administration of security and fire services.

The disposal s1te should be able to meet the performance obJect1ves
outlined in 10 CFR 61 throughout the projected 500 year hazardous
interval of the waste. The selected site must be able to meet the

- yolume requirements predicted for the facility service life.
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INTRODUCTION:

The present study adopts a systems approach to evaluation of siting
critefia (K1ingsberg and Duguid, 1982). The cumulative effect of all

" the compénents must meet the.performance objectives-presented in 10 CFR
61. These performance objectives define the limits of acceptable con-
taminant release to the environment:

Section 61.40. General Requirement.  Land disposal facilities must
be sited, designed, operated, closed, and controlled after closure
so that reasonable assurance exists that exposures to humans are
within the limits established in the performance objectives 1in

sections 61.41 through 61.44.

Section 61.41. Protection of the general population from releases
of radjoactivity. Concentrations of -radioactive material which may
be released to the general environment in ground water, surface
water, air, soil, plants, or .animals must not result in an annual
dose exceeding an equivalent of 25 millirems to the whole body, 75
millirems to the thyroid, and 25 millirems to any other organ of any
member of the public. Reasonable effort should be made to maintain
releases of radioactivity in effluents to the general environment as
low as is reasonably achievable. ' - :

Section - 61.42. Protection of individuals from inadvertent intrusion. ..
Design operation and closure of the land disposal facility must '
ensure protection of any individual inadvertently intruding into the .
disposal site and occupying the site or contacting the waste at any
time after active institutional controls over the disposal site are
_removed, ... ... ' L »
Section 61.43. Protection of individuals during operations. Opera-
tions at. the land disposal facility must be conducted in compliance
with the standards for radiation protection set out in Part 20 of
this chapter, except for releases of radioactivity in effluents from
the land disposal facility, which shall be governed by Section 61.41
of this part. Every reasonable effort shall be made to maintain
radiation exposures as low as is reasonably achievable.

Section 61.44. Stability of the disposal site after closure. The

disposal facility must be sited, designed, used, operated, and closed

to achieve long term stability of the disposal site and to eliminate

to the extent practicable the need for ongoing active maintenance of .
the disposal site following closure so that only surveillance, morni-

toring, or minor custodial care are required.

The present study interprets the performance objectives of 10 CFR 61 in
light of the specific needs of siting a shallow land burial facility for
the permanent disposal of low-level radioactive waste.
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While California Assembly Bill 1513 aoes not stipulate performance
objectives;Ait does direct that the following be considered in develop-
~ment of siting criteria'for potential land burial disposij sites and
treatment facilities: |
(1) The present and projected_futﬁre‘uées‘of land, water, and natural
resources. |
(2) The proximity of the site to major population centers.
(3) The presence of active earthquake faults.
(45 Geologic and other natﬁra] bérﬁiers which. protect against surface
or ground water contamination.
(5) The effectiveness of engineered barriers, waste treatment, and
.- ... - waste packaging.-in ensuring isolation of the waste=from.the"*‘

environment.

(6) Transportation of radioactive materials as it relates to public -
health and safety.
(7) The relative economic impact of location and operation of treatment

or disposal facilities.

To ensure that the performance objectives are met, more specific character
ics or minimum technical requirements, "prescriptive requirements"”, are
Tisted in 10 CFR 61.50:

(1) The disposal site shall be capable of being characterized, modeled, -
analyzed and monitored. i

(2) Within the region or state where the facility is to be located,

a disposal site should be selected so that projected population
growth and future developments are not likely to affect the
ability of the disposal facility to meet the performance objectives

(3) Areas must be avoided having economically significant natural
resources which, if exploited, would result in failure to meet
the performance objectives.

(4) The disposal site must be generally well drained and free of areas
of flooding or frequent ponding. Waste disposal shall not take
place in a 100 year flood plain, coastal high-hazard area or wet-
land, 'as defined in Executive Order 11988, "Floodplain Management,
Guidelines."” '
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(5) Upstream drainage areas must be minimized to decrease the amount
of runoff which could erode or inundate waste disposal units,

(6) The disposal site must provide sufficient depth to the water
table so that ground water intrusion, perennial or otherwise, into
the waste will not occur. The Commission will consider an excep-
tion to this requirement to allow disposal below the water table
if it can be conclusively shown that disposal site characteristics
will result in molecular diffusion being the predominant means of
radionuclide movement and the rate of movement will result in the
performance objectives of Subpart C of this part being met. In no
case will waste disposal be permitted in the zone of fluctuation
of the water table.

(7) The hydrogeologic unit used for disposal shall not d1scharge ground
water to the surface within the-disposal site. :

(8) Areas must be avoided where tectonic processes such as faulting,
folding, seismic activity, or vulcanism may occur with such
frequency and extent to affect the ability of the disposal site
to meet the performance objectives.

(9) Areas must be avoided where surface geologic processes such as )
mass wasting, erosion, slumping, landsliding, or weathering occur
with such frequency and extent to significantly affect the ability
of the disposal site to meet the performance objectives.

(10) The disposal site must not be Tocated where nearby facilities or
activities could adversely impact the ability of the site to
meet the performance objectives...or s1gn1f1cant1y mask the
environmental monitoring program.

Prescriptiveirequirements stipulated for disposa]Asite design (iO CFR 61.51)
must also be cbnsidergd}' Unfavorab1e physica1 characteristics of the site
may_be canpensated for by engineering technologies. The ability of
engineered_designé to meet these disposal site design minimum technical
requirements will nérrow the range of acceptability of certain site

selection parameters:

(1) The disposal site must be designed to complement and improve the
ability of the disposal site's natural characteristics to ensure
~that the performance objectives...will be met. ‘

(2) Covers must be designed to prevent water 1nf11trat1on, to d1rect
percolating or surface water away from the buried waste, and to. -
resist degradation by surface geologic processes and biotic
activity.

(3) Surface features must direct surface water drainage away from
d1sposa1 units at velocities and grad1ents which will not result
in ero%ion that will require ongo1ng active maintenance in the
future.




Hawkins and Siefkin (1982) emphasize the long-term contribution of site
characteristics to waste isolation: "reliance on other areas such as
design features, waste form and packaging, and institutional controls,
will decreaée with incredsing timé after site closure". In the %oi]owing
sections, site characteristics believed to be essential to meetiné per-
formance objectives are individually developed and related to the site
se]ectibn process. For each parameter the‘reTevant performance objectives
and)prescriptive requirements. are idehfified, siting concerns are discussed

and site selection standards are derived.




ng

ves

sse

I.

SITE SELECTION CRITERIA

A.

Land Use

1.

Proximity to Population Centers

Related Existing Requirements: Relevant performance objectives

outlined in 10 CFR 61.41, 61.42, and 61.43 are addressed in this
siting consideration. California Assembly Bi1l 1513 specifically
stipulates that the prdximity of the site to major population
centers will be considered. Further, 10 CFR 61.50 instructs that
"a disposal site should be selected so that projected population

growth and future developments are not Tikely to affect the-

ability of the disposal facility to meet the performance objectives".

Discussion: These performance objectives and prescriptive require-

ments suggest that the proposed facility should be located as far

as practicable from occupied areas. This would protect populations

from the effects of potential accidental and chronic radiation

releases during operation of the facility. Protection of the

" pubTic health is the foremost reason for remote location. The

risk to offsite,popu1ations is greatest during the time of opera-
tions because of the possibility of an airborne release during

transportation, hahdling, or emplacement. Populations may be at

.risk along shipping routes and at truck stops or rail stations

(Ford, Bacon, and Davis, 1982). Distancing of facilities from

population centers minimizes interference with the expansion of

those urban areas and decreases the likelihood of human intrusions

after institutional controls have ended (Falconer, Hull and Mizell,

.

1982). In addition, 1ocating'away from large expanding populations
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minimizes the economic impact of long-term land commitments to
waste dispoSal (site land costs would also be minimized). Future .
demography however is often difficult to quantify and projecfions

are uncertain beyond 50 years.

It must be éssdmed that large distaﬁcés between the waste aﬁd
prasent popu1atioh centers will, in tdrn, lower the probability
of unacceptable human exposures (Ford, Bacon and Davis; 1982).
Given that the typical Tow 1éve1 waste emplaced iﬁ the facility
.w111 decay to de minimis levels within a few hdndred years,
demographfc projections.over this time’period should be adequate

(Ford, Bacon and Davis, 1982).

| Locating the facility at an arid site has the following advantages

arid sites usually have a Tow population density and are associated-

with undesirabie featureé for urban growth such as 1imited water-
supplies, unpleasant climéte, and poor agricu]tura1 soils. These
characteristics suggest a low probability of population expansion
onto the site in future years. Growth in fourism_or recreational
use intruder activity after institutional controls nhave ended

shou]d, nonetheless, be considered.

In most siting c¢riteria discussions, proximity to population centers

does not preclude sifing: a site meeting the minimum technical're-
quirements éf 10 CFR 61 could be located near population cente}s.
Ford, -Bacon and Davis (19@2) emphasize that there are no federal
standards which define "high population density" or how far into

' thé future demographic projections should be made: common sense

may be the standard to apply. Population distributions within
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an 80 kilometer (50 mile) radius are often used as a rbutihe base
for assessmenté as directed by NRC guideijnes for siting of power
faci]ities. The fisk to offsite populations is greatest during
the time of operations because of the possibility of an airborne
release dUFing'transportatioh, handling, or emp1écement. This
most Tikely éxpdsure,scenarip under]ines‘the importance of current

and short-term (less than 100 years) demographic projections. .

Given the dynamic nature of the_buffer zone required to meet the
performance objecti?es (Fa]coner,.Hu11'and Mizelf, 1982), it is
not possible to predict fhe spacing requirements of a LLW facility
with respect to'adjaceht land users. A minfmum boundary distance

is suggested by current state law prevehting the siting of

hazardous waste facilities within 2000m of a residence. (Note:

"radioactive waste" is a special material not included under the

legal definition of "hazardous waste".) This distance will probably

not be necessary to meet performance objectives at sites which

'satisfy the minimum téchnita] requireméntsld? iO CFR 6i. Howévér,

the 2000m distance may be a reasonable screening criterion in

“the site selection process: it provides a buffer from the effects:

adjacent land uses that jeopardize the performance objective and

may improve public acceptance of the facility..

Recommended Standard: Disposa1 facilities should be located

“away from large expanding population centers.

Present and Projected Uses of Land, Water, or Natural Resources

Related Existing Requirements: Performance objectives outlined

in ‘10 CFR 61.40, 61.41, 61.42, and 61.44. California Assembly

-35-




1 1 W

~directs avoidance of areas having "economically s¥gnificant

Discussion: These performance objectives and prescriptive require

ments may be complemented by considerations of human activities-

for potential site location. Waste disposal facilities cannot

Bil11 1513 directs consideration of the present and projected

future uses of land, water, and natural resources. 10 CFR 61.50

natural resources which, if exploited, would jeopardize meeting
performance objectives". Further, "the disposal site must not
be located where nearby facilities or activities could adversely

impact the ability of the site to meet its performance objectives"

that compete for a land use and/or threaten the long-term isolation-
of the waste. The term "“natural resources" is read broadly to
include land, gfoundwater, minerals, air, and resources that

have already been dedicated to uses that exclude consideration

be located in areas that are protected by theAfollowing federal
Taws and regulations: f

The Wilderness Act of 1964 (PL 88-577)

Wild and Scenic Rivers Act (PL 90-542)

Endangered Species Act of 1973 (PL 93-205)

National Wildlife Refuge Act of 1966 (PL 89-665)

National Park 1egis1atioh

Historical Properties - Preservat{on (PL 89-665)

Archeological and Historical Preservation Act of 1974
(PL 93-291) < -

The California Energy Resource Conservation and Development'Com—
mission (1976) concluded that the following dedicated Tand uses

sre to be avoided in siting new power plants: parks, forests,
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monuments, wildlife refuges and game preserves, military test
ranges and provﬁng grounds, and other large scale Tocal land

uses encompassing more than 3000 acres.

Land use and comprehensive plans should be analyzed in determining

the suitability of areas within preferred regions of siting.

Land ﬁses associated with the mineral extraction industry may be
particularily incompatible with waste facility déve]opment.
jRecovery of fossil fuel résoUrces in the vicinity of the waste
disposal faci11ty may pose a risk to thevfacility integrity.
Arid desert areas, considered under other criﬁeria as most
suitable for sitiﬁg,.may contain potash, borates, salt, coal or
0il. Ford, Bacon and Davis (1981) point out that these mineral
deposits could not.be recovered if they webeAlocated near the
‘»surfacé but that deeper mining may be possible if it can be done

without disturbing the waste. Given the dangers of subsidence

- posed by-oi]‘extractionlandAthe threat.of .modjfication of surface. ...

and subsurface hydrology by typical resource recovéry methods,
it is prudent to site away from current mining activities or |
known mineral deposits. Many energy’research developments are

located in regions which would preclude siting because of other

exclusionary criteria such as proximity to water, complex geology,

and vulcanism (e.g., geothermal facilities).

Indirect effects on the waste disposal faciTity‘can be caused by
. exploitation of nearby water resoufces. These activities might
cause increased infiltration rates or may steepen hydraulic

gradients which could affect the ability of the site to meet
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‘minimized.*"

~ oxides, carbon dioxide, carbon monoxide, hydrocarbens, and

performance objectives (NRC, 1982b). In general, facilities
SﬁOU]d not be located in areas near‘the damming of down-stream
fivers, in areas where there are extensive ground@ater withdrawals
which haVe caused Tland subsidenée and or earth fissuring, or in
areas where heavy irrigation has significantly raised groundwater

levels.

Agricultural land should be avoided because of the threat to
facility performance posed by irrigation. Further, conflict with
a competing Tand use is eliminated, and the probability conversion ;

to irrigated farmland after institutioné1 controls have ended is

The NRC Draft EIS (1981) identifies the following non-radiological

impacts to air quality: (1) emission of sulfur oxides, nitrogen

particulates from the combustion of fossil fue]; during transport,
processing and disposal of waste, and (2) release of particulate
mafter (dust) resulting from earthmoving activities. These air
quality impacts will be limited to the operational phase of the

facility.

"Air quality considerations are of special importance if evaporators’

or incineration treatment processes are to be utilized (NRC, 1982b
The Historical Preservation Act of 1974 precludes siting in areas

which would cause destruction or loss of sites of historical or

archeological importance. Siting should be avoided in areas IistedE

in'The National Registry of Natural Landmarks and in or eligible for

inclusion in The National Register of Historic Places (NRC, 1982d).
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State and local registers may also dedicate areas for historié,
architectural or archeological preservatﬁon. Flora and fauna

may be considered natural resources. The Endangered Species

Act of 1973 (PL 93-205) protects the critical habitat of endangered
‘or threatened species. Endéngered species protection is expected
to be a significant concern at arid sites because of the slow
resiliency of the desert environment to disturbance and the

extreme “pétchy” distribution of critical habitats in California

desert regions. In addition to endangered or threatened species,

,
/

siting should consider impacts on commercially or recreationally
valuable species, species that affect the well-being of other
important'species, and species that ahe\critica] to the strﬁcture/
or function of the ecological system. A global perspective on -
botentia] effects is suggested: effects on mfgratory rbutes

could have far reaching impact on regional ecological resources.

The overall aesthetic value of the landscape is also a factor 1in
the eva]uatioﬁvafméffé'suifébinty; This isinotwéwéﬁfe selection
consideration per se becéuse of available design mitigations

which a1jow a]j harmonious arrangement of the facility with the
surrounding environment. However, regions noted for their unique
intrinsic beauty might be avoided. The California Energy Resource
‘Development and Conservation Commission (1976) and Miller (1982)
suggest methodologies for assessing aesthetic impacts in the

site suitability judgement.

Recomnended Standard: The waste disposal facility site should

be selected with consideration given to land use and resource
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development and not located where recovery of subsurface minerals

or groundwater resources would result in increased erosion or

significant changes in the hydrogeo]ogica]-systeﬁi Areas

containing critical habitats of endangered species or cultural

resources should be avoided.

Economic Impact of Location and Operation

Related Existing Requirements: California Assembly Bill 1513

~requires consideration of the relative economic impact of the

Tocation and operation of treatment or disposal facilities.
There are no performance objectives or prescriptive requirements

relevant to this impact consideration in 10 CFR Part 61.

Discussion: Literature analysis and visits to commercially

operated low-level waste disposal sites at Beatty, Nevada and
Richland, Wasﬁington have revealed nominal economic impacts to
adjacent Cémmunities. These fagilities have low manpowér needs;
approxfmate}y 11 workers at Beatfy and 30 workers at Richland.

In remoté locations even this Tow number of jobs .might be
éignfficant to the communityQ' Although it is difficult to predict
with certainty,'the implementation of 10 CFR 61 may increase

manpower needs to comply with environmental monitoring and épecial

1hspection and handling requirements. As a business, the facility :

would provide benefits such as tax revenues to local city and
county government, secondary employment, and purchases of supplies

and services.

Economic impact will depend on the site's proximity to existing

services for workers and their families. However, the small
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work forces needed at sites make boom town effects unlikely.

Discussions'with site operators Tndfcate that most labor needs

can be met by even small communities. Public service require-

- ments include security and fire protection (See Section D.2.),
transportation (e.g., road maintenance), hospitals, nominal

water and sewage and power (powér demands depend on possible
co-location of treatment facifities). Impacts to thé'community
which are more difficult to quantify yet have economic signifi-
cance include: changes in property values associated with siting;
air quality changes that resﬁ1tvfrom'site operations and the
transportation of material to the site;.and increased traffic

and noise.

Recommended Standard: Economic impact ana]ysis'ongroposed sites

~should be undertaken using dcceptab]e procedures (such‘as those

offered by the State of California, Office of Planning and Research). .

Use of compensatory mechanisms should be considered.

Transportation of Radioactive Material to Site
( :

Related Existing Requiremeﬁts: ‘Performance objectives outlined
in 10 CFR 61.41, 61.42, and 61.43. California Assembly Bill
1513 requires consideration of .the transport of radioactive

material as it relates to public health and safety.

Discﬁssion: The need to protect pub]it’safety is considered
paramouni in evaluating transportation needs. Convenience and -
econoqjc considerations a1so need to be addressed. Ideally,
facilhities would be Tocated where transportation routés would

not pass through large population centers. This is not an
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absolute requirement in siting for adjustments may be made to
route incoming waste around population centers (Nevada Test Site
Operations and Procedures Manual, 1982). Specific route systems
for the shipment of LLW have not been mandated by the Department
of Transportation because these materials do not present signifi-

cant hazards (Mahathy and Jacobs, 1982).

The risk of spills and accidents may be reduced by se]ectiﬁg
sites that allow all-weather operations and have a low frequency
of occurrence of hazardous road conditions. Site selection

should consider the Tocation of waste generators in relation to

the propbsed site (Colorado Geologic Survey, 1980). Other siting

studies have recognizedlthat the greater the disténce between

~ waste generators and the ultimate disposal site, the greater risk

posed by transportation accidents (Ford, Bacon and Davis, 1981).
Circuitous routing to avoid high population densities may not be

economically viable over the opehationé] phase of the site.

ijen the potentially ]arge‘quantfties of waste to be transported
to the facility it may be advantageous to site near existing
railroad lines. The DOE facility at Mercury, Nevada is serviced
by a Union Pacific spur. In addition to waste of low specific -
activity, high specific activity wastes are trahsported with

extra sh1é1d1ng‘to Mercury via ATMX impact resistant containers.

Presently, radioactive materials are shipped long distances
across the country for disposal. The transportation of this

material is regulated by'the United States Department of

Transportation. The safe shipping record would suggest that
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present transportation methods are adequate and do not place any

constraints on the siting process.

In light of the high cost of roadway construction, proximity to
all-veather highways is an 1mportént economic concern for the
potential developer of a commerical LLW facility. Similarly,

railroad access may be considered in the site selection process.

Recommended Standard: Disposal sites shall be accessible by all-

weather roads.

Public Health: Boundary Doses (To Adjacent Land Users)

Related Ex1st1ng Requ1remencs "A11 performance objectives, pre-

scr1pt1ve requirements, and guidelines outlined in 10 CFR 61 and
California Assembly Bill 1513 are applicable to this section. Aé
specifically outlined in 10 CFR 61.41, "concentr@tions»of radio-
active'materiaT'which may be released to the general environment -
in gr0undwater, surface water; air, soi] p]ants, or animals must
not resuTt in an annual dose ‘exceeding an equ1va1ent of 25 mil-
1irems to the whole body, 75 millirems to theluhyro1d, and 25
millirems to any other organ of any member of the pﬁb]ic. Reason-
ab]e effort should be made to maintain releases of rad1oact1v1ty "
in eff1uents to the general environment as low as 1is reasonably

achievable".

Discussion: Human exposures are the ultimate acceptability criteria
. ' +

in'siting. Release scenarios of human exposure include air, soil,

surfaCe water and groundwater pathways. Each may be modeled to

predict the adequacy of the site to protect public health.




Recommended Standard: The site shall demonstrate acceptable

exposure limits (i.e., the performance objectives) in modeling

simulations of facility performance as delineated in 10 CFR 61.41.

B. Environmental Fattorsl

1. Seismicity and VYulcanism

Related Existing Requirements: Performance objectives outlined

in 10 CFR 61.40, 61.41, and 61.43. California Assémb]y Bill

1513 mandates consideration of "the presence of active earthquak°
~faults". 10 CFR 61.50 directs avoidance of areas fwhere tectonic
lpbocesseé such as faulting, folding, seismic activity or vulcansim
may occur ‘with such frequency and extent to affect the ability

of the disposal s1te to meet the performance objectives".

Discussion: California is a seismically active area. Predicting
aﬁ earthquaké of-suffj;ient]y large magnitude to impafr the
ability Bf the site to isolate the emplaced waste is problematic.
Shear force effecfs of a severe earthquake may result in appreci-
ab]e damage'to above ground structures. Disposal units by virtue
of their in-ground location are .not subject fo these destructive
shear forces. However, strong éarthquakes could create fissures
in the trench cap permittiné inflow of runoff and precipitation
or release of radiénuc]ideé to the biosphere. Displacement

could alter subsurface groundwater f1ow patterns'if faults or

70 LFR 61 requ1res at minimum, a full year of data collection for those
environmental factors which display seasonal variation (Section 61.53).

Dressen et al, (1982) estimate that the detailed flora and fauna 1nventor/ and
geological, hydro]og1ca1, and meteorological characterization phase of the
env1ronmenta1 impact report will take 1.5 years. Some data will be available :
at regional recording stations. The NRC, 1982b suggests a pre]1cons1ng discussion
of site characterization measurements to ensure timely and complete character1zau1m
in anticipation of licensing review. :
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other géo15g1c anoma]ies'are created. Faults may act aslconduits
through which nuclides migrate more freely (Fa]cbner, Hull and
Mizell, 1982; Ford, Bacon and Davis, 1982). They provide a direct
channel for nuclides to travel to the aquifer with 1ittle or no

opportunity for ion exchange or precipitation.

\

Ford, Bacon and Davis (1981) derived a standard of acceptable
seismic risk for the siting of shallow land burial disposal sites
-1ﬁ Utéh. Areas having a peak horizontal grouﬁd acceleration of
greater than 0.25g with a recurrence interval of less than 500
years were excluded as sites. This standard predicts withb90%
probability that the ground acceleration will not be exceeded in
the 500 year design lifetime of the’waste faci]ity5 As with
other hazards the frequency interval was dictated By the duration.
of the radiological hazard (appfoximate1y 500 years). Other

geologic events also threaten the ability of the site to meet the

(./

performance objectives. Eruptive volcanic events could disperse
waste material into the atmosphere. Many voTcanic events are-
accompanied by flooding which could reach treqch céps'or empface-
ments. A large slump or S]iae could expose wastes. In general,
sitiﬁg schemes avoid locations: where potential volcanic activity
is 1ikely (Falconer, Hull and Mizell, 1982; Colorado Geologic

- Survey, 1980; Ford, Bacon and Davis, 1981, 1982).

Recommended Standard: The site should not be located over zones

of active faulting where seismically induced phenomena would

jeopafdize the ability of the facility to meet performance

objectives. Similarly, the site should not be located near zones
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of igneous or vo]canic_activity that would jeopardize the ability

of the faci]ﬁty to meet performance objectives.

-

é. Geology

a. prography; Ged]ogic and Natural Barriers to Surface Wafer

- Contamination

Related Existing Reguirements: 10 CFR 61.41, 61.44. Applic-

able prescriptive requirements state that "the disposal site

must be generally well drained and free of areas of flooding

or frequent .ponding. Waste disposal should not take p1ace‘
in a 100 year flood p]ain,'coasta] high hazard afea'or wetland
(10 CFR 61;50)".' Furthef, “upstfeam draining_éreas must be
minimized to decrease the amount of runoff which could erode
or inundate waste disposal units". Another prescriptive
requirement is related to design (Section 61.51): "surface
features must dfrect surface water drainage away from disposal
unit at velocity and gradients Which will not result in
" erosion that will require ongoing active maintenaﬁce in the

future”.

'Diécussion: Thege siting requiheménfs_reflect tHe cémbined
factors of precipitation, topography and 11£hology. Favorable
siting characteristics are low precipitatioh‘énd distance
from ﬁajor lines of drainage. In addition, natural areas of
poor drainage coU]d,indicate seasona]]y high ground Water
Tevels (itself an undersirable siting characteristic discussed

in Section B.2.).
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Floods could jeopardize site performancé/by causing increased
" leachate formation and accelerated subsurface water flow.

0f lesser cbncern is interference with operations. Fa]cpﬁeb}
Hull and Mizell (1982) note that “sité se]ection is the most
effective way to'minimiée the pdssjbi]ity of flooding". They
lidentify the following f1bod hazard areas to avoid: f]obd
plains; regu]afony floodways; topographic depressions; coastal
Tow 1ying areas; and éreas.within the influence of an existing
or poténtia] dam. Guidance in determiningvareas of 100 year
flood plain may be found in Executive Order 11988 (NRC, 1982).
Mitigation of flood hazafds by engiﬁeered barriers 15 not
considered reliable because of the risks associated with.
failure after thé 100 year operating period. Threats are
presented down streaﬁ by flooding resulting from dam failure
énd upstream'from rises in subsurface water level behind
~dams. The NRC (1982) concludes that "diversions of perenniai

- streams in most cases would not be acceptabl

Upstream drainage areas should be evaluated to assess the
impact of potential land modifications by neighboring users.
This.éssessment fakes into consideration land clearing and
cultivation, and the development of .roads, which may occur
after the facility is in operation (NRC, 1982b). Again land
use and comprehensive pians wfl] be helpful in this assessment.

The Coloradd Geologic Survey (1982) has emphasized in the
_stting of hazardous waste facilities the evaluation of all

perennial and ephemeral streams for potential loss of contain-

47~




meht. The risk of a breach of containment is greatest during
the operational period.of the site. Periodic¢ flooding such
as f]ésh'f1oods from mountain canyons cou]dimidely disperse
cohtéminants. The site should optimally have a natural grade

elevation above that of thé calculated flood water level. At

(

the DOE's Nevada Test Site and the Beatty facility stream flow f

reportedly otcurs only during and immediately after high
intensity summerkrain sforms. The site manager of the DOE
sha]iow land burial facj]ity indicated that arroyos split
afound the burial site‘and water was generally channeled |
away from the disposal units. Apparently, water 1QAFrenchﬁan
Lake or nearby'piayas at the NTS.will stand for only a few
days or weeks before evaporating. ﬁespite historical evidence
that flash flooding is an infrequent event, the DOE built a
dike at the site periphery. -The limits of engineered flood
protections; including the ability of a dike to protect a

site over the 500 year design Tifetime, remain unknown.

The major reason for siting away from surface Qater resources.
is the danger of erosion. Erosion may uncover waste~sﬁb~
jecting it to trahsport, and increasing surfaceé radiation
levels above federal limits. Even if the waste i$ not com-
pTete1y‘exposed; erosion shortens radionuclide release path-
ways. Erosion potential cannot be predicted solely on the
basis of typé, size, and location of surface waters. It is
also dependent on the character of the geologic material used
ﬁo cover the waste, the general topography ofvthe site and

its surrounds, land uses adjacent to the disposal site, the

)
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o
amount of vegetative cover, and intensity of the runoff. It
is possible that site operations may significantly alter these

erosion rates.

Recommended S%éndard: The waste disposal facility shall not

be Tocated in a coastal high hazard area or wetland, 100 year

flood plains, abroyos, dry washes, areas of poor drainage,

within the upstream or downstream influence of manmade dams,

or regulatory .floodways, on the down gradient from mountain

canyons where flash flooding is likely to occur, or in an

area with conditions that will be conducive to flooding.

Geologic and Natural Barriers to Groundwater Contamination

Related Existing Requirements: Performance objectives as

s oUtEined in sections 61.41 and 61.44 df 10 CFR 61. Prescrip-

tive requirements in section 61.50 Specify that "the disposal
site must provide sufficient depth to the water table that

groundwater intrusion; perennial or otherwise into the.

‘waste will not occur." California Assembly Bill 1513 directs

consideration of ”geo?ogit and other natural barriers which

protect against groundwater contamination.”

Discussion: Groundwater contamination receives the major

focus in most siting efforts. ‘It has been consideréd the
most pfobab]e pathway of nuclide exposure to humans (E.P.A.,
1974; Falconer, Hull and Mizell, 1982; Ford, Bacon and Davis,
19?1, 1982 ; NRC, 1982b énd ¢). Thus, site characteristics
which impair thg movement of nuclides from the Wéste unit to

groundwaters are considered very favorable. These character-
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istics are of greatest relevance in 1ocations where meteoric
water perco]ates through the surface and are of minimal
importance at more arid sites where input™is nil. Water is
the major vehicle for transport of nuclide contaminanfs

through earth materials.

Radionuclides may be removed froh solution by sorption or
precipitation processes. Although the geochemical behavior

of nuclides varies, migration rates are largely dependent on
sorption capabilities of the geologic medium: particle size
distribution; particle surface area; cation exchange capacity;
.. -and minera]ogy-(Falcgner, Hull and Mizell, 1982; NRC, 1982b
and c). However, if the rate of water movement is fast, as
occurs in channelized flow along fractures, joints, faults,
and exploratory borings, the contact with retarding medium

is minimized. Thus, there 15ydeCreased opportunity for
binding of cationic nuclides. pH and concentration of dissd]ved
salts can influence nuclide migration-by increasing_corrosion
of containers and decreasing the absorption potential of

nuclides for available exchange sites.

The E.P.A. (1974) specifies seventeen parameters for which
data are needed to fully éharacterize the hydrbgéo1ogic and
hydrochemical nature of a region or a specffic site. These
data require a two year monitoring commitment and generate a
comprehensive hydrologic characterizatiqn.\ Similarly, the
U.S. Army Corps of Engineers (NRC, 1982c) has developed a set

of parameters to characterize the hydrogeologic setting.
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Hydrologic continuity, transmissivity, storativity, porosity,
pressure gradient, and dispersivity measurements will allow

characterization of the saturated zone.

Perhaps of greater importance to arid site consideration is
the comprehensive characterization of the unsaturated zone.

Water content, specific retention, suction pressure functions,

and permeability functions are‘important parameters controlling

nuclfde migration through s0il to the aquifer.

Augmented with analysis of the geologic profi]e'(i.e., strati-
graphy, structure, lithology, and soils) an overall geologic

characterization may be made. This type of analysis would

only be perfofmed at the candidate site level in the selection .

process.

The importance of excavated soil as a backfill material must

be analyzed; the cbmpaction and drainage characteristic of

“tha 5011 covering the wastd cell "outweighs the importance of =~

soil as an in situ material outside the trench" (NRC, 1982c).

While conventional thought on migration of radionuclides’from'
disposal trenches focuses on groundwater migration (NRC Draft
EIS, 1981), recent research indicates that several other long-
term release pathways may be of gpecia] concern at arid sites
(Hakonson, Cline and Packard, 1982; Hakonson, Martinez and
thte, 1982; Hgkonson, White and’DePoorter,_1982). These
pathways include biological intrusion into the shallow land

burial units by deep-rooted plants and burrowing animals. -
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Subsequently, mobilization of toxic and radiotoxic materials
may occur. Hakonson, Cline and Packard (1982) observe that
trench covers are disturbed soil systems whieh are readily

invaded by plants and animals. Of major concern is the in-

fluence of biological intrusion on the dynamics of water

movement: excess erosion of the trench cover; and excess water -

perco1ating into the waste trench. Promising engineering
methods for 1limiting biological intrusion include the use of
multilayered rock materials in the trench cover and or

chemical toxins .(Hakonson, Cline and PaCkard,'1982; Hékonson,

White and Karlen, 1982). While not éxpected to be constrain-

1ng on the site selection process, the potential for biological

1ntrQsion and the availability of materials for construction
of bio-barriers may be particularly important in evaluating
site suitability. - It would be'preferablento avcid the cost of

1mporting-specia1 backfill materials to the site. Biological"

~intrusion is worthy of consideration because of its inter-

action with the major site selection factor, erosion (See

Section 2.c.).

In order tobminimize tﬁe-amount of water cbdtactfng the con-
tainers and wastes, the bottomg of disposal units should be
above the saturated and~transitioﬁ220n¢s (Colorado Geologic
Survey, 1980; Falconer, Hull and Mizej1, 1982)., This would
1imit the wastes to contact with only that portion of the |
water which infiltrates through the trerich cap (NRC, 1982b
and c¢). Thé present technology utiTized at arid shaT]ow 1and

burial facilities is trenches of 16 meter (50 foot) depths.
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Therefore, maximum fluctuations of water table and associated
capillary fringe should not intrude this lower trench boundary

during the 500 year design 1ife of the facility.

Site visits to shallow land burial disposal sites revealed -

depths to static water tabTé of greater than 575 feet at

'Beatty, greater than 800 feet at Mercury, and greater than
300 feet at Richland. A perched aquifer exists at the Beatty

- facility at 375 feet (C1ebsch;'1962). The town of Beatty is

upgradient from the disposal site, while Mercury is downgradient.

Poor groundwater quality may be an effective screening criteria

 to minimize conflict with siting near usable supplies. Chem-

‘Nuclear (1982) defines l.'poor quality" as total dissolved solids

(TDS) concentrations exceeding 1,000 parts per million (by

weight).

The Colorado Geologic Survey recommends a minimum of 33 meters

(100 feet) vertical distance above historical high water table

~to bottom of the waste trench and also sets a standard of a

minimum vertical thickness of 50 meters (150 feet) of undis-.

. turbed material with an inplace permeability of no greater

than 1 x 10-7 cm/sec. (0.1 feet/year) to the nearest (or‘po-
tential) aquifer. These standards are comparable to vertical
distances observed at western arid éites; however, no reliable

data exists on permeability at these operating sites.

The dry disposal technology typical of ‘the proposed design of

the interim treatment/storage facility is completely above the



natural grade of the site. Therefore, requirements of unsatu-
rated zone depth are not appropriate. Siting criteria for the
interim facility probably need not be concerned with depth-

to-water table constraints.

Recommended Standards: A suitable site must meet the following

general hydrp]ogic criteria:-

(1) maximum fluctuations of the water 'table and associated

capillary fringe should not intrude the proposed lower

boundary of disposal units (16m);

(2) the hydrologic setting of the proposed site should

“ be fully characterizable and characterized according

to methods presented in NRC (1982c) and EPA (1974);

(3) the disposal site should not be Tocated where it

would degrade groundwater quality; ahd

(4) excavated soil shall be evaluated for appropriateness

.as'backfi11 and trench cap material.

Related Existing Requirements: 10 CFR 61.50 specifies avoi-

dance of areas where surface geo]dgic prOcesses such as "mass
wasting, erosion, slumping, landsliding, or weathering occur
with such frquency and extent to sﬁgnfficant]y affectv

the ability of the disposal site to meet the performance

objectives”.

Discussion: The performance capabf]ities of a shallow land
~burial facility may be reduced by removal of trench cover
material by erosion processes. Fa]toner, Hull and Mizell

(1982) observe that exposed waste is more susceptible to
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transport, and that erosion of cover can shorten migration
pathways and increase surface radiation levels. Further,
increasad infiltration of meteoric water into the emplaced

waste may occur.

N

There are two types of erosion: '(1) surface erosion from
the slow entrainment’of 5011 partic]és by surfacelwater

runoff and wind, and (2) qully efosion resulting from the
rapid movement of water such as the migration of channeTs

and shorelines.

The most important determinant of surface erosion is moisture
availability (FaTconer,AHull, and Mize]T, 1982). If pre-

cipitation is low, plant cover may be sparsevahd soil

cohesiveness may be reduced. These conditions, typical of

'arid‘sites, enhance the potential for wind erosion. Wind
erosion rates are also affected by soi]l partié1e size, ground
surface roughness, wind velocity, surface, topography, and

vegetation (Falconer, Hull and Mizell, 1982).

As soil moisture input increases, soil cohesiveness increases

énd wind erosion rates drop.off; However erosion by surface

wafer runoff increases. Raindrop impact may loosen soil par-

ticles, which are subsequently trénsported overland in sheets

and rills. Erosion rates are determined by the intensity and

tempral distribution.of rainfall, physical characteristics of
, S

the soil, the length and steepness of slopes, and the vegeta-

tive cover.




To minimize sheet and rill and gully erosion, it may be prefer- .

rable to site a shailow ]and:bur1a1 facility on uniform and
gently sloping terrain. This preference'mué% be baiahced
against flooding and ponding concerns of topography (see
Section 2.a.). Overall erosion fhreats to performan&e might

be minimized by siting in areas of net deposition (EPRI 1982).

Erosion by gullies, migration of channels and shorelines
threaten performance. Erosion rates by these processes are
affected by topography,'physica1 characteristics of soil,

volume of runoff, and wave action (Falconer, Hull and Mizell

©°1982). - Erosion rates by these mechanisms are also influenced

by adjacent Tand use.

" Estimates of erosion rates should recognize the disturbed

nature of the backfill and trench cover and the impacts of

facility operations on p]ant'cover.

Erosion
Recommended Standafd: Aréas where wind or ‘water erosion
phdcesses’may present a significant potential to jeopardize
facility performance should be avoided.

Climate/Meteorology

Related Existing’Requirements: 10 CFR 61.41, 61.43 and 61.44.

No prescriptive requirements are outlined in either 10 CFR 61 or

California Assembly Bill 1513 for this factor.

to siting: (1) wind direction, frequency, and proximity to popula- f

Discussion: The following meterologic considerations are.important :

al
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tions; (2) amount of rainfall and evaporation; (3) frequency of

extreme weather events.

These weather factors determine the risk of both air and water-
borne nuclide transport to adjacent population centers, the
moisture conditions of the site, and the facility operability

throughout the year.

The greatest probability for accidential release of nuclides
exists during the operational phase of the facility. After thé
dispo§a1 unit is closed surface weather patterns would be éxpected
to have very.]itt1e influence on the waste if percb]atfon does

not reach the emplaced waste (i.e., aEid site conditions).
Therefore maximum storm frequency is an important concern to the
disposal unit duriﬁg the‘operationa1 phase. 'Twenty-fbur hour
and %1fty-year max imum anticjpatéd storm conditions and historical
records of large storm effects should be considered in site

~characterization.

If waste treatment processes are to be performed at the site,
- the potential for discharge and transport would have.to be

evaluated.

Absolute rainfall and absolute evaporation are not themselves
criteria for site selection. Climatological characteristics of
the site closely interact in a complicated manner with geologic
featufes to yield a "moisture quality" for the site. An indicator
of sife moisture qualtity may bebderived from the ratio of evapora-

tion to precipitation. Humid sites are defined by a ratio of
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less than 1, semi-arid sites between 1 and 2, and an arid site as
greateflthan 2 (Ford, Bacon and Davis, 1981). For example, the

Nevada Test Site where the DOE shallow burial fatility is located

averages less than 130 millimeters (5 inches) of rainfall per year, |

and experiences an annual lake evaporation of 1600 millimeters .
(63 1nches) per year to y1e1d an evaporation to précipitation
‘ratio of moré tﬁan 12 (Ford, Bacon and Davis; 1982). The time
distribution of meteoric water (i.e., fréquencyiand intensity)

is such that theré is very little penetrationvof surface water

. at this site.

- Studies have identified other harsh weather patterns thaﬁ'jeOpaE-
dize unihterrupted waste disposal operations throughout the year:
AAfrequent high winds; fréquent thunder showers; snow accumulation;
severe heat or co]d;‘and, §evere SNOW storms.v Foﬁd, Bacon and.
Davis'(l981) offered an acceptabiTity standard of 200 working
days per year as indicated by U.S. Weather Service records. The.
main concern of this criterionb1s'operability, but safety in
transport of the waste to the site is an additidna] rationale.
Sites should be located in regions with good road weather condi-
tions throughout most of the year. Special threats to safe
operations should be.evaluated; for example, an arid site may be

prone to high winds and sand storms.

The above ground exposure of the proposed interim treatment/storageff'

facility may increase the relative importance of extreme weather

events (e.g., tornadoes, high straightline winds) in site selection. .

<
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Recommended Standard: A semi-arid to arﬁd climate is optimal for

siting. The site should demonstrate a low frequency of extreme

weather events during the short-term to ensure site operation

integrity.

Characterizability, Modelability and Monitorability

‘Related Existing Requirements: Performance objectives as outlined in

10 CFR 61.40, 61.41, and 61.44. No specific performance objectives
are outlined in California Assembly Bi]] 1513. Prescriptive require-
ments outlined in 10 CFR 61.50 specify that "“the disposal site shall

be capable of being characterized, modeled, aha]yged, and monitored™"

‘directs avoidance of areas "where tectonic processes such as fau]ting,

fodeng, seismic act1v1ty or vulcanism may occur: with such frequency
and extent to affect the ab1]1ty of the d1sposa1 site to meet the.

performance objectives".

Discussion: An appropriate site is one that is of simple physical
. structure. .Anoma1iesm1n,geology;“hydro]ogy, or;mgteorologyﬁmakeﬁgipe;
_ tharacterization more difficq]t, decrease confidencevin'herforman;e
prediction bylmode1ing efforts, and increase moniforing requirements.
The presériptive-requifemeht deiineatéd in 10 CFR 61.50 is intended
to ensure site Tocation where physical conditions a]]ow reliable and

valid performance prediction.

Subsurface geo1ogic structures may be deformed by folding (reflexing
of rock zones), faulting (fracturing of rock zones with relative dis-
placement), and jointing (fracturing jwithout relative disp]acemeht).
Any of these conditions can provide increased hy&rauﬂic conductivity,

that is, they provide pathways to groundwater movement (Falconer,
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~direction and intensity also decrease confidence in the prediction

or mill tailings, airborne drifts from cooling water towers or other

Hull and Mizell, 1982; Ford, Bacon and Davis, 1981, 1982). In addi-

tion, some faults act-as barriers to groundwater flows--effectively

damming movement. Areas of highly folded, jointed, or faulted rock
should be avoided because of the difficulty of analyzing and predictingi
nuclide migration. Complex structural factors such as these will
generally preclude the predittion of nuclide migration under the
méde]abi]ity requirement. If a site is to be characterized and its
performance predicted with a reasonable amount of certainty by mode]ingﬁ?
methods, the proposed site must be of simple geology and hydrology., k
Site characterization and monitoring programs.can samp1e only a
smali‘fractipq of the disposa]xsjt?'surfagg gnd sgbsurfgce'envjtgqi,.vm

ment (NRC, 1982b).

Similarly, artesian springs, subsurface channelized flow patterns,
cavernous flows, or geothermal processes decrease certainty of pre-

diction. Complex meteorological events such as high winds of variable =

of overall site performance.

The presence of naturally occurring or manmade background radiation

sources could complicate monitoring efforts at the site. Nearby ores

industrial entities or ajacent hazardous waste disposal facilities
could impair early detection of disposal unit leakage. The effect of
these re]eases on a monitoring program could be minimized by a pre-
operational and operational background radiagion survey (NRC, 1982b;
Eugene Kendall, Reeco, personal communication). Confounding bf

monitoring programs will occur for select isotopes only; most insti-
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tutional wastes will show a.distinctive isotope mix. Monitoring must
provide for identification and differentiation between the re1éases
of,sepafaté facilities. The influence of urban area background.
radiation (e.g., disposal facilities located close to industries that

use radioactive isotopes) must be considerad.

Recommended Standard: The natural attributes'of the site shall allow

full characterization, modeling, monitoring, and analysis of geologic,

meteorologic, hydrologic, and radiologic factors.

/

“Infrastructure Requirements

1. Energy and Natural Resources Needs of the Facility

Related Existing Requirementi: No specific perfdrmancé objectives

or préscriptive requirements are outlined 1n'either_10 CFR 61 or

Ca]ifornia Assembly Bi11 1513.

Discussion: The water, power, and sewer needs of a low-level

 waste disposal-facility are similar to those required of a ware- . B

house operation. Electricity demands are'mfnima] at a,site used
only for dispogal. Electrical usége would be greater %t a facility
that also treated waste such a§ for reduction'through shredding, |
compaction and incineration. If greater confinement disposal
techniques are to be performed at the site, an electrical off-
1oadﬁng gantry crane may be needed to facilitate hand]ihg and
decréase octupationa] expoéures (Ford, Bacon and Davis, 1982).
Therefofe the co-siting of a treatment facility would have 1arger.
power needs. Most electrical motors used in industrial app]ications

of this type require 3-phase 240 vo]t'power.
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Potable water needs are nominal, and can be met by imported water.
Treatment,, decontamination and fire protection require industrial

quality water which should be available on site.

Energy requirements must be viewed in the shorter rather than the
longer term. If the site is stable at closure energy needs

terminate.

Suitable fill and trench cover materials are needed. The excavated -

- fi1l may not possess the consolidation or cohesive qualities ap-

propriate for back fill for trench capping; acquisition of trench.

capping soil from adjacent areas’'would then be required.

‘Recommended Standard: The facility should be'10cated where

electrical power and water are accessible.

2. Security, Fire Protection, and Housing Needs-of the Facility

Related Existing Requirements: No specific objective or prescrip-

tive requirements are outlined in 10 CFR 61 or California Assembly

Bi11l 1513 for these factors.

Discussion: The support services required by a low-level waste

disposal facility are generally no greater than those required by

“a typical chemical warehouse operation. Security, fire protection,

and housing needs are also nominal. Existing commercial sites

nave agreements with local peace keeping authorities for security

~ patrols of the.facility during nonoperational hours. In these

remote locations incidence of breaches of security has been nil.
Fires can occur in disposal operations. Site workers are trained -

in fire fighting methods and are able to extinguish smail fires
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and fires in an incipient stages, but professional fire fighters

should be able fo reach the site quickly in the event of a major

fire. Proximity to urban centers would facilitate a quick response.

Because of the low manpower requirements of a disposal facilify,
the operation is not anticipated to pose a burdensome housing

demand. on adjacent communities.

Recommended Standards: The low-level waste disposal facility

should not be located so remotely as to impair the administration

of security and fire services. Housing needs of the employees

of the site should be considered judging site suitabi]ity.

Waste: Site Ihteractions

/

\

Related Exiéting Requirements: No performance objectives orvpreé
scriptive requirements are spekified in California Assembly Bill

1513.

 Discussion: Waste c1assif1cation,e1ements important to the siting

process include toxicity, persistence, mobi]ity,'volume, and points

of generationl The persistence of the radiological hazard is
predictable based on the half life of the radioactive materials.
These elements determine the physiCaT degree of isolation required,
and influence the economics.of site location. 10CFR61 prescribes

a 500 year lifetime design basis for Sha]]ow Land Burial sites.

The waste container is the first barrier to waste migration. Avail-
ability for transport is greatly influenced by this first barrier.
In general, containers are only designed to provide containment

during transport and emplacement. A secondary tactor in mobility is
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the waste form of the material, Container integrity and waste form
will determine the rate which-toxic materials might enter a transport
pathway. If the container should remain intact there will be no

release of waste and the radiological hazérd will decrease as the

“waste decays in place. When the container is breached, the waste form .

will determine the rate of 1eaching or diffusion to the surrounding
area. The hazard posed to an inadvertent intruder or adjacent land

user is determined by the physical transport pathway and the routé of

‘exposure.

A 500 yéar design basis lifetime for the facility dictates that to
meet performance objectives, events which could thféatén the integrity
of the disposal unit must not occur within the 500 year lifetime.

The frequency of occurrence for geological énd méteoro]ogic hazards
must meet this probabilistic threshold. As outlined in 10 CFR 61
institutionaj controls must remain in effect at the waéte faci]ity ’
for 100 years. This time pefiod of strict site control and main-
tenance is aimed'at-meeting performahce objectives during the period

in which the waste is most hazardous.

Site capacity wou]d-be largely determined by the volumes of waste
generated in the desired operation lifetime of the facility. The

potential service area of the site must be inventoried.

Recommended Standard: The disposal site should be able to meet the

performance objectives outlined in 10 CFR 61 throughout the projected

500 year hazardous interval of the waste. The se]écted site must be

able to meet the volume fequirements predicted for the facility

service 1ife.
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APPENDIX C

ANALYSIS OF INTERIM STORAGE REQUIREMENTS -AND COSTS

Basic Assumption

In addﬁesSing the ‘problem of inte;im waste storage, it was post-
ulated that the waste would be divided into three categories:
1) Unstable waste which could not be stored without treatment,
2) Stable floW—level"vwaste needinglno additional processing
or shielding, |
3) Intermediate-level wastéirequiring external shielding

(e.g., reactor resins).

The nature of the storage facilities and their costs are derived from
this classification scheme and the data provided by our licensees'

responses to our survey.

Theﬂfoiiowiﬁg Outlfnésfk‘é) the structural requirémeﬁts:ahd_édéﬁsifbr
a facility storing only stable wasﬁe, b) the cost 5f a co~-located
treatment facility/for biologicélly or chemically unstable low-level
wéstevand c) a co%located/sﬁielded structure capable of safely storing

"intermediate~-level" waste.

4

0]
}—

Low-Lex Waste Storage Building

(1) Design Concept

hat descripbed in EG&G, Idzho, Inc.

cr
0

@)

‘_I -
ct

A design similar

report, "The Conceptual Report for Regional Low-Level Waste
rim Storace Site", was selected. The concept woulc have,

Inzte
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_the stacked drums and be prepared to remove and repackagé

" Description of Low-Level Waste Storage Buildings

The buildings would be a prefabricated steel structure

within a controlled area, a central receiving facility
supportingfé series of warehouses for storage of received
wastes. Each warehouse is designed to ac;omoda;e the was
generated by California's licensees in a year. Such waste
are presumed ﬁo be packaged in 55 gallon drums, placed fo
on a pailet, and stacked three pallets high. Aisles betwéé
the stacks will be wide énough to accomodate a forklift f

be used for waste handling.

It is planned that the staff will maintain surveillance ove

any -containers which begin to fail.

bolted to a concrete base, with a half wall of concrete tb
limit forklift damage to the walls. 1In addition, this wal

would contain leakage from improperly packaged drums oOr wé

)

which might be used in putting out a fire in a warehouse
Floor drains have been provided in each warehouse. These’
drains are connected to a sump where contaminated waste wa

could be collected and treated for packaging and storage
The Space Management Division of the California Departme

of General Services has provided drawings of the proposeds

Interim Storage Facility (Figures 1-2, 1-B, and 1-C).
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of Low-Level Waste Storage Building and Assoc1ated
ities and Eculpment

A five-year sheet metal zacility is estimated to cost
approximately $10,000,000. (If concrete buildings are

used the cost will be $19,000,000). It is anticipated that
the storage facilitiés would be built a year at a time, with

no unnecessary warehousing space to be standing idle..

- A summary of the total cost and a breakdown of the total

cost and the incremental costs of building warehouses se-

quentially for ‘five vears are shown in Tables I and II.

These are based on 1985 dollars.

Decontamination and Decommissioning Costs
The estimated cost for cleaning the interim storage facility

to a level suitable for unconditibnal usé is $387,440.




TABLE I

Total Projected Costs for a Five Year Complete Interim Waste Storage

Facility : ;

(1) Low-Level Waste Storage Buildings

a. Construction Costs ' $10,095,097
b. Equipment Costs _ 117,888
c.. Decontamination Costs 387,440

$10,600,425

(2) Intermediate-Level Waste Storage Buildings

a. Construction Costs - ‘ o $ 5}000,000

b. Decontamination Costs 860,000
: S 5,860,000

(3) Waste Incinerator‘

a. Construction Costs . $ 1,913,630,

b. Decontamination Costs _ 5,000
c. Natural Gas @ $57,000/yr. _ 285,000

$ 2,203,630

(4) Special Projects Area
a. Construction Costs : © 8 174,24 :

b. Decontamination Costs , ' 5,00
' ' S 179,240

TOTAL ESTIMATED COSTS: R $18,843,295.
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TABLE II

Cost Facility Breakdown

Low-Level Waste Interim Storage

Land Cost ,
Road Way - @ $4.00 ft.
- General Cost '
site improvement
fence
septic tank
security system
exterior lighting
transformer
emergency generator
miscellaneous

ditch and pound
& Receiving Bldg.

SoQ D 0O T

i.
Adm.

Equipment
furniture, etc.)

Sub-Total (#3, 4, and 5 only)

Storage Bldg. (metal bldg.) (5 total

(35 acres)

(forklift trucks,

@ 96,860 sq. ft.

Build One Building Per Year
$1,452,900.00
1,598,190.00
1,758,009.00
1,933,809.00
2,127,189.00

1st
2nd
3rd
4th
5th

Sub-To

year
year
year
year
year

tal

1985 dollars.

each)

Total Cost (without land & roadway)

$

200
55
10

130
10
16
10
10
20

464

300

1,225

inflation
inflation
inflation
inflation

$ 8,870

$10,095

Unknown
Unknown

,000.00
,000.00
,000.00
,000.00
,000.00
,000.00
,000.00
,000.00
,000.00
,000.00

,000.00

000.00

factor).

)

factor)

factor)
)

factor
,097.00

,087.00




(5) Personnel Costs

The projected personnel requirements £for the facility

are 14 full-time employees. The cost for staffing is

$319,019 per year.
TABLE III

Personnel Costs for.a Low-Level Waste Facility

State equivalents/all calculations are lst step - 1982
‘salary ‘schedule.

1.

>
N

3 forklift/crane operarors
Warehouse Workor $1,322 - l,437/mo

3 radiation monitors
A531stant Health Phy51c1st Sl 848 - 2, 226/mo.

3 security personnel
Security Guard_Sl,Ol4»— 1,175/mo.

2 laborers
Skilled Laborer $l 437 - 1, 572/mo

1 record keeper '
Office Assistant II $989 -1, 145/mo

1 secretary _
Secretary $1,166 - 1, 72/mo.

. 1 supervisor

Health Physics Superv1sor $2, 814 - 3,398/mo.
14 Total

Total Personnel Costs:

19382

"
Annual Cost

Frlnqe Benefits 30.35%

$.47,592,
66,528
36,504
34,488
11,868
13,992

33,768

$244,740
74,279

$319,019

i
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Intermediate-Level Waste Storage Building

(2)

< oot e St B T ol pa R R N e

power plants, would be $5,000,000.

N

Justification

An analysis'aﬁd cost estimate'for a shielded storage
facility as an added feature to the-low—level facility
has been made at the request of the waste generators.
While some éf]these generators could probably resolve
their own intermediate waste.problems, a statewide
fécility should be considered.

/

Description of Intermediate-Level Waste Storagé Building

The facility would be designed to provide storage for -
waste requiring radiation shielding. The design is based
closely on that developed for SMUD's Rancho Seco plant.

This‘design is a partially buried'facglity which utilizes

internal shielded cells for additional radiation protection.

Costs for Intermediate-Level Waste Storage

The estihated costs for. a basic facility capable of storiﬁg
one yvear's waste, the waste generated by operating nuclear

This includes the cost

of a special bridge crane for lifting the‘héavy shielded

casks and internal shielding cell lids.

Pefsonnel Costs

No additional personnel are presumed needed to operate the
intermediate facility if it is co-located with the basic

low-level facilit

4



Decontamination and Decommissioning Costs

- These costs are difficult to predict but could be as

high as $860,000. Because of the heavy égncrete walls,
this facility could not be easily dismantled. It could,

however, be sold for use as a factory or warehouse.

Waste Incinerator

(1)

(2)

Justification

In the rough classification scheme, we identified that

certain wastes were considered unstable and, therefore,

could not be safely stored in the low-level waste facility

without treatment. The most effective treatment mode for
these wastes appears_to be incinerétion. Therefore, in
order that the entire waSte streém of the sfate be accom-
odated, it is necessary that an incinerator be available

in support of an interim storage facility.

Description of a Waste Incinerator

The incinerator is a packaged, free-standing unit not re-’

quiring an additional building. The proposed unit is a
750 pound per hour unit with automated ash ejection and

stack emission control equipment.

Costs for a Waste Incinerator with Stack Emission Control

The projected cost for this facility is $1,913,630 and is

detailed in Table 1IV.
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&
i
'3
Ey




>

Operational Costs for a Waste Incinerator:

7

The projected costs for the personnel are $65,789 per year.
The fuel cost is estimated to be $57,000 per year for natural
gas. - . o o .

~

Decontamination and Decommissioning Costs

These costs cannot be estimated with any degree of accuracy.
They will vary with the level of contamination. For planning

purposes, a figure of $5,000 has been used.

Special Projects Area for Low-Level Waste

(1)

(2)

’

Justification

Occasiohally unusual problems are encountered by the waste-
generators which result in large volumes of very low activity

waste not needing a protective storage structure. Decom-

.missioning of a .research laboratory could create such waste.

A one acre asphalt pad will be provided on site for storage

of such unanticipated very low level waste.

Costs

Thé construction costs fbr the pad is estimated at $174,240.

Decontamination and Decommissioning Costs
The cost of pad removal is estimated at $5,000, should it
become unacceptably contaminated.

L



TABLE IV

Radiocactive Waste Incinerator

Costs

Incinerator Model 750 T
Dual fuel designed

Pathblogical waste adapted
Stack

Air and fuel modulatqr
Scrubber and filter
Special loader

Automatic wet ash removal

Waste liquid injection'system

Bitumen mix system

-80-
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8,095
6,035

4,860

1,000,000

22,000
30,000
10,000

750,000

$1,913,630
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COST TO USERS - OF THE FACILITY

Radioactive Qaste generators are presently paying $18.15 per cubic
foot for radioactiye waste delivered at the Washiﬁgton burial site.
Since the proposed California facility is designated as an interim
low-level radicactive waste storage facility, it is expected that

stored radioactive waste will be transferred to a permanent burial

, site within seven years of commencing operation (Section 25813(f),

AB 1513)."Therefore, a base charge of $18.15 should be levied for
each cubic foot stored. 1In addition to the initial charge of $18.15,
a charge of $20.00 per drum of stored waste (failure fee @ $2.72/£ft?)
should be levied to cover the cost for repackaging an expected 10%
of the stored containers. If the waste generators are expected to
cover the construction and operétionéi costs, an additional fee of
between $22.00 and $15.00 per cubic foot should be levied, depending

upon the type of facility approved. The costsvfor'decontaminatidn and

decommissioning would be expected to amount to about a dollar per cubic

foot of waste stored. The estimated total cost in 1982 dollars to

radiocactive waste generators is:

Per Cubic Foot Costs

" Burial Fee o $18.15
"Failure Fee 2.72
Operational Charge .15.56

Decommissioning Fee ‘ 1.00

TOTAL COST: $37.33
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APPENDIX D

 APPLICABLE STATE AND FEDERAL LAWS AND REGULATIONS

10 CFR 61 DRAFT 05/19/82

i §61.55 WASTE CLASSIFICATION
' (a) Classification of waste for near surface disposal.

(1) Considerations. Determination of the classification of radio-
active waste involves two considerations. First, consideration
must be given to the concentration of long-lived radionuclides
(and their shorter-lived precursors) whose potential hazard will
persist long after such precautions as institutional controls,
improved waste form, and deeper disposal have ceased to be
effective. These precautions delay the time when long-Tlived
radionuclides could cause exposures.  In addition, the magnitude
of the potential dose is 1imited by the concentration and availa-

- bility of the radionuclide at the time of exposure. Second

’ consideration must be given to the concentration of shorter-1lived
radjonuclides for which requ1rements on institutional controls,
waste form, and disposal methods are effective.

(2) Classes of waste.

(i) Class A waste is waste that is segregated from other waste classes
at the disposal site. The phys1ca1 form and characteristics of
Class A waste must meet the minimum requirements set forth in
§61.56(a). If Class A waste also meets the stability requirements
set forth in §61.56(b), it is not necessary to segregate the waste
for disposal. ' : I

"(i1)” Class B waste is waste that must meet more rigorous requirements
on waste-form to ensure stability after disposal. The physical
-form and characteristics of Class B waste must meet both the
minimum and stability requirements set forth in §61.56.

- (i1i) Class C waste is waste that not only must meet more rigorous
requirements on waste form to ensure stability but also requires
additional measures at the disposal facility to protect against
inadvertent intrusion. The physical form and characteristics of
Class C waste must meet both the minimum and stability requirements
set forth in §61.56.

(iv) Waste that is not generally acceptable for near-surface disposal
is waste for which waste form and disposal methods must be dif-
ferent, and in general more stringent, than those specified for
Class C waste. In the absence of specific requirements in this
part, proposals for disposal of this waste may be submitted to the
Commission for approval, pursuant to §61.58 of this part.

" (3) Classification determined by long-lived radionuclides. If radio-
active waste contains only radionuclides listed in Table 1, clas-
sification shall be determined as follows:
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(111)

(iv)

(v)

If the concentration does not exceed 0.1 times the va]ue in Table
1, the waste is Class A.

If the concentration exceeds 0.1 times the value iA Tao]e 1, the
waste 1s Class C.

If the concentration exceeds the value in Table 1, the waste is
not generally acceptable for near-surface disposals

For wastes containing mixtures of radionuclides listed in Table 1,
the total concentration shall be determined by the sum of fractions
rule described in paragraph (a)(7) of this section.

TABLE 1
Concentration

Radionuclide : Curies/cubic metep
c-14 R -8

C-14 in activated metal o o ‘ 80

Ni-59 in activated metal . 220

Nb-94 in activated metal ' 0.2
Tc-99 , , 3

I-129 - - 0.08
Alpha emitting transuranic -
nuclides with half-life

greater than five years 100*
Pu-241 - 3,500%

Cm-242 : 20,000%
*Units are nanocuries per gram

Classification determined by short-lived radionuclides. If radio-

active waste does not contain any of the radionuclides listed in
Table 1, classification shall be determined based on the concen-
trations shown in Table 2. If a nuclide is not listed in Table 2,
it does not need to be considered in determining the waste class.

If the concentration does not exceed the va]ue in Co1umn 1, the
waste is Class A.

If the concentration exceeds.the value in Column 1, but does not
exceed the value in Column 2, the waste is Class 8.

If the concentration exceeds the value in Column 2, but does not
exceed the value in Column 3, the waste is Class C.

If the concentration exceeds the value in Column 3, the waste is
not generally acceptable for near-surface disposal.

For wastes containing mixtures of the nuclides listed in Table 2,
the total concentration shall be determined by the sum of fractions
rule described in paragraph (a)(7) of this section. :
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TABLE 2

Concentration, Curies/cubic meter

Radionuclide ‘ ) Coiumn 1 Column 2 Column 3
Total of all nuclides with

less than 5 year half Tife 700 B *%

H-3 ' ' 40 *% *%
Co-60 \ 700 *ok ' *x

Ni-63 3.5 70 700

Ni-63 in activated metal 35 700 . 7000
Sr-90 - 0.04 150 7000
Cs-137 o : 1 44 4600
**There are no 1imits established for these radionuclides in Class B or

C wastes. Practical considerations such as the effects of external

radiation and internal heat generation on transportation, handling
and disposal will limit the concentrations for these wastes. These
wastes shall be Class B unless the concentrations of other nuclides
in Table 2 determine the waste to be Class C independent of these

nuc

(5)

1ides.

Classification determined by both long- and short-lived radio-

nuclides. 1f radioactive waste contains a mixture of radionuclides

come of which are listed in Table 1, and some of which are 1isted

in Table 2, classification shall be determined as Tollows:

If the concentrafion of a nuclide listed 1in Table 1 is less than
0.1 times the value listed in Table 1, the class shall be that
determined by the con;entration of nuclides in Table 2.

IT the concentratﬁon~of'a nuclide listed -in Table 1 exceeds Qel  ~msmocm om0

times the value listed in Table 1, the waste shall be Class C,
provided the concentration of nuclides Tisted in Table 2 does
not exceed the value shown in Column 3 of Table 2.

Classification of wastes with radionuclides other than those

Tisted in lables 1 and 2. 1f radioactive waste does not contain

any nuclides Tisted in either Table 1-or 2, it is Class A.

The sum of the fractions rule for mixtures of radionuclides. For

determining classification for waste that contains a mixture of
radionuclides, it is necessary to determine the sume of fractions
by dividing each nuclide's concentration by the appropriate Timit
and adding the resulting values. The appropriate 1imits must all
be taken from the same column of the same table. The sum of the
fractions for the column must be less than 1.0 if the waste class
is to be determined by the column. _Example: A waste contains
Sr-90 in-a concentration of 50 Ci/m3-and Cs-137 in a concentration
of 22 Ci/m3. Since the concentrations both exceed the values in
Column 1, Table 2, they must be compared to Column 2 values. For
Sr-90 fraction, 50/150 = C.33; for Cs-137 fraction, 22/44 = 0.5;
+he sum of the fractions = 0.83. Since the sum is less than 1.0,
the waste is :‘Class B.



(8) Determination of concentrations in wastes. The concentration of

a radionuclide may be determined by indirect methods such as use
~ of scaling factors which relate the inferred concentration of one

radionuclide to another that is measured, or radionucl ide material
accountability, if there is reasonable assurance that the indirect
methods can be correlated with actual measurements. The con-
centration of a radionuclide may be averaged over the volume of
the waste, or weight of the waste if the units are expressed as
nanocuries per gram. ‘ '

§61.56 WASTE CHARACTERISTICS

(a) The following requirements are minimum requirements for all classes
of waste and are intended to facilitate handling at the disposal
site and provide protection of health and safety of personnel at
the disposal site. : : : )

(}) Wastes must not be packaged for disposal in cardboard or fiber- f
board boxes. -

{2) Liquid{s) waste must be-packaged-in sufficient absorbent material - - >
to absorb Twice the volume of the Tiquid. 86

(3) Solid wastes containing 1iquid shall contain as little free-stand- ‘f
ing and noncorrosive liquid as is reasonably achievable, but in
‘no case shall the liquid exceed 1% of the volume.

(4) Waste must not be readily capable of detonation or of explosive 86
decomposition or reaction at normal pressures and temperatures,
or of explosive reaction with water.: - ‘

(5) Waste must not contain, or be capable of generating, quantities
of toxic gases, vapors, or fumes harmful to persons transporting,
handling, or disposing of the waste. This does not apply to~ .
radioactive gaseous waste packaged in accordance with paragraph |
(a)(7) of this section. .

(6) Wastes must not be pyrophorfc. Pyrophoric materials contained in
wastes shall be treated, prepared, and packaged to be nonflammable.

(7) -Wastes in a gaseous form must be packaged'at a'preséure that does
not exceed 1.5 atmospheres at 20°C. Total activity must not
exceed 100 curies per container.

(8) . Wastes containing hazardous, biological, pathogenic, or infectious
material must be treated to reduce to the maximum extent practic- : |
- able the potential hazard from the non-radiological materials. b ;

(b) The requirements in this section are intended to provide stability
of the waste. Stability is intended to ensure that the waste does
not degrade and affect overall stability of the site through

- slumping, collapse, or other failure of the disposal unit and
thereby lead to water infiltration. Stability is also a factor in
1imiting exposure to an inadvertent intruder, since it provides a

- recognizable and nondispersible waste. :
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561,57

§61.58

(1) Waste must have structural stability. A structurally stable waste
form will generally maintain its physical dimensions and its form,
under the expected di'sposal conditions such as weight of over-
burden and compaction equipment, the presence of moisture, and

" microbial activity, and internal factors such as radiation effects
and chemical changes. Structural stability can be provided by
the waste form itself, processing the waste to a stable form, or
. placing the waste in a disposal container or structure that pro-
‘vides stability after disposal.

(2) Notwithstanding the provisions in §§61.56(a)(2) and (3), liquid
- wastes, or 'wastes containing -1iquid, must be converted into a form
that contains as little free-standing and noncorrosive liquid as-
'is reasonably achievable, but in no case shall the 1iquid exceed
1% of the volume of the waste when the waste is in a disposal
container designed to ensure stability, or 0.5% of the volume of
' the waste for waste processed to a stab]e form.

(3) Void spaces within the waste and between the waste and its package
must be reduced to the extent practicable.

LABELING

Fach package of waste must be clearly labeled to identify whether it
is Class A waste, Class B waste, or Class C waste, in accordance with
§61.55. :

ALTERNATIVE REQUIREMENTS FOR WASTE CLASSIFICATION AND CHARACTERISTICS

‘The Commission may, upon request or on its own initiative, authorize

other provisions for the classification and characteristics of waste on

.2 specific basis, if, after evaluation, of the specific characteristics
of the waste, disposal site, and method of disposal, it finds reason-

able assurance of compliance with the performance obgectivns in Subpart
C of this part.
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Assembly Bill No. 1513

CHAPTER 95

An act to amend Section 25803 of, to add Sections 23811.5, 25813,
and 25814 to, to 2dd and repeal Section 235811.7 of, and to repeal
Section 25813 of, the Health and Safety.Code, relating to low-level
nuclear waste, and declaring the urgency thereof, to take effect
immediately.

[Approved by ‘Governor March 2, 1982. Filed with
Secretary of State March 2, 1982.] -

LEGISLATIVE COUNSEL'S DIGES'I'

AB 1513, Torres. - Radioactive waste. :
(1) Under the existing Radiation Control Law the State
Department of Health Services is the designated agency responsible
for the issuance of licenses and is chdrged with performing several

_functions with regard to protecting the public health and safety.

" This bill would make several legislative findings with regard to the
safe disposal of low-level radioactive waste, as defined; would require
the department to develop an overall plan for the management,
treatment, and disposal of low-level radioactive waste including,
among other things, specific conﬁnccncy plans to address the needs

. of the state for the short-term storage of £ low-level radioactive waste
and the development of a classification scheme for separating
low-level waste from other waste to facilitate its disposal; would
permit the department to establish and operate, or contract for the
establishment and operation.of, low-level radicactive waste interim
storage facilities once the department has prepared the above
'descnbed -contingency.
Legislature enacts enOblmc statutory provisions authorizing th
department to establish interim storage facilities; and would require
the State Director of Health Services to appoint an- advisory
committee to advise the department regarding such matters.

Existing law authorizes the department to adopt a schedule of fees
to be paid by applicants for the, licensing of radioactive materials and
of devices and equipment utilizing those materials.

The bill'would authorize the department to levy additional fees,
not to exceed a specified amount, upon California generators of
low-level radioactive waste to support various activities imposed on
the department by the bill. .

(2) The bill would take effect immediately as an urgency statﬁte.

The people of the State of California do enact as follows:

SECTION 1. The Legislature finds and declares that without
means for adequate, safe disposal of low-level radicactive waste,
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medical, industrial, and other operations which contribute to the
health and safety of the people of California as well as to the state
economy, may be seriously impaired. For this rcason the Legislature
finds and declares that the State of California must develop plans to
address the issues surrourding the long-range management,
treatment, and-disposal of low-level radicactive waste generated by
lictnsed users of radioactive material within the state.

. The Legislature further finds and declares that the impact of the
generation and disposal of low-level radioactivé waste upon the
environment and the public health and safety must be minimized.

_ To this end, the state must consider developing mechanisms to
‘reduce the potential for adverse environmental and health cffects

related to low-level radioactive waste, including, but not limited to,
reduction of volume, reduction of total amount produced, reactivity,
and chemical and radionuclide toxicity of low-level rddioactive
waste. ' - : ,

The Legislature further finds and declares that any leng-range

waste must incorporate integrated efforts that collectively:

(a) Assess the potential for, and effects of, and, if feasible,
recommend methods of volume and source reduction. '

(b) Develop specific plans for an interim low-level radioactive
waste storage facility.’

(¢) Develop procedures for the segregation and classification of
low-level radioactive waste according to treatment and disposal
options. ’

(d) Develop criteria for the possible siting of treatment facilities
and disposal facilities within the state. o

SEC.2. Section 258035 of the Health and Safety Code is amended
to read: S »

25805. As used in this chapter: . ,

(a) “Secretary” means the Secretary of the Resources Agency. .

(b) “Ionizing radiation” means gamma rays and X-rays; alpha and
beta particles, high-speed electrons, neutrons, protons, and other
nuclear particles; but not sound or radio waves, or visible, infrared,
or ultraviolet light. .

(c) “Person” means any individual, corporation, partnership,
firm, association, trust, estate, public or private institution, group,
agency, political subdivision of this state, any other state or political
subdivision or agency thereof, and any legal successor,

‘ representative, agent, or agency of the foregoing, other than the

United Stales Nuclear Regulatory Commission, the United States
Department of Energy, or any successor thereto, and other than,
federal government agencies licensed by the United States Nuclear
Regulatory Commission, under prime contract to the United States
Department of Energy, or any successor thercto. :

(d) “Byproduct material” means any radioactive material, except
special nuclear material, yielded in or made radioactive by exposure

. program for the management and.disposal of low-level radioactive . .-

:
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Ch. 95

to the radiation incident to the process of producing or utilizing
special nuelear material. , A

(¢) “Source material” means (1) uranium, thorium, or any other
material which the department declares by rule to be source
material after the United States Nuclear Regulatory Commission, or
any successor thereto, has determined the material to be such; or (2)
ores containing one or more of the foregoing materials, in suc
concentration as the department declares by rule to be source
material after the United States Nuclear Regulatory Commission, or
any successor therelo, has determined the material -in such
concentration to be source material.
(O “Special nuclear material” means (1) plutonium, uranium 233,
uranium enriched in the isotope 933 or in the isotope 235, and any
other material which the department declares by rule to be special
nuclear material after the United States Nuclear Regulatory
Cormnrmnission,.or any successor thereto, has determined the material
to be such, but does not include source material; or (2) any material

' artificially enriched by any of the foregoing, but does not include

‘source material. i ,
(g) “General license” means a license, pursuant to regulations

promulgated by the department, effective without the filing of an
application, to transfer, acquire, owi, possess Or Use quantities of, or
devices or equipment utilizing, byproduct, source, OT special nuclear
materials or other radioactive material occurring naturally or
produced artificially. i '

(h) “Specific license” means 2 license, issued after application, to
use, manufacture, produce, transfer, receive, acquire, own, or possess
quantities of, or devices or equipment utilizing, byproduct, source,
or special nuclear materials or other radioactive material occurring
naturally or produced artificially.

radiation and the furnishing of informaton with respect thereto; in
accordance with subdivision (b) of Section 25815. :

() “Department” means the State Department of Health
Services. _ .

(k) “Director” means the State Director of Health Services.

(1) “Low-level waste” -means any radioactive waste except
high-level radicactive waste and transuranic waste. “High-level
ragioactive wastes” means: (1) irradiated reactor fuel, (2) liguid
waste resulting from the operation of the first cycle solvent
extraction systemn, or equivalent, and the concentrated wastes from
subsequent extraction cycles, or equivalent, in 2 facility for
reprocessing irradiated reactor fuel, and (3) solids into which such
liguid wastes have been converted. “Transuranic waste” includes
any \waste containing more than 10 nanocuries of transuranic
elements per gram of waste material. ‘

SEC. 3. Section 25811.5 is added to the Health and Safety Code,

to read:

a1 109.
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Ch. 95 4

05811.5. In addition to the regquirements imposed by Section
95811, the department shall develop un overall plan, in-consultation
with other state, regional, and federal agencics, for the managcment,
treatiment, and disposal of low-level radioactive wuste generated
within California. The plan shall contain, at a minimum, all of the
following elements: :

(2) Specifiz contingency plans to address the needs of the state for
the short-term storage of low-level radioactive waste in the cvent of
a precipitous closure of existing out-of-state commercial waste
disposal facilities and to evaluate leasible alternatives for meeting the

state’s needs. This element of the plan shall include, but is not limited

to, all of the following fuctors:
(1) The amount and kinds of low-level radicactive waste
generated by California licensees and current disposal locations.
(2) The size and nature of an interim storage facility required to

mect California's interim low-level radioactive waste disposal needs.- -

(3) The cost of developing and operating an interim storage site
by the department or contracting orgunizations.

- (4).. Criteria for the siting of an interim storage site, including, but

not limited to, all cf the following:

(A) Proximity to population.

(B) Geologic stability. -

(C) Proximity to ground or surface water.

(D) Availability of transportation. .

(E) General public health and economic considerations.

This element of the plan shall be completed and submitted to the.
appropriate committees of each house of the Legislature on or before
December 31, 1982.

(b) A classification scheme for the separation of low-level waste
which will facilitate the management, treatinent, storage, and
ultimate disposal of such waste. This classification scheme shall
consider such matters as possible de minimus radiation levels for
specific radionuclides, the quantity and specific activity of the
material, its persistence, toxicity, chemical form, reactivity, and the
principal radionuclides present. The classification scheme shall also

include the specifications necessary to determine which classes of
“waste may or may not be accepted for storage in an interim storage

facility established pursuant to Section 23813, which may or may not
be held by the licensee for decay to specified residual rudioactivity
levels and which require long-term isolation from the environment,

_ as the case may be, [or the protection of the public health and safety.

The department may require 2s a condition of licensure the
submission of information necessary to determine the total amount
of waste produced in each class of the classification scheme. The
department may, by regulation, adopt the classification scheme

establishing which wastes may or nay not be accepted at an interim:

storage facility or at a treatment or disposal Facility.
This clement of the plan shall be completed and submitted to the
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~ approprialc commitlees of each house of the Legislatprc"on or before

-December 31,.1982.

(¢) Siting criteria for potential land burial disposal sites and
treatment facilities within the state. In establishing these criteria, the
department shall consider the following factors, including, but not

limited to:

(1) The present' and projected future uses of land, water, a2nd

natural Tesources.
(2) The proximity of the site to major population centers.
(3) The presence of active earthquake faults.

(4) Geologic and other natural barriers which protect against

surface Or groundwatcr contamination.

(5) The effectiveness of enginecred barriers, waste freatment, -
and waste packaging in ensuring isolation of the waste from the.

environment. .

(6) Transportation of radioactive materials as it relates to public |

health and safety.

(7) The relative econoimic impact of location and operation of

treatment or disposal facilities.

This e_lement of the plan shall be completéd and submittéd to the
appropriate comimittees of each house of the Legislature on or before

December 31, 1982.

(d) A plan of action to minimize the environmental, occupational, .

and public health impact of low-level radioactive waste and to
protect the public health and safety by encouraging a reduction in

“the amount and toxicity of wasie produced. This activity shall
include conducting or having studies conducted which evaluate the
technical and economic feasibility of (1) reducing the volume,
reactivity, and chemical and radioactive hazard of such waste, and

(2) substituting nonradioactive or s}_‘xort-li\'ed radioactive materi

als

for those radionuclides which requir’e‘lbﬁ‘g‘!{é'i-iﬁ"i“s‘ola.tion' from the - - - -

environment. The results of thesg srudies, along with t

he

~

_departmental recommendations for their implementation, shall be
reported by the department to the appropriate committees of the

Legislature on or before December 31, 1983

(e) Within 18 months after the department ‘has fulfilled the
requirements imposed by subdivisions () 2nd (b), the department,
in consultation with other state agencies, shall conduct and complete

a study which identifies those regions of the state within which it

is .

likely the criteria developed pursuant to subdivision (¢) could be

met. :

SEC. 3.5. Section 25811.7‘ is added to the Health and Safety;’Code,

to read:

95811.7. In addition to the fees authorized to be levied pursuant
to Sections 25813 and 25816, the department shall set and collect fees,
due and payable on July L, 1952, and July 1, 1983, to be. paid by

. gencralors in California of low-level radioactive waste in an amount
= . sufficient to support the development and implementation of the
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' /
plans required to be prepared by Section 25811.5. The total amount
of fees collected pursuant o this section shall not exceed one dollar
(81) for each cubic foot of waste prepared for disposalina land burial
disposal site or put into a retrievable surface storage facility ending
ultimate disposal betwcen July 1, 1881, and July 1, 1983, or a total of
four hundred thousand dollars (8400,000), whichever is less. The
amount of the annua! {ee shall be based on the amount of low-level
radioactive waste prepared for disposal during the preceding fiscal
year. : _ .
If the department contracts with any public or private entity for
preparation of the plan required to be prepared pursuant to Section
g 95811.5, or any porticn thereof, the department shall, to the extent
the director determines it to be beneficial, contract with entities
which are knowledgeable and experienced in the management and
disposal of low-level radioactive waste. The department shall scek all

Catdila

e
foniziia

e
w3

)

1

chaptered before January 1, 1483, deletes or extends such date.

SEC. 4. Section 23813 is added to the Health and Safety Code, to
read: : :
95813. (a) The department is - suthorized, pursuant to
subdivision (d), to establish and’ operate, or contract for the
establishment and contract for operation, of one or more low-level
radioactive wasle interim storage racilities for the exclusive use of
persons located in California who are licensed by the department or
the United States Nuclear Regulatory Commission. :

(b) In addition to the fees zuthorized to be levied pursuant to
Sectons 25811.7 and 23816, the department is authorized to set and
-collect fees, by regulation, to be paid by generators in California of

B s 8 hgAs

o2 LS g AR T )

development and operation of such facilities including the
surveillance and repair of damnaged packages, maintenance of the
facilities, decontamination,. decommissioning, and postclosure
maintenance of these facilities, recordkeeping systems, and such

other actvities as the department finds necessary to ensure the safe
operation of such a facility. In no event shall any fee be set in an

At ties b il S an sl A AL

- implement the provisions of this section. The department is also
authorized to require the operators or the users of such facilities to
post bonds or possess adequate insurance as may be reasonably
necessary to protect the state against such liabilities as storage and

\ - arising out of accidents or failures of the storage facility.

(¢) All users of any facility cperated pursuant to this section must
all meet state and federal orders, requirements, or regulalions for
handling and management of low-level radioactive waste including

. those prescribed pursuant to subdivision (b) of Section 25311.5.

PRRELIT 4 I T

s kIl
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available federal funds for the purposes of implementing this section..
This section shall remain in effect only until Junuary 1, 1983, and..
as of such date is repealed, unless a later enacted statute, which'is’

Jow-level radioactive waste in an amount sufficient to support the’

amount which exceeds the amount reasonably - necessary o~

ultimate disposal costs for ~bandoned waste and against claims
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(d) Nolow-level radiorctive waste interim storage facility may be
established pursuant to subdivision (a) until (1) the department has
fulfilled the requirements of subdivisions (a) and (b) of Section
058115 and has submitted its findings to the Legislature, and the
Legislature has authorized the department, by statute enzcted after
the cHectivedate of this scction, to establish interim storage facilities.

(e) In addition to any other grounds authorizing the department,
or any person with whom it contracts, Lo cease the operation of a
low-level radioactive waste interim storage facility, any such facility
shall cease accepling low-level radiocactive waste for interim storage
(1) no later than five years after the date it comraences operating
or (2) if the director determines that an alternate disposal site is
available to California licensees in the western region of the United
States, whichever event occurs first. !

(f) Within seven years of commencing operation of any interim’

storage facility all wastes stored 2t the facility shall be transferred to .

a permanent land burial disposal site or permanently disposed of by
some other treatment or means of disposzl and the facility shall be
closed and thereafter, to the extent necessary, as determined by the
department, decontaminated and decommissioned. ‘

(g) This section shall remain in effect for a period of eight years
from the date of the establishment of a low-level radioactive waste
interim storage facility pursuant to this section, and as of such date
is repealed. The director shall report the date the facility is

. established to the appropriate committees of each house of the

Legislature and the Legislative Counsel Bureau.
SEC.5. Section 23814 is added to the Health and Safety Code, to

read:

H v

Assembly, an advisory commitiee to advise “the ~departnient
regarding metheds for rninimizing the environmenta] impact of
low-level radioactive wastes, criteria for siting low-level waste
treatment and burial facilities, 2lternatives to land burial of low-level
waste, and waste classification schemes.

The committee shall include representatives from the field of

medicine, and [rom research, industrial, environmental, and public
health organizations, who have demonstrated expertisc and
experience with radioactive materials, waste management, the

" health effects of exposure to Jow-level radioactive waste, or the
~ environmental impact associated with the storage of low-level -

radioactive waste. ,

SEC. 6. This act is an urgency statute necessary for the
immediate preservation of the public peace, health, or safety within
the meaning of Article IV of the Constitution and shall go into
immediate effect. The facts constituting the necessity are:

In order to assure the continued availability of safe methods for the
disposal of low-level radiouctive waste generated by California’s

05814. The director shall appoint, in consultation with the -
 Chairperson-of the Senate Rules Committec and the Speaker of the
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WGELHO LAW 96-573—DEC. 22, 1980 . 94 STAT. 33

Public Law 96-573
96th Congress
oo An Act

A.omaoﬁo..nrp ﬁomnn& vo_aw..o..:,o&uvomw_o:n?r_g&S&o:n:és:ﬁou.::a?_,
W other purposes.

Be it mzan?,& by the Senate and House of Representatives of the
United States o\\wSm:nn in Do:%sm.ww assembled,

¢ ‘SHORT TITLE

SecrioN 1. .H.E:w Act may be cited as the “Low-Level Radioactive
Waste Policy wwow:.

DEFINITIONS

SEc. 2. As =mmm in thig Act—

(1) The'term “disposal” means the isolation of low-level radio-
active waste pursuant to requirements  established by the
Nuclear Regulatory Commission under mEu:nmEm laws.

(2) The term “low-level radioactive waste” means radioactive
waste not classified as high-level radioactive waste, transuranic
waste, spent nuclear fuel, or byproduct material as defined in
section 11 e. (2) of the Atomic Energy Act of 1954.

.(3) The term “State”” means any State of the United States, the
District of Columbia, and, subject to the provisions of Public Law
96-205, the Commonwealth of Puerto Rico, the Virgin Islands,
Guam, the Northern Mariana Islands, the Trust Territory of the
Pacific Islands, and any other territory or possession of the
United States.

?Cm.onuv:%owmm.o:wmm.Ponzumnm:ﬂ:mnoziom:onm%am?:ma
activities of the Secretary’” includes those activities and facilities
of the Department of Energy carrying out the function of—

(i) Naval reactors development and propulsion,
- (ii) weapons activities, verification and control ﬁmo::o_oa.
. (iii) defense materials production,

(iv) inertial confinement fusion,

(v)defense waste management, and

(vi) defense nuclear materials security and safeguards (all

~

as included in the Department of Energy oc?oc:p:o:m .

account in any fiscal year for atomic energy defense
woSSSmmv

GENERAL PROVISIONS

Sec. 3. (a) Compacts established under this Act or actions taken
under such compacts shall not be applicable to the transportation,
management, or disposal of low- _m<ow3&opon<m waste from atomic
energy defense activities of the Secretary or Federal Bmmﬁor and
development activities.

(b) Any facility established or operated exclusively for the disposal
of low-level radioactive waste produced by atomic energy defense
activities of the Secretary or w.,man:: research and development

_Dec. 22, 19¢
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or actions taken under such compacts.

LOW-LEVEL RADIOACTIVE WASTE DISPOSAL :

Sec. 4. (a)1) It is the policy of the Federal Government that—
(A) each State is responsible for providing for the availability
of capacity either within or outside the State for the disposal of
low-level radioactive waste generated within its borders except
for.waste generated as a result of defense activities of the
Secretary or Federal research and development activities; and

(B) low-level radioactive waste can be most safely and
elficiently managed on a regional basis. .

(2XA) To carry oul the policy set forth in paragraph (1), the States
may enter into such compacts as may be necessary to provide for the
establishment and operation of regional disposal facilities for low-
level radioactive waste. :

(B) A compact entered into under subparagraph (A) shall not take
eflfect until the Congress has by law consented to the compact. Bach
such compact shall provide that every 5 years after the compact has
taken effect the Congress may by law withdraw its consent. After
January 1, 1986, any such compact may restrict the use of the
regional disposal facilities under the compact to the disposal of low-
level radioactive waste generated within the region. _... P

(b)(1) In order to assist the States ir carrying out the policy set forth
in subsection (aXl), the Secretary shall prepare and submit to
Congress and to each of the States within 120 days aftér the date of
the enactment of this Act a report which— 4

(A) defines the disposal capacity rieeded for present and future
low-level radioactive waste on a regional basis; o

(B) defines the status of all commercial low-level radioactive
waste disposal sites and includes an evaluation of the license
status of each such site, the state of operation ‘of each site,
including operating history, an analysis of the adequacy of
disposal technology employed at each site to contain low-level
radioactlive wastes for their hazardous lifetimes, and such recom-
mendations as the Secretary considers appropriate to assure
protection of the public health and safety from wastes trans-
ported to such sites; -

(C) evaluates the transportation requirements on a regional
basis and in comparison with performance of present transporta-
tion practices for the shipment of low-level radiosctive wastes,
including an inventory of types and quantities; of low-level
wastes, and evaluation of shipment requirements for éach type of
waste and an evaluation of the ability of generators, shippers,
and carriers to meet such requirements; and :

(D) evaluates the capability of the low-level radioactive waste
disposal facilities owned and operated by the Department of
inergy to provide interim storage for commercially generated

low-level waste and estimates the costs associated with such
interim storage.

[N

(2) In carrying out this subsection, the Secretary shall consult with
the Governors of the States, the Nuclear Regulatory Commission, the
Environmental Protection Agency, the United States Geological
Survey, and the Secretary of Transportation, and such other agencies
and departments as he finds appropriate.

>v?.o<ma,_u@oo:%mn 22, 1980.

s

LEGISLATIVE HISTORY:

SENATE REPORT No. 96-648 (Comm. on Energy and Natural Resources).
CONGRESSIONAL RECORD, Vol. 126 (1980):
: July 28-30, considered and passed Senate. :
Dec. 3, H.R. 8378 considered and pnssed House; passage vacated and 8, 2189,
amended, pasaed in lieu. .
Dec. 13, Senante ngreed to the HHouse amendment with amendments; Housa
ngreed to Senate amendments.
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APPENDIX E

GLOSSARY OF FREQUENTLY USED TERMS .
ALARA: As Low As Reasonably Achievable
HALF-LIFE: Time required for a radioactive substancé to lose

half of its activity by decay. Each radionuclide
has a unique half-1ife. o

INTERIM STORAGE: The temporary holding of wastes on'or away from the
generator's site when disposal is not available.

TRRADIATION: Exposure to radiation. ' _

MILLIREM:(mrem) | One-thousandth of a rem. A rem is the standard

unit of measurement of the energy imparted by
radiation to biological systems. :

mR: : - One thousandth of a roentgen. A roentgen (R) is
the standard unit of measurement of radiation
exposure in air.:

NANOCURIE: One-billionth of a curie. A curie is the standard
‘ unit for measuring radioactivity. It is equal to
37 billion nuclear transformations per second, or

the radioactivity contained in 1 gram of radium.

: RADIATiON: The process of emitting radiant energy in the form
' of waves or particles.

- RADIOACTIVITY: The property possessed by some species of atoms of
N s e e s e e e *‘-»j;S,,p;OT]'t_a_»n-EOU"S]';Y'“"emi_t't:i'ng ha]f—]]fe._- e e e -

RADIONUCLIDE/RADIOISOTOPE: Any species of atom that emits radiation and
: _ therefore has a defined half-life. .

SCINTILLATION LIQUIDS:  Organic chemical solutions that produce Tight when
bombarded with radiation. These liquids are a major
component of institutional Tow-level waste.

SHALLOW LAND BURIAL: . The disposal of wastes in the uppermost 15 to 20
: ' meters of the earth's surface.

SPECIFIC ACTIVITY: Amount of radioactivity of a given radionuclide per
gram of a compound or element. :

TRANSURANIC ‘ An element beyond uranium in the periodic table.
' (i.e., with an atomic number higher than 92).
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