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March 1,1994
~

.Mr. Joseph J. Holonich, Acting Chief '

Uranium Recovery Branch
United States Nuclear Regulatory Commission

/ Washington, D.C. 20555
:

Subject: Request For License Amendment
'

License No. SMC-1559
4

"

. Dear Mr. Holonich:

. Envirocare of Utah, Inc. ("Envirocare") hereby requests that the United States Nuclear
Regulatory Commission ("NRC") amend Envirocare's License No. SMC-1559. Envirocare
submits the following information to support its request for license amendment.

1. Envirocare requests that License Condition i1.1 be amended to allow the licensee

72 hours, excluding weekends or holidays, to take both the confirmatory sample
and the third sample from POC wells. Groundwater sampling requires the use.

,

, of prepared sampling bottles. Since Envirocare' obtains these bottles from the
ma!ytical laboratory, complying with the 24 and 48 hour sampling requirements,

is net practical. Increasing the time to 72 hours, excluding weekends or holidays,.

wilt allow Envirocare to resample the POC well in a timely cnner, withouty ,

exceeding the time limitations. Envirocare submits revisir pages to Section'7
to address this requested amendment.,,

2. Envirocare requests that Condition 9.6(c) be amended as follows:

9.6(e) modify the Quality Control / Quality Assurance Plan to provide quality
controls for waste sampling and characterization. The plan must niso
be modified to provide controls for the quality of protective equipment
(e.g., anticantamination clothing and equipment that meets the ANSI
Z-88.2 guidance (ANSI,1989)) and respiratory protection equipment.

Justification: The need to identify " higher or lower specific activity waste" is
eliminated by the application of the sensitivity analysis which considers all aspects
of waste concentration and -volume for each radionuclide and 'the associated
handling procedures. Section 16.2.2 has been revised to apply a more standard
treatment of wastes, from a radiological safety standpoint, which contain higher
concentrations of gamma-emitting radionuclides. I

Dock k M (h,d f f C. O \

PDf Qg
46 if *EST HROADIIF1Y * SUITE 240 * S;ghh ^ ft.( hW'

f LTlitKE CITY. UDI|| 84101 * IELEPIIONE (801) 532-1330W

$|
.



o- m

ENVIROCARE *

Mr. Joseph J. Holonich
March 1,1994
Page 2

3. Envirocare requests that Condition 10.2(b) be deleted. The purpose behind this
Condition has been eliminated by the sensitivity analysis of Appendix A-2 which
now uses the default parameters for porosity, emanation factor and diffusion
coefficients for waste and radon barrier considered by NRC to be the most
conservative. The sensitivity analysis performed for this amendment request used
values of 40 percent for porosity; fraction of saturated moisture of 24 percent;
bulk density of 1.59 g/cm'; radon emanation coefficient of 0.35; thoron
emanation coefficient of 0.1 and diffusion coefficient of 1.2 x 10 2 2 4cm s . This

2resulted in a calculated radon emanation of 1.4 pCi/m /s/pCi/g *Ra and a thoron
emanation of 29.9 pCi/m /s/pCi/g 224Ra over an infinite thickness of waste for2

waste with radon and thoron in secular equilibrium with the parent radium
isotopes and a radon transport fraction through the clay radon barrier of 1.37-
percent. In addition, Envirocare is still committed to demonstrating compliance
with effluent concentration limits and workplace exposure through monitoring.
Therefore, Condition 10 2(b) is no longer needed and should be deleted.

4. Envirocare requests that Condition 10.7 be amended as follows:

10.7 The licensee shall, upon arrival of the waste, perform external
exposure rate measurements of the waste conveyances. Any shipment
with exposure rates greater than 5 mrem per hour at a distance of 30
cm from any surface, and which cannot be disposed of within 24
hours, shall be posted as a Radiation Area in compliance with 10 CFR
20.1902(a) until disposed. :

Justification: Under the previous concept of " lower" and " higher" concentration
shipments described in Section 16 of the Application, " higher " concentration l

shipments were to be so identified. However, not all " higher" concentration i.

shipments would require such handling and certain combinations of " lower"
concentration wastes will require posting. Section 16, revised, and this condition
provide a greater assurance of proper radiation safety which does not depend on
the shipper's manifest for determination.

.
5. Envirocare requests that Condition 10.7 be amended as follows:

10.8 The licensee shall operate the facility in compliance with the f ollowing
specifications:

-- .
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a) The inaxintuni bulk mass of waste disposed of annually will not
5 5exceed 4.536 x 10 tonnes (5 x 10 tons).

2b) The maxhnum annual disposal area will not exceed 38,472 m ,

c) The total embankment capacity will not exceed 2.52 x 10' m'
(3.3 x 10' yd').

d) The maximum volume of waste that may be stored on site prior
to disposal will not exceed 2.743 x 10' m' (9.687 x 10 ft') at5

any one time.

e) Waste with an average concentration above 2,000 pCi/g of
226 232Ra or above 6,000 pCi/g of Th in any truck load or railcar
will not be accepted.

.;

f) The licensee shall manage waste receipt, storage and disposal
operations in such manner as to assure compliance with the
effluent concentration limits of Table 2, Appendix B to 10 CFR
20.1001 - 20.2401 and population dose limits of 10 CFR
20.1301.

Justification: Conditions (a) through (e), above, are the same as Conditions 10.8
(a), (b), (d), (c) and (f) in the existing license, but have been reordered.

The purpose behind Conditions 10.8(c), (g) and (h) are satisfied by the
application of the results of the sensitivity analysis on the model of Appendix A.
This proposed new Condition,10.8(f), requires Envirocare to meet the same
goals achieved by the model, but provides managerial flexibility in meeting those
goals. The use of new Appendices A-2 and A-3 provides Envirocare with a tool
to determine the potential impact of unloading, storing or disposing of wastes
with varying concentrations ofindividual radionuclides. Identifying wastes only
as lower or higher activity does not allow for determination of the different
environmental impacts of different wastes having the same concentrations of
different radionuclides. (One thousand tons of waste containing 1,000 pCi/g of
2"Ra has a very different environmental impact than 1,000 tons of waste
containing 1,000 pCi/g of 232Th or 1,000 tons of waste containing 1,000 pCi/g of
natural uranium.) The appendices pennit Envirocare to investigate a range of

.
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;

management techniques which might be necessary to handle wastes while still |

meeting effluent concentration limits.

!

The model of Appendix A is based on disposing of 500,000 tons per year of |
waste containing 500 pCi/g of each of the radionuclides which r.,ight be present i,

in 1le.(2) waste. It is unlikely that such a set of conditions could occur, but the
sensitivity analysis of Appendix A-2 keeps the annual waste disposal within the

; envelope of impacts which would result from disposing of the modelled waste. )

Envirocare has reviewed the effects of these requested amendments and finds 'that they -
have no significant environmental impacts that have not been address by the Final Environmental.

Impact Statement, therefore, an environmental assessment is not required prior to approval of
these amendments.

|

Envirocare is submitting with this request for license amendment 5 copies of the revised
pages to Sections 7,16 and 17 of the License Application, plus Appendices A-2 and A-3. Two
computer discs which contains the computer spreadsheet described in Appendix A-3 have been
enclosed. A list of affected pages is also enclosed.

Your review and approval of this request for license amendment is requested. If you
have any questions regarding this matter please contact George Hellstrom at 801-532-0920 or- ,

Vern Andrews at 801-532-1330. - |

Sincerely,

/
$/Mw: [ fuAun,

fLGeorge W. Hellstrom
Envirocare of _ Utah, Inc.

-

Enclosures
.6

.
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List of Pages Affected
February 16, 1994

Section 7

7-13

Section 16

16-16 to 1-19

. Section 17

17-1 to 17-19b
17-30 :

17-31
;

17-38
17-46
17-55
17-66
17-67

i17-69 to 17-75
|

Appendix A-2

New

Appendix A-3
i

New
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performed on Envirocare property, but surrounding the
material handling and disposal areas. This pattern is

planned to intercept airborne particulates carried off
the site in any direction. Samrles will be collected

continually and filters will be changed' weekly or more-

often, depending on dust loading. Individual samples

will be counted for gross alpha and beta activity after*

allowing at least seven days for decay of thoron ( 2*'Rn )'

| daughters, and quarterly composites of filters from each -

station will be analyzed for 22*Ra , 2x'Th , 2"Th, 2' Pb , and
total U. Measured concentrations will be compared to the

limits in 10 CFR (20.1001-2401], Appendix B, Table II.
,

Radon-222 and Radon-220 in air will be measured at
all air sampling stations, plus at two locations one mile

north and east which serve as environmental background
stations. Passive monitors operate continuously and _will

be changed quarterly.

1

Groundwater samples will be collected as described
_

in tho Groundwater Monitoring Quality Assurance Plan.
Samples will be collected quarterly from each site.and
analyzed as shown in Table 7.2. A7confirmat orypsample
willsbegaksn C wi thifi E 72f hourshisxcludingfweekend sfand |

'

holidapsdafter?obtiainingNesult!sitliatjths!sanipls exce'eds
concentrationMimi'tbj _Ah third? sample 7willVbsPt5 ken
withins 723hourskeiclndi~ngWeekends}and[h611daysEifithe
second Esample cdoesf notiexceedithe EconcentMt, ion J limits . !

t

.

1

Groundwater flow, as described in Section 5 and Appendix R

D, is toward the quadrant northwest to northeast of the

proposed site. Downgradient detection wells are located I
'

immediately north, east and west of the proposed disposal

areas. These wells are located to give early warning of

any movement of radioactivity from the site through
groundwater and the direction of travel.

Soil sampling locations, as described in Section
7.3.4, are closely spaced around the disposal areas and

7-13 Revised February 1994- ,
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1

(2) the Commission has approved acceptance of i

the shipment, as is,

l

l

Pending such corrective action, the i!

shipment will remain on Envirocare property in |
1

order to eliminate the potential risk |

associated with transporting the waste, but

will not be admitted to the restricted area;

however, if such a shipment is in violation of

DOT regulations due to leakage of radioactive

materials, it will be placed over an approved

surface in the restricted area until the

situation is resolved in order to prevent

contamination of the environment.

16.2 WASTE HANDLING, INTERIM STORAGE, A.ND DISPOSAL
OPERATIONS

This section outlines the procedure for on-site

handling of accepted shipments of disposal material:

16.2.1 On-site Material Management

Once the Incoming Shipment form has been

completed to indicate that a shipment has been

accepted for on-site management, the shipment may
be managed in one of the following ways:

A: rail { car of material .may belempt'ied (dumped)-a.
using"5the l ;on-site ~ . railcar fdumperi j andl -- the
dumpedtmateriallmay'be hauledito the:: disposal
embankment.Lorlauthorized bulk storage areas or

~

t

16-16 Revised February 1994
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1

msy5be|collectedLandiplaced!in/containersLfor 1

storage; I
.

1

b. A rail car may be unloaded by backhoe at the
unloading ramp.7 The(udloadedimaterisl3may'?.be
loaded 0intioS. truck s ? andi hauled ? to i.'the ' disposal
embankmentb orXautho riz edibulki@ torages area'sior
may; b.e@l a c ed sinic ont a ine'rsif or ::Ts torage i

c. A dump truck or seavan may dump the material
directly into the cell or the seavan may be
stored.

d. A rail car with containers may be off-loaded,

e. A trailer with containers may be off-loaded.

f. Unloaded bulk shipments may be stored in bulk
or in containers.

g. Of f-loaded containers may be stored or emptied
into the cell where the material will be
compacted in place and the container may be.
cleaned and released or smashed and compacted
in the disposal cell

16.2.2 High-Activity Shipments

For purposes of . reducing radiation doses to

workers handling shipments containing higher-than-

usual concentrations of radioactivity, the

following procedures will be followed. frail.?carc

or'trucksfwhichfare found onithe"arrivalL. survey /to

havelexternalfgammaiexposurefrates.(bfLgreatorythan
5'mR/h'atL3'0|dmifrom?anyTsurfsselwillsbe" identified
as RadiationtAfeasLby' placing aL"CnutionT RadiationP

Area" sign, as described in 10 CFR 20.1902, on each

of the two sides. If there will be a delay of more

than 24 hours in emptying the load, it will be

roped off to control access to the radiation area

around the shipment.

16-17 Revised February 1994
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J

All workers, other than truck drivers in

closed trucks, involved [infunloadinglor(disposali.of '
wasts ?from:Eshipments Tlabelled?as?RadiationpAreas

i

~
1

willGbeiErsquired ito:Tw'eay1 f ull:4 f ace V res~pirators',- 1

|
providing a respiratory intake protection factor of

100 to reduce inhalation doses below those which-,

would result from wearing of the standard half-face |
' '

1

respirators. ? Truck : drivsrs fha 611ncj!f th6se .Gwastes !

,

will..beErequired?totkear:: half face?respirstors;
l
,

Ifl | wastes ' ifrom( shipments] Fidsnti;ifiedl Pss
Radiationi Aress"are j to:'be D placedi:inJatoragd,1they
m6st:^ bel covere'd withian?sdditiona17 si C 1hcheslofj

lowlactivityj waste Lor!: clean filliniaterialTas|:soon -
as L practica17; t6 ~ reduce ' gammai exposurssCand? radon
emissi6ns.,

Wastssifrom shipmentsjidentified5as/Radistidn
Area'sTplaced?in theTdisposalicslikwilltbe{ covered
with flof aciiivity4wastesforisiiSihchesV6f!Gclsan

fillw af terJ ifinalf compaction dinnordeEldtidi:; reduce !

; gamma (Texposhres# tis (workbisfonL subsequsnti%11f t's?
" unless1 ?the f 'subsequentiT li:f t s ::TareEafso? ffothLisuch-

shipments; | Was tes [containing Enforef than(500$ pCi/g
of *RsJor "Th?willfiiot?be;?placedf closerf than1 ten
feet.from theitopLor-anyisidefof a' disposal:cellVin

~

order to prevent radonfemissions atlths surface;of
2the radon barrier . from):| exceeding?:'207 pCi/m /s, as

.

demonstrated by Figure 3.6 of Appendix A. Gamma

exposures at the surface of the clay cover are not

affected by burial of wastes at ten feet below the

top of the waste placed in the cell. The 11ealth

Physics and Radiological liealth flandbook (Schleien,

1
4

"

16-18 Revised FebruaryL1994
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Bernard; The Health Physics and Radiological Health
| Handbook, 1989) reports a h-1F-value layer for

attenuation of gamma rays. from fallout

radioactivity at eight inches. Ten feet of waste

and seven feet of clay provide approximately 20
6half-value layers, or a reduction of 10 in gamma

,

exposure rates.

16.2.3 On-Site Storage

16.2.3.1 Bulk Storage (Stockpiling)
.

When bulk materials are to be stockpiled

or unloaded and stored prior to emplacement,

they will be placed at a location on the

unexcavated portion of the disposal area,jndar

thefwofking} AreaEor@ns thpLAR$Bul}QSEbrade
Pad); Prior to the first placement,(ithe
dispasa Rafe afs tionigC s i;t el mh s t%e?''a curifi'ed
And he#6mpjite:tisd[l:6fEks/SyddifiN5Eioiis[fdrPtihs;|

di'sposalf ?csilM6EtOdR2afi;dMaWiherymustp/ tise

pla'c'edfove rY thel rscompa c tfedi[clafi A polymer

dust suppressant will be used on'the storage

piles as outlined in Appendix Z, Groundwater'

4 Protection Plan.

16.2.3.2 Container Storage
1 Materials in storage containers will be

visually inspected on a monthly basis . to

ensure that the containers have structural
5 integrity. Drums and barrels of material will
'

be stored on pallets and stacked no higher

than two (2) high. The containers in storage

16-19 Revised February 1994
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SECTION 17. SAFETY ASSESSMENT

17.1 RELEASE OF RADIOAC'ITVITY

The' cal'culations andiresults. -insthisiSectfionfare}primarily
based on1the reports 'preparedLbpfMomeni4and1 Associates [(M&A),
Analysis of Radiolooical Pathways of Exposure: Discosal of

11e . (2) Materials at Clive.EUtah'(Appendix /A) Land-Analysis of
Pathways of- ' Exposur_e] - ( Ap'pendix - TAf 2)3 'The ! waste

characteristics, environmental and operating parameters, and

local demographic features needed to project the radioactive

exposures to the workers and the environment are defined in
that analysis and are consistent with those presented in this
Chapter. Releases to the ground water are discussed in

Section 5.

17.1.1 Characterization of Waste

17.1.1.1 Radionuclides

The 11e .' ( 2 ) material encompasses a broad spectrum

of byproduct wastes including uranium mill

tailings, thorium tailings, and other process

residues. The concentrations in the original ores

and the extraction processes normally limit the

concentrations to less than 12,000 pCi/g for any

radionuclide, *..ith the average concentration at any

large site ranc ing from a few hundred pCi/g to

approximately 1,000 pCi/g. LIn order _t'o arrive at a
reasonable- estimate' of? the;3 characteristics of

11e . ( 2 ) waste, Envirocare has considered available

data on operating and non-operating uranium mill

sites and three sites where uranium and thorium

processing has occurred.

17-1 Reviwa r4ruary tw4
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The? BPAM(19.89)? compiled]datadonfufahiuinf nillsL fori

which! ..atatis.ticalEde|acript' ions.36ff ;11e |(2) wastes
can be derived. /Tabl.e?i7d1 provides volume and Ra-
226 estimates for the 18 UMTRA inactive mill

tailings sites where the volume-weighted mean Ra-

226 concentration is 421 pCi/g. Probably a better

indicator of the type of waste which might be

received at the Envirocare site is the site mean

concentration and standard deviation for the UMTRA-

sites, which is 421 508 pCi/g, with a range of 45

to 2315 pCi/g. The highest concentration was

reported for the Canonsburg site, which was a

radium processing site rather than a mill sit'e. If

the Canonsburg site is excluded, the tailings range

from 45 to 745 pCi/g.

.

Ref: EPA, 1989. Environmental Impact-Statement.

NESHAPS for Radionuclides. Background Information

Document. EPA /520/1-89-006-1, U. S. Environmental

Protection Agency, Office of Radiation Programs, ;

Washington, D.C. 20460, September 1989.

i

Characterization data for the UMTRA sites generally .

'

show that in acid extraction processes, Th-230

follows the liquid effluent to a greater degree

than Ra-226. Therefore, concentrations of Th-230 I

Iof up to 10,000 pCi/g are not uncommon in tailings

slimes, raffinate pits, and evaporation ponds.

However the site-wide a.erage concentration of Th-

230, Ra-226, _and decay products should- be

approximately equal. ' Thel 1U-238 : concentration ,

~

averages approximately' L8 L percent-Jof | the Ra-226
con cent'ra t' ion lin L uranium 1: milli t a il ings .

1

|

17-2 unimt rebrury me
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The EPA also compiled data for the 11 mills that j

were operating in 1989. Table 17.2 provides-the '|
average Ra-226 concentration for the mill tailings

where the site Ra-226 concentrations averaged 319

pCi/g with a standard deviation of 230 pCi/g. The
i Ra-226 concentration range was 87 to 981 pCi/g. No

information was provided on tailings volume.

The UMTRA Disposal Site at Clive, Utah was created

from relocating the uranium mill tailings from the

Vitro Chemical Company Site. There are various

reported average Ra-226 concentration values for

this material, ranging from 460 pCi/g to 900 pCi/g,

with individual sample analyses ranging from 100 to
i2,000 pCi/g (DOE, 1983). The DOE used an average

.,

of 670 pCi/g as the basis for their environmental

t impact assessment.

Ref: DOE, 1983. p_ raft Environmental Imoact

Statement. Remedial Actions at the Former Vitro-

Chemical Company Site. South Salt' Lake, Salt Lake
a

County, Utah. February 1983. U. S. Department of

Energy, Albuquerque Operations Of fice, Albuquerque,

New Mexico.

OtherJpatentiall sourcetfjof 411e?(2) material are

similar to those at the Weldon Spring Site, owned

by the federal government and managed by the

Department of Energy. Four raffinate pits exist at
3that site with a total volume of 167,194 m- The EPA

(1987) summarized the waste characteristics for the
pits which are provided in Table 17.3. The volume-

e

weighted average concentration of most

radionuclides is below 600 pCi/g, with the

17-3 navimi abnmy i9w
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excepcion of Th-230 which is greater than 12'

thousand pCi/g.
1

;

j In addition to the material presented in Table

F 17.3, the Weldon Spring Site reports (EPA, 1989)
3the storage of various wastes including 140.1 m of
3

i 3.8 percent thorium residues'in drums, 42,000 m of
3contaminated plant and demolition rubble, and 422 m

of drummed 3 percent thorium residues. Assuming

that the Th-232 is in equilibrium with the daughter-

3
products, then approximately 562 m of drummed

# higher activity waste exists at the site with Th-

232 and daughter product activities in the range of

9,000 to 12,000 pCi/g.

Another::~ large? / site?.wherelillei(2) materials are
.

stored is the Kerr-McGee Rare Earths Facility in

West Chicago, Illinois. The material stored at the

production facility consists of sludge piles, four

j ponds, and contaminated soil and debris. Several

of f-site properties will be decontaminated creating

j large volumes of slightly contaminated- soils.

Total volume is estimated at approximately 500,000
;

cubic yards.,

| NRC (1987) reports that the thorium and. rare earth

ore processing tailings for the Rare Earth

f Facility, West Chicago, averages 82.7 pCi/g U-238,

78.4 pCi/g Ra-226, 323 pCi/g Th-232, 37.8 pCi/g Th-
230, and 548.6 pCi/g Ra-228.

i
Approximately 12 percent of the waste can be

classified as higher activity and is associated

j

17-4 uniwa nhnm,y wa
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with the processing waste stream. Unpublished data

(Source: Kerr McGee) provide a better understanding

of the character of these process wastes which are
s

summarized in Table 17.4. One can see that of the

4 waste types,Ltwoiarsimost[elhispedlinKThi232[ one
,

is highest in Ra-226, and one is highest in U-238.
!

Samples for three of the waste types ranged.up to
:

several thousand pCi/g.
.

,

Reference: HRC, 1987 _ Supplement to the Final

Environmental Statement Related to the

Decommissioni nct of the Rare Earths Facility. West

Chicago. Illj nois , NUREG-0904, 1987, U.S. Nuclear

Regulatory Commission, Washington, D.C.

Momeni estimaces that the weighted average radium-

226 activity f or all waste at the West Chicago site

is about 300 pCi/g. However, approximately 86
; percent of the waste has a radium activity below-

200 pCi/g, with an average value of 40 pCi/g. A
;

similar range of concentrations is expected for Th-

232, resulting in a weighted average concentration

of about 900 pCi/g, but with most of the waste at

about 50 pCi/g.

Another large cleanupfo~f111e=.~ (2) wastes is being
planned for properties in Maywood, New Jersey,

[
estimated to create 395,000 cubic yards of

contaminated soil and building debris (DOE,o 1992). |

Characterization data available to Envirocare do

not provide adequate information on which to base i

estimates of average radionuclide concentrations.

However, , tindividual. sample. re'sults indi'catet: that !
~

.

l
1

4
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) thoriumjconcentirationshi"angeLup tot 6,000 pCi/g or
~

_

more, which is similar to those at other thorium

processing plants (e.g. West Chicago Rare Earths
4

Facility). Radionuclides from the U-238 decay

chain are present in lesser concentrations. While

the maximum concentrations are high, a large

portion of the wastes appear to be from the

dispersal of process waste and, therefore, may be

highly diluted.

.

Ref: DOE, 1992. Work Plan - Imoleme!Lta. tion Plan.

for the Remedial Investicration/Feasibi_1.ity Study -
,

Environmental Impact Statement for the Maywood

site. Maywood. New Jersey Prepared by Argonne

National Laboratory and Bechtel National, Inc.,'

1992.

The waste sites described above all have - similar

characteristics. Process waste concentrates such

as the sludges, slimes, and raffinates usually are

segregated and constitute significantly large.

3volumes (1,000 m or more)-of higher activity wastes

with average Ra-226 concentrations up to 2,000 |

pCi/g and average Th-232 concentrations up to 6,000

pCi/g.

i
Building debris, contaminated soils, and mill |
tailings will make up approximately 80 percent of j
the waste. The average activity of this material |

will be below 1,000 pCi/g for any site with most

probable averages closer to 400 pCi/g.

:
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Summarizing the data presented above, the following

radiological waste character is anticipated for the

Envirocare lle. (2) disposal site. Considering the
;

relative proportions of lower'and higher activity

waste at the site, 4EnvirocareVest'imstesC that theS

o'verall average-concentrhtionifbriany Nadionuclide
will'. .be' .approxim|s(ely; /500] pCi/gh Thowever,
individdal sites? j msp] Wary |:;. Widely[ lafouhd("that
average, as1:| des 6ribedinboves ( B e c a u s s K o f L t h i s ,.

individuall shipmests! of:: wastesimsyfcontiainihigher
.

.

ave rage fc oncen tfra t ionsf o fi Ra - 226 T:|and T. Th- 232 . ?In3

I theH contextJ of f wastejldeliveries G.tb sthe? disposal-
i

site aEshipmentf:isiltaksn tormean$.af sisgle fwaste-2 Y'

) hauling 3truckfor.' raiRcsr frontia single)Lejenerator.Y

Weighted average concentrations in a shipment must"

not exceed 2,000 pCi/g for Ra-226 or 6,000 pCi/g

for Th-232, although these two radionuclides may

both be present in the shipment at those
'

concentrations.

A conservatively-high estimate of the volume of

material to be handled and disposed of at the site

would be one-half million -(500,000) tons / year.
'

Assuming an average Ra-226 and Th-232 concentration

of 500 pCi/g,,! the1 estimated fannual average' total ;

activity.disposedJof?would @e'337 Curies for each
of the radionuclides. Since the daughter products

'

may be assumed to be in secular equilibrium, there .

would : b6 approximately(337 Curies : 'of each'of;the |
other importantersdionuclidee, such as Ra-228 and |
Ra-224. The amount of Uranium would be expected to )
be less than 25 percent that of Ra-226. The

average Th-230 concentration is expected to be

17 '/ u, mea rehruar3 iwa
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j similar to that of Ra-226 and will depend upon the
'

disequilibrium of the radionuclides in that decay

series. .The': actual; faMou.ntE fod 3radidactivity
disp 6seCof Lin$ given :)-|yesr.?wil1Vvaryjar6dnd? the3

e s t inist ed y;337 Mau riesMpersdradionuclidensd ; sactuh l

coneentirst" ion 6)and 3 di~sposaiCanfQdrid aWsrpj
'

17.1.1.2 Chemical Constituents in the Waste

:

j In addition to the radiological constituents, these

wastes would be expected to include those.

constituents found in mill tailings in general,.'

regardless of the source. The Environmental
;

Protection Agency has reported the upper ranges of

elements in mill tailings from several sources

I which are presented in Table 17.5. In some cases

these are not significantly dif f erent f rom " normal"

soils but due to the limited number of . sources,

concentrations of any of these constituents could

be several times higher than reported.

|

.

T
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i
Table 17.5 Concentrations of Stable Elements in Uranium
Mill Tailings Compared to the Average Earth's Crustal
Abundance.

Element Concentration Average Crustal
(ppm) Concentration

|' (ppm)

Aluminum 72,000 81,000'

Arsenic 600*t 5
Barium 4,000*t 250

; Bromine 6 1.5
Calcium 87,000 36,000
Chlorine 6,800* 310
Chromium 7,300*t 200
Cobalt 140* 23
Copper 1,200* 70
Iron 320,000* 50,000
Lead 3,100*t 16
Magnesium 17,000 21,000
Manganese 2,100* 1,000
Mercury 34*t 0.5
Molybdenum 550* 15
Nickel 1,100* 80
Potassium 25,000 26,000
Rubidium 560 310
Selenium 230*t 0.1
Silver 10*t 0.1
Sodium 47,000 28,000
Strontium 4,100* 300
Terbium 5 0.9
Thallium 10* 0.6
Tin 6,200* 40
Titanium 5,700 4,400
Tungsten 570* 69
Vanadium 4,400* 150

: Zinc 2,200* 132
:
'

* Maximum observed concentrations substantially greater
than average.
t Hazardous constituents from 10 CFR 40, App. A,'

Criterion SC.

At these concentrations it is expected that'

arsenic, barium and lead would fail TCLP and that

those wastes would be classified as exempt wastes. |

l
i
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For most of those elements listed as hazardous
lconstituents, the very high concentrations were
1

found at only one mill site; therefore, the average
'

'

concentrations are expected to be . much lower.

Rough averages, based on the observed range of
,

concentrations of the hazardous constituents, were

less than half of the maximum observed

j concentrations.
.

The NRCis3UranismlRecoveryfFieldLOfficefin?Denvef,E

Coloradoscondncted Lan sxtensivs characterizdtionEof
uranium. Lmill? Etsilfngj *impodndmentsh doca $bd Pin
Wyoming,JNewbMexicoDand$ South 2DakotsfovsBa3five2
yeaW | period? Jto? Tdetisrmine2 iwhat') Th|asardou's
constsituent sCwohldfliksly;be?.fodndfinDuranium{mi-ll

~

t ailidgs.. Based on the findings of the

investigation, and verified in a telephone

conversation with Gary Konwinski (Uranium Recovery-
Field Office) on March 3, 1993, the following

hazardous constituents were identified:

METALS VOLATILE ORGANICS RADIONUCLlDfi$
Arsenic Acetone Radium-226

; llarium 2-Butanone Radium-228
Beryllium Chloroform Thorium-230
Cadmium Carbon disulfide Thorium-232
Chromium 1,2-Dichloroethane Uranium
Cyanide Methylene chloride
Fluorine Naphtha
Lead
Mercury SEMI-VOLATILE ORGANICS
Molybdenum Diethylphthalate
Nickel 2-Methylnaphthalene
Selenium
Silver

;-

17-10 nai<ca rehnury iw4
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The hydrogeologic report by Bingham Environmental
,

(Appendix GG) concluded that it would take 400 to
,

600 years for .(eachate to travel through .the

unsaturated zone and then another 800 years to
i reach the nearest off-site well, No non-

radiological constituent would reach the ground

water in less than 700 years.

17.1.2 Inf13tration
).
.

i

Section 4.1.1 discusses principal design features to'

minimize water infiltration into the embankment and

disposed materials. As indicated in that section,

calculations in Appendix M demonstrate thnt the amount' of;

I precipitation that infiltrates into the embankment and

percolates to the shallow groundwater under proposed

conditions is negligible,
i

i

17.1.3 Radionuclide Release - Normal Conditions

Release of radionuclides under normal conditions during. . |

operation of the site is limited to the following

mechanisms:
1. Release of interstitially trapped . radon' and

thoron gas when handling bulk wastes.

2. Exhalation of radon gas from embankment3-
area (s) that have - not been covered with the
compacted clay radon barrier.

3. Exhalabion ; ofi Lradon'.jgas) i:from ~ embankment
areafs) ' thah havet been z - covered lwith the
compacted clay radontbarriery'

,

4 ". 1Exhal~ationiof + horon gas fromt theltop layer of |
~ ~

embankment ar as?which?havetnotcbeen? covered |
with aflayer of non-thoriumLc_oritaining? waste
or clean ~ clay.

I
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S. Localized j resuspension f of/Ldust" f rom-(wahte : -l

'handl-ingloperations;

6. Windblown materials from the embankment and ]
unloading area.

!
:

jThese release mechanisms, along with the exposure to

direct radiation (gamma radiation), result in a radiation ;

dose to the workers and off-site population, |

Other release mechanisms have been detertained to be

insignificant at the Clive site. There exist no surface I

water systems at the site that could transpo::t waste from

the site, In addition, the lack of significant biota

within the region reduces the potential for embankment or

waste penetration and ultimate release to the

environment. The local climate and the principal design

features of the embankment create conditions for

minimizing infiltration of radionuclides into- the

groundwater. Because of the negligible impact, these

potential release mechanisms will not be discussed

further in this section.

After closure, the principal design features of the

embankment cover system will eliminate windblown
particles f rom the embankment, reduce the radon emission

2to 20 pCi/m s and reduce direct gamma ray exposure,

rates near the disposal cells to background levels

(approximately 10-15 R/hr)

17.1.3.1 Off-site Impacts from Normal Operations

'

M&A!: p(Appendidesi : Al fandi |All)q iprovided? Festiimates: of
proj ect6d U rsdionuclide 3 release jatesi Lan.dWadidlogicsl
impacts' duringfsite- opsrations, . Ja~ssum|ing: waste -iwhlch 1

~

i
'!
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exhibits:the.; radiological _characteristicszestimated for -|;

the' .cveralli:11s J(2)(profi)e (500,000 ;tions perspeab Tof
~

.

wasteic'ontaining.500ippi/gjof each o_fithe(radiondclides i
'

in . ; the iuraniumi 'andT 5thoridm': : series)4 Whils? these
Appendic e s . dsmon s trat e ? complia nce wi th110' CFR'20?.1301 and-

10?C,7R 20.1302 dhderfthet assumed condit' ions,;they db'not
completely serveTthelpu'rpoise (ofleval'uating ttheWariable*

characteristicsC off waste:Qquantitiesiandfradi|onuclide
.

concentr ations; which iaiejekpectddf tof.occdri . annually, ;; or
'

over : shorter- fperiods - :of.| : timet SM&Al performed- a
.

[ sensitivityianal sis | 'ofSEnvirocare'siwaste ; management
procedures' andiwastef Leharacteristics; (Appendix" A-2_) ..
This analysis permits eactUdaste handling | procedure,'from
receipt- to finali iclosuVe'|- Dto 'be Levaluated for -iits

-

environmental 7 mpacti.Lwhile:. handling : any? [quantityf Lof1
.

wastes fat any! specified: Lradibactivityf concentration.
Ontput fromithefanalysisLofcAppendix/.A-2:will be used'as

'

idpu t:1 ; t o ltheEcalcdla t'i onal" N sprsadshee t (:!de s'cribed' in
.

' AppendixsA-34to}proVideisuidanceitolEnvirocare planners
in:schedulingjwasteishipments and slanning/ waste handling

~

I
operationsetoimeet the @ffluent:concedtratiodilimits ofi'

Tablei21:1 Apperidix Kto?l|0f CFR920i:1001h -WOi 2401L. ?The

application of 7Appendicds AL2 Land-~Ai37to saste management
will~' allow Envirocare"to: manage { wastes within an envelope

.

of quantities?andLradioactivityicharacteristics during

the yearLwhileSmeeting:the overall. environmental results
of AppendicesiA'and A-l',-.

Table' 3 20, revised,, of' Appendix;'A-1' provides. a
' projection ..of1Totalf Ef fective' Dose.-Equivalent lTEDE) .to

eight: receptors'. This projection assdmed that the waste'

waszmade up ofEbothTthe thorium. series and the uranium
series with'~all radionuclide concentrations equal to.500

i
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. pCi/gpa conservative'and improbablefsituation' chosen: to
represent the"expectedL1.ongi erm average (c6dcentrhtions

~

t'

of);wsst'e whi'ch?.mightibs:E received. LAf maximuiia ? of fCsite
TEDE .of 116;l mrem /y at the south boundary was projected,-

,

if the radon and thoron impacts are included. ?The'

maximum <TEDE;for'the nearestnnembers of| therpdblisoccurs
forLworkers at|USPCI(ofE512 mrem /y.

4

Also reported in Table 3.20, revised, ._ c ares TEDE ffor
i ' occupants' in. the" 1 controlled:~Jarea: f(butsideifof;;the

restricted - areaj ;but withidi Envirocare'si-Lcontrolled

i area)!. TTheCTEDE'ssfoC occupants ofithsEAdministrations

Buil' ding was . cal'cul'ated 1 tof be776T3?.mrsm/y.
,

The regional collective population TEDE was calculated

(see Appendix A, Table 3.21) to be approximately 0.016 1

| person rem / year after 16 years of operation. This small

value reflects the very limited population in the area

and is considered insignificant.

i
'

Theidose5 calculations;abovshfr~6mLAppendidesfAJand:AW
wereiba s ed d onlais ingisla s sudedfave rags ?d 6nc ent ra t'ibn|i:in

wssteVwithOan-K snndal ::tidEaliiiof M 50070.00.h toddEofi Mastie
disposed,- or anjannnal(disposalfof T337iCfd6fleachKof J the

,

radionuclides inJ ithes [ifradium fand: ~; th6rism . (series. j'
4

occupa t ionalE andf e nvi f 6nment alRd6d es iarei shown ? t o H b'e
almostOcompletel jklependenthnpon? the3tiotallamountEof -

'

radioactivity 1 managed. TWhile4the useLofEAppendices!A-2
and ; | A'-3. provide' considerablet flexibility? Tin; waste

mahagement, theireliance':upon the modellingjof Appendices
A add A-1 will? assure thatfoccupational and; environmental*

. impacts)are-as dpscribed iinLthose? appendices; |With this'

option, Envirocare can'. safely; dispose"of?anyfcombination
i
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I

offradioactivity concentrationsiupthe~ shipment. limits .of
2[000fpCi/g|for RaLand[6] 0.00; pCi/gT232Th. : Appliaation 6f226

this) approach.would!automaticallyfrestrict(thsiamountfof
waste vhichEcosldibe"receivedtatjhighericdncentrations.

IncludedfinithelmodelledJrscsptorilocstionsioffApp;sndix
A~-2(are the environmental; monitoring /stationsiI6iakingjit
possiblsL |to jnaksc aUdirestfi| comparison:RbshweenUn6ds1

'

resdlts 'and measded ' airborne? concentrati~onsi iTheimoddl
and icalculationall spreadsheet | L;;w i l L l b e. fused for

operational- plsndingipurposessonly) 2 Envirochre;willf0se
envikonmental"ison'itoring7resh16s't'o modifyiopdratidns, ?if

~

.

2 4necessary, Landit65demonstr' ate compliance with1 dose'.iand
'

etfluent concentration' limits.

17.1.3.2 Occupational Radiation Exposures

Proj ectionsfof:LannOall occupat.ional0TEDE,wsrsfmade bp MSA
for'workersjerfdrming%arians?opskati6hsMat|:,the: site 24
Itiwas ? assumsd shat ' thefincbmingjifastesi consisted ' of | the
uranium'andi h'6rinnt sesieMwith70sch rsdionuclide'prssentt

ate ans average'? concsnt ratioCof E 50.0'fpCi/g y Using other'

very conservative assumptions, a maximum TEDE- of

I approximately 1 rem / year for any worker was calculated,
meeting the criteria of 10 CFR 20.1201. = Projections:for
each -'of the. six'. types :of1. waste ! hhnding:poperstions 7 are
given in Table'3.'22 of Appendix A.

.

The. potential ~.for beta doses.to the skin.and': lens-of'the-

eye.was estimated from:the egsation':

D = 0.23 E; x3

where: D = Dose rate from an infinite cloud (rad /s)3

E = Average beta energy per disintegrations
,

17-15 nemea rebruuy im
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|

(MeV/ dis) |

x = Concentration of the beta emitting isotope - |
3in the cloud (C1/m )r

(ref: Schleien, Bernard; Health Physics and Radiological
Health Handbook, 1989)

With 500 pCi/g of each of the nuclides of che thorium and

uranium series in waste there are 5,000-pCi/g of beta

emitters with an average beta energy of approximately2

0.205 MeV. With an airborne particulate concentration of
31 mg/m, the beta done rate to the skin or lens of the

eye is calculated to be approximately 2.36E-13 rad /s or

7.4 prem/y. Therefore, external beta doses are not

considered to be significant.

The:..m6 del} L of L Appendic Af ! basedy.orn :Lanjassumptioh! of
h.aridl:ihy}the:Tmaximumf quan titpydfjdshb]ph rnii t tled ninds r

. .

,

th iW Appl fed t'i6ni[( 5'0010001 tbri;d je rjeag}|(4{ thT6n?aveyage
cdn6sht rati6h?o ffeach:.: nu clidsis tl500 @ pCi&.0isjbslidfod
po;ibeVE6dserVa6'isei 11tfis JnotQ pos sipls 3 EoJuio, del.1;i? babh
p6E. ,s.. n. ti. i..s1@i. .ti.n. dt. io, t,.$, ,i. ss. ychV. W. 6?s...IEsh6MeWiWhiss? disp 6 sal

. .

3
, .. -Eb' ' - /

' ' -

psfi6cisshildj?handlingwa sld ss?s tithig"- ''s'y' '#'d666shEfstil.Ond)
'''4 ''''e q s , &

h

butfas?} discdsseddin3171113 W|6ccuphidionalEdos6 stare .
primariipyfunctibnj ofj theht;6ta17 radiosctivitt disp 6 sed
ofhdhring/ thel:jpear. 1FbfMbhose Idss;hslshefeMseth
contsiriing]radioactivitWicoscentiati6ijs |significhhtlyt

graat'er thaniS001pCi/gtfofi eachWa^dibnuclideiars; handled .g

f6r:Jext'endedf periodsgEnvirodare f will:f closelyj monitor
internalfsnd ' eMernsliiexposures f;tio imaintainiTEDE ! as:f:los

; as rea'sonablyf achievableVand, lin:Hal'1T casssh ; below 2 the
.

atandardsTof110 CFR'20.1201'.

17.1.4 Radionuclide Release - Accidents or Unusual

Operation Conditions
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The U.S. Nuclear Regulatory Commission in its Final
4

[ Generic Envircnmental Impact Statement on Uranium Milling i

l

(NUREG-0706) categorizes incidents involving releases of |

|radioactivity as trivial incidents, small releases, and

| large releases. Trivial-releases for a model mill all
If involve plumbing releases up to and including a breach of-

! a tailings disposal line carrying 70 tons per hour of

} tailings. Small releases include failure of the
; yellowcake air-cleaning system, fire or explosion in the -|
1 <

'

solvent extraction circuit, and gas explosion in the
.

{ yellowcake drying operation. Large releases could occur

! from tornadoes or breaches in the tailings dam caused by;
a

j flooding, earthquakes, or structural failure. Obviously
the types of releases which could occur at the Clive site

are more limited than those which could occur at a mill

site and would largely be classed as trivial in that the

potential for either significant on-site or significant-

off-site doses would be expected to'be'small.

Since .we have no movement of radio' active materials "

through piping or other plumbing we would have no

releases of radioactivity from piping. breaks. Flammable-

or explosive fuels are not stored in close proximity to

the wastes and the principal flammable material is in the

fuel tanks of the individual work vehicles. A vehicle

fire, even on a loaded haul truck, would not be expected

to release any significant quantity of the load as

airborne dust.

The possible release scenarios, all of low probability

but ranged in order of increasing improbability, are:

1. on-site truck turnover or collision

17-17 rnnea twrury i9u
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2. train derailment

3. flooding

4. tornado.

The above scenarios all result in the exposure of wastes
,

to the natural elements and forces of nature. The
.

Department of Energy evaluated the impacts of accidental
i releases of material associated with the disposal of mill

tailings at Clive. (ref: Draf t; Environmen_t;41 Impactm

Stalgment, Remad_lal AcAisng_pt the FormAr Vitro Clutgical

Company Sito__ Sop 3h Salt Lake, Salt Lake Cop _qtya Utah.

U. S. Department of Energy, Albuquerque Operations,

'

of fice, Albuquerque, NM. , February,[1983)j They concluded
thatsthe. worst accident.would"resultjin5theispillagefof
the:1 equivalent' ~ofia,Ttrain :carLofj bul}f wastie mat'drialun
transit.L.to the' site. A second case was evaluated where

a similar sir.e spill occurred but the spillage occurred

into the Great Salt Lake. Impacto of these events vere
2 found to be negligible compared to the impacts from

normal operations. >

The _ average - btilk 11e .:(2 ) waste brought to the Envirocare-

,

site will be similar in physical and chemical form to the

Vitro mill tailings and, therefore, no additional

assessments of acc.; dental releases of f site will be made.

The following accidental on-site releases have been i

evaluated:

!
,

On-8ite tnLcJI.llua10Xer_nr_ colli.sio_n !

|From NUREG-00706 the probability of a truck accident is

in the range of 1.0 to 1.6 x 10 /km. There are two kinds j4

of truck movements to be considered at the Clive site. |
l
1
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These are arriving waste shipmente and haul trucks moving
material from the rollover or storage t.o the trench,

J Assuming that there are 3 incoming trucks per day and 50
,

loaded trucks per day f rom the rollover or storage' to the,

trench and assuming that the on-site distance travelled

$ by any loaded truck is one kilometer, the probability of

accident in any one year is:

4
'

1.3 x 10 /km x 53 loads / day x 260 days / year x 1
km/ load

= 1.8 x 102 or about 1.d%.
,

Most of the material from the truck would be deposited on

the ground in the immediate vicinity of the truck. Based

on NUREG-0706, for a wind speed of 10 mph, about 0.1% of

the material would become airborne immediately (for dry

material). Obviously if the material 'is moist, the

release fraction would be less. For a 20 ton (40,000

pounds) truck, about 40 pounds or less might become

airborne. This compares with about 24 pounds of dust

which becomes airborne daily per hectare of. a mill-

tailings pile surface.. If the spill- were not cleaned up-

or dust controlled rapidly, the release fraction over a

24 hour period might increase'to as much as 0.9%.or 360

Thisfis?highlpfuhliks1p[bscauddfbfJtheYppesencepounds. T

on- site iof X crews?andT sqdfpmdnQwlfii:h i ard E thers 3forith~e
expres sFpu rposef ofR.mancjfngj bulkEwas Ees . Because of

moisture dif ferences and dif ferences in waste composition

f rom the model mill assumptions, we would expect to have

lower release fractions for the Envirocare wastes.

For a theoretical truck-accident involving a yellowcake

shipment, a 24-hour release period, all particles in the
i

17-19 nevimi i:.hnury it 4
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respirable range, and a population density of 7.5 persons

per square mile, NRC estimated 50 year dose commitments

to the lungs of the general public in the range of 0.7 to

9 person-rem. The yellowcake specific activity is about
56.77 x 10 pCi/g while the average uranium or thorium

concentrations expected at Envirocare would be 500 pCi/g,

or a factor of 1300 lower. ;Indlvidual;;ishipmentis L to
EnvirocareHmisht|:L hav e 1 *RAUdonbenErs6,ionska s ) h igh 3 as
2 |00_01 pCi/gp OW eimil'Orltior;:th6Ee7foi.tnd? in0 uranium ~:Jmill
tailings . sC|ohcentratilbns?bf *2Thfiinansmall1 fraction?of
shipnienEsKdould"b;eias}}iighVas$p00|pCig EThe?d6sejper
uni thintske (bia 31nhala tii0t@is7h(yhsW foQTh? 2325 wa s t|e s
thanf foripellowesks? bp up!E '6]hTf act6idoff1000, dependingt

upon the chemical form and radionuclide mix.1Thsrsfore,.

thef jpostul'ated off-site. ;}publid) (doses) :could5 abe
approkimats1pf an3orderY6f / msgnitiidelliighbrlthanfforia
p 'loticakeispilliunderhihesssmeicirdunisthncss?. {However,
t he [popula tion Jdis t ribu t ion $ ardtidd $ 6hdTClive 7 site h is
insicjnifihnnt|:|compareditol tiha6finJth5fNURdGy calculation

_

and,s thsreforek thefof f p site:spopiilationZdoseYwodld' be
idconseqdential.

iFor on-site workers, there would be a very short exposure

time since there would be no reason to stand downwind for |

24 hours (or even one hour). Assuming an accident |

involving- the spill of a load of waste with a

concentration of 15,000 pCi/g; a period of three hours _ i
i

i

for cleanup with no use c' respiratory protection; an |

airborne concentration of 1 mg/td, and a respiratory rate !
1

3of 1. 2 m /h a total of 54 pCi'of each nuclide would be

inhaled. Comparing these to the ALI's f rom Appendix B of I

10 CPR 20.1.001 - 4201, the sum of fractions is 0.022.

The external gamma dose, using the relationship of 3.1

l
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prem/h/pCi/g for Ra-226 from Appendix A Section 3.7.3 and
doubling for the contribution f rom Ra-228, would be less

than 140 mrem. Such a dose added to the projected

maximum TEDE of 1,032 mrem /y would still be well within

the permissible annual exposures for radiation workers.
In actual fact, no workers would be present under such

conditions without respiratory protection and would not

be standing on the spilled waste for more than a few

minutes.

Radiation doses to non-radiation workers would be limited
by promptly evacuating such persons from the vicinity of
such an accident. Non-radiation workers who might

respond as part of an emergency team would be monitored
and would spend a limited amount of time in proximity to
the waste. It is believed that no person who'is not a

radiation worker would remain in the vicinity for more

than 30 minutes. Therefore, comparing inhalation

exposures and external doses to those for radiation

workers, it is obvious that no non-radiation ~ worker would -

receive in excess of 100 mrem.

,

i
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"Information Relevant to Ensuring that Occupational

Radiation Exposures at Uranium Mills Will Be As Low As

Reasonably Achievable" and draft Guide DG-8013, "ALARA

Levels for Effluents from Materials Facilities." The

FRSO will document ALARA activities including:

a. Reviews of new proposed disposal contracts to

assure that Envirocare's procedures, facilities,

and equipment are appropriate and sufficient to

limit exposures to workers and the environment;

b. Monthly reviews of work area, perimeter, and

environmental air monitoring results noting trends

and adjusting work procedures when practical to

further reduce potential exposures; and

c. Monthly reviews of work area gamma-ray exposure
,

rates and advising the Site Manager (SM) on

operational changes that will reduce exposures to

ALARA levels.
<

An audit of ALARA activities will be conducted and

documented by the CRSO at least annually as a part of the

ES&H Internal Audit.

i

17.4.2 Restricted and Controlled Areas
i

TheliEnvirocare SiteTconsistsf0flanEsdjacenti06ntrolledi
~

and!:P re s t eic t sd $ are ssMwi tRaii!fedisinis t eh tTofybu ildiligh
shichlisfs0Zassfies.;;7aWEths7acdess) contifdl$oi_ht1[tof ths'
rest!pict'sd ardaijlocstiedLonlthejbou2idarp[ bet |weenf thejtwo'.
The testricted area is a fenced area consisting of the

17-30 uniwo ranarf im
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;

materials handling facilities and disposal areas. All

licensed waste handling and disposa] activities will be-

conducted within the fenced restricted areas. Other
sctivitids 7such'hs'of f u ite environHenthl# monitoringi and7s

;

laboratoiy ianalysis) 6f : (environmental 1 samples) Lare
conductedTinitiha contkolled;IaredlwhicliTincludesfa portion
of 7 he7AdminisErstionSBuildingjsndTarehs foutsidef thetj

fencedfrestfisted' area.

'

In keeping with 10 CFR 20.1301, Envirocare will limit the
exposure to employees restricted to the controlled (but

unrestricted) areas of the site to the limits for

individual members of the public.

A residence; trailer is p;rovided[forfEnvir'ocare's'seenrity
~

guard';northlof: thencontrolle|dlarea onfEr vir6 care-own'edE

property?outside|of SecEion 32 iThe? rat.e ofi. exposuresiatr

this' ^residenceT locatiottniill? itselmaintainedi |.:to ithat
~ llowed foria'n tindividdal%tembeE[oflthefpubl'ic.

~

a

17.4.3 Radiation Dose Limits

17.4.3.1 Occupational Dose Limits for Adults

occupational doses to individual adults will be

controlled to 1avels consistent with 10 CPR

20.1201. Except f or planned special exposures, the
exposures are lim |ted as following:

a. Annual limit will be the more limiting of:

17-31 we=d rebruuy em .
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cite bbusdaries; The projected concentrations are'

in the range of a'nbient background concentrations
'

and are well below the concentration limits of

Appendix B to 10 CFR 20.1001-20.2041. Airborne

particulate monitoring will be performed to confirm.

those predictions.

Envirocare admits members of_the public to the site

for the purpose of brief site visits and site

inspections . , MAlli.visiti6f s]fsx6eptGthosejddalifibd
bp-.%r. ai.nin,.g.f, , "66. e. xper. . tend.si.4. si,ir.adi.s.- ti. 6. n^{k6. .Eks. ha,,isare

,

-- g g - -

a cc'ompanied' bp[an ! Edvip6dhisisinp1 bps s"Nhblafsf slly
limi tis? ths?Kfs'as71n*whiehZth'e?Vi sitibisj mapj eiiteE
Visitors are issued a pocket ion chamber or digital

radiation monitor to monitor external radiation.

Visitors are not allowed in areas where respiratory

protection is normally required.

17.4.4 Internal Radiation Dose Assessment

17.4.4.1 Calculation of Internal Radiation;

Exposure from Inhalation
,

The internal radiation exposure is represented as

the product of the Derived Air Concentration (DAC)

and time of exposure. An exposure of 2,000 DAC-

hours results in a committed effective dose
equivalent of 5 rems for nuclides that have their

DAC's based on the committed effective _ dose

equivalent. It is calculated for each radionuclide

as follows:

DAC-hours = (C/DAC) xt

17-38 Revisea rebruary imn
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.

f '

|

|
.1

I

exposure to airborne tailings where the quarterly )
).ntake is equal to ten percent of the TEDE.p A )

,

liimil.afdefi;vstiloni f o r3 t hsEYhdiol'ogi4@miks sTmay.
_

byrequired Jandf afdif f erentRsctiloifflevel"LUse|d[when
- laigs)3uantitissM 0f RothsR11s}M2 ) MhiatisrisisZhre -

be. idg,Shssdled. j

|

Based on experience at Envirocare's NORM disposal -!
.

facility, it is unlikely that any employee's

bioassay results will be above the action level.

If any result does exceed the action level, the

causes for such a level will be investigated and

steps will be taken to reduce the employee's future

exposure to inhaled or ingested radioactive

materials.

;
'

A special bioassay sampling will be done for all

personnel involved in an incident determined by the
CRSO as having a potential for a significant intake

of radionuclides. Twenty-four hour fecal and urine

samples will be collected on 'a periodic basis until
,

activities are below the minimum detectable levels
or a determination is made that continued

monitoring. is not necessary. If the waste

contained high Th-232 concentrations, lung or

whole-body counting. techniques may be employed to
measure deposition in the body.

Excretion models will be used along with waste

characterization data, bioassay data, and

operational data to estimate the radionuclide

intake and the resultant dose to the . organs.

Methods recommended in NCRP Report No. 87, "Use'of

.

17-46 nevisus rebruny wn
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1

of 0 - 200 mR. Used to record exposures to
visitors and temporary employees while in the
controlled area.

g. Ludlum Model 1000 Scaler-Timer with Model 43-
10 Alpha Scintillation Detector - 1 each.
Selected as a reliable, easy-to-use instrument
for the counting of gross alpha activity on
air samples and swipes.

h. Ludlum Model 2200 Scaler /Ratemeter with Model
43-10 Alpha Scintillation Detector - 1 each.

{ Selected as a reliable, easy-to-use instrument
for the counting of gross alpha activity on'

j air samples and swipes.

i. Ludlum Model 2200 Scaler-Timer with Model 120a
' Gas Proportional Detector - 1 each. Selected
j' as a reliable, easy-to-use instrument for the

counting of gross alpha or gross beta activity
on air samples and swipes.

jf~. STschnicalVAssociatiss~ Mo' e1%MGS25ABMghs$fiosd
- snteriTwithfAM6,deliB_5$5TlLanal zing?(scalere

- - - . - - - mg

The calibration and management of monitoring-

equipment is based on applicable guidance in NRC'

: Regulatory Guides, 4.14, 8.25, and DG-80030.

4

All equipment used in measurement of radiation iu .

i! periodically calibrated by persons licensed to

q perform such calibrations. The calibration

f acilities currently used by Envirocare calibrate

exposure rate survey meters and dosimeters against

Cs-137 standards. All survey . equipment will be
~

calibrated at least semiannually or after each.'

T repair. All-personal dosimeters will be calibrated
o

o annually. 1
l

Calibrat:Lons will be performed by persons,who are

qualified for the specific calibration. J,

17-5S a vised rectuary iv-
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t

Beckman. Instant working level meters will be used
|if adequate sensitivity can be achieved.

17.4.6.6 Environmental Monitoring Program

The environmental monitoring program is presentedo

'

in Section 7.

17.4.7 Personnel Protection and Contamination Control
"

17.4.7.1 Access Control*

A11S. ..peis6hhs1E@d.ikihgpih?.~.IthsW~55ti,fi6.ti.s.d. F5.f. sif(5)? Jaf.s.
c

.

. c .

Fehuirsd );tyyehtisFfdridHskitE thkodgh E dn yh c cb s s @c6nt rol
.

gstMi All persons entering the area will be required to

enter their name in the access control log. (See Figur

es 17.2 and 17.3).
..

,

All5.yd rs onnslM wdsking pin 7 tiheMss tyibifs~diarssEwillC b|s
s.toriibbrs.d,Mp,7cidsf6fi. th. ris. ?insbh6d51describs.d 4sl'6W. .

1. Permanent employees will be issued a

thermol.1minescent dosimeter (TLD) badge provided by
Er.virocare . These dosimeters will be exchanged and

returned to the vendor on a quarterly basis.

Permanent employees will pick up and turn'in their

dosimeters at the beginning and end of their

working day at the manned access control point.

2. Individuals who are visiting the site on a. limited-'

basis will be issued a pocket dosimeter to record

exposure. Visitors will pick up and turn in their

pocket dosimeters at the manned access control

point when they enter and exit- the site. The

17-66 Revised Febrwty 19W

4

g , er, e ..v , --...y- .,- , . , . * *~i. . e -v -,



.. . _ - _ . . - . - . - - - -

dosimeters will be read as the individual leaves

the site and recorded in the Access Log.
i

3. 1 A* groupfof Xvis|itors mayf dl1@sei: the(exposuieif rom
eitherf Lone; 7 TLDj [or? ': oneypockdf :[dosimeteriinf .(a
situationEshsre[trisieritsiis})podpjisito atihyjinLthet

saine* vi.cinity(whils (frif tijdiTbbni;cted, ar;ea?

Persons wlio[dc -noti.~ conf ormL to 5dneldff these - opti'ons[wille

be :Ldsnied isscesO bo 7the r restridtedisreafcif 7the " sit e : -

Access to the site without prior training and deviation

of dosimeter policy must have prior approval from the
i Corporate or Field Radiation Safety Officer (RSO).

Each person entering the restricted area who will or'may

receive in one year a radiation exposure in excess of 10

percent of the limits in 10 CFR 20.1201, 10 CFR 20.1207,

or 10 CFP. 20.1208 will be required to disclose in a

written, signed statement, either: (1) that the

individual had no prior occupational dose during the

current calendar quarter, or (2) the nature and amount of

any occupational dose that the individual may have

received during that specifically-identified current

calendar year from sources of radiation possessed or

controlled by other persons.
|

Records of prior radiation exposure will be obtained f rom

all employees and will be used to update their individual .|
exposure records. |

|

The quarterly dosimeter results from the quarterly |

1

exchange of dosimeters will be promptly recorded by the

17-67 n vista i:. binary tw4
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Table 17. 6 SURFACE COtLT_AMINATIQN LEVELS ON EOUIPMENT. CLOTHING ~AND
PERSONNEL TO BE RELEASED'WTTHOUT RESTRICTIONS FROM RESTRICTED AREA

Column I Column II Column III

Nuclide* Average"# Maximumbd# Removable *J

U-nat,U-235,U-238, 5,000 dpm 15,000 dpm 1,000 dpm
2 2 2and associated decay alpha /100cm alpha /100cm alpha /100cm'

products

Transuranics, Ra-226, 100 dpm/ 300 dpm/ 20dpm[.

2 2Ra-228,Th-230,Th-228, 100 cm 100 cm 100 cm-
,

Pa-231,Ac-227,I-125,
2-129

4

Th-nat,Th-232,Sr-90 1,000 dpm/ 3,000 dpm/ 200 dpm/
2 2 2Ra-223,Ra-224,U-232 100 cm 100 cm 100 cm

I-126,I-131, I-133;

Beta-gamma emitters 5,000 dpm beta- 15,000 dpm beta- 1,000 dpm beta-
2 2 2(nuclides with decay gamma /100 cm gamma /100 cm gamma /100 cm

modes other than alpha
emission or spontanect s
fission) except SR-90
and others noted above

i Where surf ace contamination by both alpha- and beta-gamma emitting nuclides exist, thea.
limits established for alpha-and beta-gamma emitting nuclides should apply
independently.

b. As used in this table, dpm (disintegrations per minute) means the rate of emission by
radioactive material as determined by correcting the counts per minute observed by an
appropriate detector for background, ef ficiency, and geometric factors associated with
the instrumentation.

c. Measurements of average contaminant should not be averaged over more than one square
meter. For objects of less surface area, the average should be derived for each such
object.

I

d. The maximum contamination level applies to an area of not more than
100 cm2.

,

2
e. The amount of removable radioactive material per 100 cm of surface area should be

determined by wiping the area with dry filter or soft absorbent paper, applying
moderate pressure, and assessing the amount of radioactive material on the wipe with
an appropriate instrument of know ef ficiency. When removable contamination on objects
of less surface area is determined, the pertinent levels should be reduced
proportionally and the entire surface should be wiped.

-f. The average and maximum radiation levels associated with surface contamination.
resulting from beta-gamma emitters shall not exceed 0.2 mrad /hr at 1 cm and 1.0 mrad /hr
at 1 cm, respectively, measured through not more than 7 milligrams per square
centimeter of total absorber.
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l
RecoEds(of timeispent%iriChlie? restricted f areaD will ibe
obtained! !fromjthof Ac' cess" (Controll LLogjk'ept) 1ini .the

~

administrationi building.;

There will be no high or very high radiation areas on

site due to the concentration limitations in the waste

acceptance criteria. As shown in Section 17.1.4, even
with wastes as high as 15,000 pCi/g of each radionuclide

the external gamma exposure rate would not exceed 501

mR/h. Therefore, no special access control procedures as

required in 10 CFR (20.1601-20.1602] will be developed.

17.4.7.2 Protective Clothing and Change Facilities

The administration building includes a locker room where
,

employees change shoes and outer clothing and

decontaminate, when necessary. The locker room is

equipped with showers and a wash basin. A washer and

dryer are used by Envirocare for washing of work wear.
^

Figure 17.1 shows the proposed new layout of the change
'

facilities.

Either cloth or disposable coveralls will be provided for

all employees working in the contaminated areas.-(Iti(-is
j regtiired i t hs ty thi sgfo t hsti;ipe [c1'6 thiiig [6e l wbrrNh tia11

6irdesibph.emplope^.e. s,! whileWork_if,iF_in'it,heWsstVichid|hp6a<. -

- . m ~m -

exc eptif cs ithoss| ps rf o'rmincj[liini.t s(dii; tie s}no tfinVpl ving
radiosctive' whsEb|orJsbnfsmiiidEsiffmst!ejidfs1whifslinf the

.

immediate!.jiciniQ[off th'sjn|dhiinistirbtfloinbuildiyig~.
.

Supervisors and other visitors to the site who are not

operating equipment or working on the embankment are not
required to wear protective clothing or wash exposed skin

| 17-70 smaararwy w - ,
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upon exiting. However, they must wear dedicated boots or
boot covers and must use the hand and f oot monitor (s) and
follow all other established. criteria when exiting the

site.

Permanent employees at the site will be issued dedicated
- work boots that are to be worn in the controlled area.

'

These boots are not to leave the controlled area.

Temporary workers will be issued boots or will be

!. required to wear shoe covers.

Ea cji'I(employesfe hslls bb'ipe spods;ible(to (ks ep |fcontaminat sd
.

~

ma tie ris'l'flhs idelyds hfi c ts'diaYR(s)[.

17.4.7.3 Respiratory Protection Program
4

All personnel working in contaminated areas are required
to routinely wear respirators. Half-face respirators-

have been selected by Envirocare and are provided to each
worker. The selection of half-f ace respirators was based

on the need to have better visibility for machine

operations than full-face respirators afford, while

providing adequate protection against the relatively low
,

concentrations of airborne radioactive particulates.
,

A respiratory protection program, based on the guidance
;

in ANSI Z88.2-1980, " Practices for Respiratory

Protection", will be implemented. The program elements ;
~

include, employee training, qual'itative fit testing,

cleaning and maintenance, written standard operating

procedure covering the program, medical surveillance, and

1

I
1
'

17-71 a.visea reniuary i9u

,

gr w v<-m--, ,,,, .m 7 .,y-w- +-,,m-_-_-,.-_._,., -,r .- , .,,.%-,w.- _.,____..,-,.---...-rw ,yv - _ . . , - , , . . . . -.



. . . __ . - _ _._ . _ _ . _ ._ _ . . _ .

d

recordkeeping. The FRSO is responsible for administering
the respiratory protection program,

t

17.4.7.4 Dust Control Measures
,

Engineering controls and dust suppression techniques will
be used to minimize levels of airborne particulates.

; .
This will include methods such as vehicle speed control,

and use of water and other surf ace fixatives. Because of

the importance of dust control in the minimi::ation of.

occupational exposure to radioactive particulates,;.the
f dll'owing';engineerinMont fols ;w1113 bMidtplsment ed ' ins ide,

the ?.resttictWd areaEdtirincJ periodsf ofisite operat; ion:~

t

1. A water truck will be on site all days of
operation.

2. Wherever practical, magnesium chloride solution

(MgCl(aq)) will be applied to surfaces twice per

year. One application will be in.the spring and

the other in the summer,'

,

3. - I ffanpf6thei7 arssis T wi thin sh|e.b rss Erid tsd K assa fare
bsingfussdi~itijiddi616rFtiolthose whi~chthaVDscsive'd
MgCl(Aq)?,; these areas will be watered at a. minimum
of every two hc urs unless rainfall has' exceeded-

0.10 inch during the previous 24. hours.

4. Each day of operation a daily record will be kept

of water application and/or MgCl(Aq) application. 1

The records will include the following items: )
|

a) Date of application,

b) Number of treatments

17-72 geuwa rehmuy em
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c) Rainfall received

d) Time of day treatments were made

17.4.7.5 Envirocare Site Regulations<

Envirocare has established Site Regulations for.

Envirocare employees (SR-1) , contractor employees (SR-2) ,
truck drivers (SR-3), and visitors (SR-4). Basic health

and safety requirements are specified including access

requirements and limitations, personnel protection

equipment, dosimetry requirements, work and work area

rules and restrictions, and penalties assessed- for

violation of site regulations. These regulations are

included in the Procedures Manual (Application, Appendix

B).

17.4.8 Health and Safety Training

The radiation training program is operated under the direction
of the Corporate Radiation Safety Officer.,|Radiati6nfsdfhtf
t ra inirig f willCbe@ rovi.ds dyt oyslM pdrsbns R b,5fpre [thep]d re
511_owsd? t;oldn te'r! Ehel re s t ri|c ted {sfed; jTrielambdn OVB{f adia tioh

safs@UrainihyWeiluir's@6iipsF66nsN6?|shtMbidfiss6EicEsd
d red Crid fiel'atied s t oT Ehsfadt iVibid a d f oF%idijjthejf ein b.nywill
entor?th6tedtifibt'edfiafsa;

There are three categories of restricted-area functions:

(1) Permanent Employee

(2) Temporary Worker

(3) Visitor

A " Permanent Employee" is an employee of Envirocare hired for
a period longer than 20 days, or a long-term employee of a

contractor to Envirocare.
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!

!
,

1

A " Temporary Worker" is a service contractor (electrician, ]
welder, consultant, surveyor, driller, sampler, engineer, I

fence installer, forklift operator, laborer, mechanic, liner.

} installer, excavator, etc.) who works inside the restricted

area under a contract or service order but who is not an;

employee on the payroll of Envirocare or. Envirocare's
"

radioactive material contractor.

A " Visitor" is a person whose main interest inside the
i restricted area is to communicate with personnel in the

restricted area, to observe and/or inspect the operations,

facilities, programs, lee? tion and compliance at the site.

; Examples of visitors are compliance inspectors, visiting

dignitaries, representatives of organizations and

j corporations, tour groups, and associates of the above and of
permanent employees and temporary workers. Most visitors will
be required to be in the presence of a qualified escort.while-
in the controlled area. Certain visitors, such as compliance

inspectors or auditors will not require escorts.

Training requirements have been established for each of the

categories listed above. Refresher training is of fered to

review and update training information.

4

| The 3-hour Training Session will be direct'ed by the field or
a

corporate Radiation Safety Officer or by a contractor whose

training has been approved by the CRSO. The training will

! include the following items and topics:

- radioactive nature of the material being handled.

:
- fundamentals of handling radioactive materials

- ionizing radiation and biological effects

'
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;

1
;

" Restricted !. Read /Sij~n - 3 +hduh Refresher.
CArEGORY" Area ' Sa'f ety~ ' Sit 6

'

R$'d2 Safe 'df RspeatiI

Training 1-br Regs Training After*

i

Permanent Yes Yes Yes 6 months *
Employee Refresher

Temporary Yes Yes No 1 week
Worker Repeat **

Visitor No Yes No 3 months
Repeat

Refresher course for permanent employees is one-*

hour review course.

After a temporary wcrker has received training for**

three%esks .ofM restricEed-arealw6rk$within?snyx*

| one-year paridd['tihe~ tieliiporarp"wolkel"niust'rbcniss~
the permanent employee training prior to performing
additional work within the one-year period.

i

i
' - radiation safety standards, principles and procedures

>
- emergency procedures

J

- methods of radiation protection

- presentation to each trainee of a personal copy of the.
training manual

- question and answer session
;

- a written examination

Records of training attendance and a copy of the examination
provided will be maintained by the . Health Physics of fice. See >

Appendix C for " Training Manual for Radiation Workera at
Envirocare*s Low Activity Radioactive Waste Disposal Site in
Clive, Utah"; and exams.'

17-75 noisea edruany 19u

w. . .. - .. - - . -_. . - -- - - - - - -..- -. -.



.. .. . - . . . . . . . . . - . . .... - . - ... . - - - - -..-. . ... . - -.. . -- .--. . .-. __ --... . .

1

4

6

,

.

a

: 10 *
1

5

i
I

.

U

:
i

t'

3
*

i

.

,Tf
a

:
1- APPENDIX A-2
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ANALYSIS OF PATHWAYS OF EXPOSURE
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