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MEMORANDUM FOR: William E. Manion, Chief, Financial Operations Branch, RM

FROM - ¥illiam 0. Mi{ller, Chief, License Fee Management Branch, ADm
SUBJECT: TRANSFER OF FUNDS - ATLAS MINERALS
’ On August 27, 1981, we forwarded to you a $3,500 amendment fee (Check 25201,

CN21-765), which was submitted by the subject licensee. The NMSS Licensing
staff has informed us of the actual staff-hours required to review the
application. Please transfer the funds to revenue as indicated below.

Licensee: Atlas Minerals License: SUA-917
Application Dated: August 20, 1981
Fee Category: 2A
Amendment Issued: September 3, 1981, No, 9
Fee Paid/Type: $3,500 AAQDS AMD-S
Total Fee Required: £3,500 (101.5 staff-hrs, 2 £38/hr, = $3,857)¢
Refund Due: None
. Transfer the Amount Indicated

From Deferred Revenue to
Materials Pevenue Account: $3,500 From Account 1129 to AA905-AMN.S

Original Signed by

Wm. O, Miller
William 0. Miller, Chief
License Fee Management Branch
Nffice of Administration

*For this case, the fee is Timited to the amount collected in accordance
with Section 170.31, Footnote 1(d) and 4,
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

OCT ¢ 1982 WCEIVED
DOCKET NO. : 04003453 B2 00T 14 AB 9
MEMORANDUM FOR: WILLIAM O. MILLER, CHIEF
LICENSE FEE MAMAGEMENT BRANCH U NRL
OFFICE OF ADMINISTRATION LIC. FEE MAMT ERANL

FROM: P. GARCIA
URANIUM RECOVERY LICENSING BRANCH
DIVISION OF WASTE MANAGEMEMT
OFFICE OF NUCLEAR MATERIALS
SAFETY AND SAFEGUARDS

SUBJECT: COSTS AND MANHOURS FOR LICENSING ACTION
THE CONTRACT COSTS INCURRED AND MANHOURS USED IN REVIEWING THE APPLI-
CATION DATED 04706782 ARE TABULATED BELOW FOR LICENSE NO. SUA-917

1. NAME: ATLAS

2. A) CASEWORK CONTROL NO., 04003453022S Associated with casenumber
B) MAIL CONTROL NO. 20301 040034530200
C) TAC NO. 040034530215

3. A) COMPLETION DATE: 09703/82
B) AMENDMENT NO. 9 2,
147

4., FINAL FEE TYPE IDENTIFIED BY NMSS: Minor Safety and Environmental
5. CONTRACT COSTS ASSOCIATED WITH THIS LICENSE APPLICATION:

A) FOR ENVIRONMENTAL REVIEW ¢

B) FOR SAFETY REVIEW ¢ RECEIVED BY LFMB
C) TOTAL CONTRACT COSTS ¢ I A T
pate. . /2. g n
6. TAC WORK BY NRR: HOURS 4
‘.c! "m.'P ......
7. NM :
$S HOURS - rmr.
A) ENVIRONMENTAL REVIEMW 0.0 HOURS DEIZ 19, .o oo vspsnns s
B) SAFETY REVIEW 50.0 HOURS .
' pl. s cana s
C) MATERIAL CONTROL 0.0 HOURS Aaliot Game
D) PHYSICAL SECURITY 0.0 HOURS
£) TOTAL 50.0 HOURS
[07& , ﬂau& 9’7
P. GAREIA
N PROJECT MANAGER
APPROVED n] (517

K. PETTENGILL, Section Leader

Uranium Recovery Licensing Branch
URANIUM RECOVERY LICENSING BRANCH

- mor wan R



UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

0CT 6 192

DOCKET NO.: 064003453

MEMORANDUM FOR: WILLIAM O. MILLER, CHIEF

FROM:

LICENSE FEE MANAGEMENT BRANCH
OFFICE OF ADMINISTRATION

P. GARCIA

URANIUM RECOVERY LICENSING BRANCH

DIVISION OF HASTE MANAGEMENT

OFFICE OF NUCLEAR MATERIALS
SAFETY AND SAFEGUARDS

SUBJECT: COSTS AND MANHOURS FOR LICENSING ACTION

iHE CONTRACT COSTS INCURRED AND MANHOURS USED IN REVIEWING THE APFLI-
CAYTION DATED 08728781 ARE TABULATED BELOW FOR LICENSE NO. SUA-917 .

1.

NAME: ATLAS

2. A) CASEWORK CONTROL NO. 040034530200 Associated with casenumber
B) MAIL CONTROL NO. 10303 04003453021S completed 11/6/81
C) TAC NO. 040034530225 completed 9/3/82
3. A, COMPLETION DATE: 09703782
B) AMENDMENT NO. 9 -
I
4. FINAL FEE TYPE IDENTIFIED BY HMSS: Minor Safety and Environmental
5. CONTRACT COSTS ASSOCIATED WITH THIS LICENSE APPLICATION:
A) FOR ENVIRONMENTAL REVIEW ¢
B) FOR SAFETY REVIEW $ RECEIVED BY LFMB
C) TOTAL CONTRACT COSTS $
6. TAC WORK BY NRR: HOURS
7. NMSS HOURS:
A) ENVIRONMENTAL REVIEW 0.0 HOURS
B) SAFETY REVIEMW 3.0 HOURS
C) MATERIAL CONTROL 0.0 HOURS ;
D) PHYSICAL SECURITY 0.0 HOURS
E) TOTAL 3.0 HOURS
déiL Q’ gﬁ&ixbulsbl
P. GARCIA
PROJECT MANAGER
J ;
APPROVED: | | [ ri7 A ’

H. PETTENGILL ,» Section Leader
Uranium Recovery Licensing Branch

URANIUM RECOVERY LICENSING BRANCH



DOCKET NO,:

UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555

pec 29 198
040036453

MEMORANDUM FOR: WILLIAM O. MILLER, CHIEF
LICENSE FEE MANAGEMENT BRANCH

FROM:

SUBJECT:

THE CONTRACT COSTS

CATION DATED 08s20/81

1s

2

OFFICE OF ADMINISTRATION

P. GARCIA

URANIUM RECOVERY LICENSING BRANCH
DIVISION OF MWASTE MANAGEMENT
OFFICE OF NUCLEAR MATERIALS

SAFETY AND SAFEGUARDS

NAME: ATLAS

A)
B)
c)

A)
B)

I>
CASEWORK CONTROL NO. 0400365302088
MAIL CONTROL NO. 10303
TAC NO.

COMPLETION DATE: 11706781
AMENDMENT NO. no amendment issued

FINAL FEE TYPE IDENTIFIED BY NMSS:

2A

COSTS AND MANHOURS FOR LICENSING ACTION

INCURRED AND MANHOURS USED IN REVIEWING THE APPLI-

ARE TABULATED BELOW FOR LICENSE NO. SUA-917 .

Aoscemled it

O Y o395 30200
Oqoo tys30228

CONIRACT COSTS ASSOCIATED WITH THIS LICENSE APPLICATION: n/a

A) FOR ENVIRONMENTAL REVIEW ¢ n/a
B) FOR SAFETY REVIEM 3 n/a
C) TOTAL CONTRACT COSTS 4 n/a

6. TAC WORK BY NRR: n/a HOURS

7. NNSS HOURS:
A) ENVIRONMENTAL REVIEW 0.0 HOURS
B) SAFETY REVIEW 48.5 HOURS
C) MATERIAL CONTROL 0.0 HOURS
D) PHYSICAL SECURITY 0.0 HODURS
E) TOTAL 48.5 HOURS

/" >a ’ .
APPROVED: C Wil 44k(“

Operating
U

ILL , Section Leader
Facilities Section 1]

PN

PRCJECT

RANIUM RECOVERY LICENSING ERANCH

’ .
) - * ¢
oy 13 - - __W»W' ! )
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Docket Nos.:

40-3453
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40-8084
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MEMORANDUM FOR:

FROM:

SUBJECT:

RETURN TO WMUP 467-S§
DISTRIBUTION: X C ] LTd o /o

wle el

Docket Files

RC Region IV
SEP 10 1982 WMUR r/f o
WMUR w/f (4)
WM r/f (4)
NMSS r/f (4)
TLJohnson
BPFisher .
Docket File Nos.: 40-3453 HJPettengill
40-4492 JdLinehan
40-8084 DEMartin
40-8452 RDSmith
REBrowning
T. L. Johnson, Project Manager JBMar=in ¥

Operating Facility Section

IT, WMUR, NMSS

Harry J. Pettengill, Section Leader

Operating Facility Section

REPORTS OF SITE VISITS AND

A. Meeting with Federal-American Partners

On April 12,

plan for existing Tailings Pund No. 1.

1982,

IT, WMUR, NMSS
MEETING SUMMARIES

the NRC staff met with Federal-American Partners (FAP)
in Denver, Colorado to discuss various aspects of a proposed reclamation

FAP had requested the meeting to

present various options for the design and stabilization of surface water
. hydrological features at this site. Attendees

T. L. Johnson, NRC

Anand Prakash, Dames & Moore Co.

Brian Cundelan, Dames & Moore Co.

Niles Andrus, Federal-American Partners

at the meeting were:

We discussed various aspects of a proposed design for the diversion of
Campsite Draw and Willow Springs Draw around the existing tailings pond.
FAP presented draft plans and hydraulic computations for the diversion.
The staff briefly reviewed the plan and computations and indicated

v

e
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Docket File Nos.: 40-3453
40-4492
40-8084
408452

-3 - SEP 10 1982

RAC's available options based on our observations of the current state of
the existing diversion channels., At this meeting the licensee proposed
as an alternative to modifying the diversion structure or placing riprap
to: 1) modify the Bisco Lake embankment and/or, 2) restrict the
operating level in the lower impoundment as a means of assuring
containment of the PMF, allowing no credit for the diversion channel.

RAC % 1icated that they were not exactly sure what they would like to do.
RAC requested that NRC give principal consideration to the design option
which would give no credit whatsoever for the diversion ditch and would
assume complete runoff into the lower impoundment from the entire
drainage area above it. RAC believed that adequate freeboard would be
available in the lower impoundment to a)llow operations to continue for
several more years, assuming that the criteria of the new staff position
paper (rather than Regulatory Guide 3.11) were used to determine the
freeboard requirements, We indicated that this was an acceptable option
and that the NRC would review this request.

Mr. Pettengill and Mr, Williams discussed the existing seepage problems,
and proposed mitigative actions. (See attached trip report by

R. Williams.) These issues were eventually resolved by the issuance of
amendments 14 and 15 on September 3, 1982,

D. Meeting with Atlas Minerals Co,

On April 14, 1982, a meeting was held with Atlas Minerals to discuss
specific options available with regard to seepage, monitoring, and
interim anv final stabilization of Moab Wash.

After arriving at the site Mr. T. Johnson walked the entire length of the
Moab Wash Channel (on Atlas property). 1 made several observations
pertinent to the hydraulic design of the channel:

1) The riprap placed along the dam embankment on the upstream end of

the channel (Upstream of Section B as shown on Exhibit H of the
licensee's sutmittal dated October 3, 1978) appears to be fairly

3453/4492/8084/8452/82/09/09/0
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WILLIAMS-ROBINETTE& ASSOCIATES, INC.

y P.O. Box4g

Hydrogeology Viola,ldaho £3872 Geological Engineering
Mineral Resources Wasie Mana’cmmt (208)883-0153 Surfeceand Borehole Geophysics

(14 P (208)875-0147
kP O
;- K {/ ) (D ‘ . -‘
0 ? \ o v April 16, 1982 -
'S '
al® Task Order No. 16

Mr. Harry Pettengill

Uranium Resource Reccvery Licensing Branch
U. S. Nuclear Regulatory Commission

7915 Eastern Avenue

Silver Spring, Marylanc 20810

Dear Harry:

‘I'Tha*

1 Work, Ground Water Monitoring Project, Uranium Mi1l Tailings Impoundment, -»

letter constitutes my comments on & document entitled "Report of Phase
Mozb, Utah for Atlas Minerals." The report results from Dames and Moore Job

No. 05467-030-06. The report is dated March 5, 1882.

The report i1s strzight forward and comprehensive. In my opinign it describes

-

sdequetely the information obtained from the drilling of 2 406 foot deep
exploratory wel) 2t the Moab site. | sugoest the following minor changes in

. the draft however. The Introduction on page 1 stztes that four wells were
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fte. ie terminplogy in slightly
misleading. What actuelly heppened was that four piezometers were installed
ir & single 8-inch diameter casing thet had 2lready been installed in the well,

e different

-
wm

he installatiorn of four piezometers in an E-inch casing

from completing four wells at a site.

Page 5, paragraph 3, line 5 states “"considering salinity variations there is
negligible difference in the potentiometric surfece of the four wells as would
be expected from the lack of confining beds." The phrase "as would be expected
for the lack of confining beds" should be deleted. It ic not necessary for
nfining beds to be present in order to measure different potentiometric
co ¢ p : ()73>55<3

§pS G005 = | T Gy

e - — - - -




Paée 2
hpril 16, 1982

surfaces in four piezometers installed in & single well.

] agree that this well has demonstreted that the downwzrd vertical movement

of seepage or Colorado River water into and through the brine is unlikely.

This does not mean, however, that Colorado River water or seepage cannot move

-

downward to the top of the brine and then horizontzlly in some other direction.

Consequently, the fourth sentence in the third paragraph on page 5 should be

changed to read "Due to differences in the density of the brine and fresh water

there is no potentia] for Colorado River wzier to move verticelly downward

[through the brine] without completely mixing with the deeper waters.. 1 have

-

added the phrase "through the brine"., Simierly, the same phrzse should be
p ¢ >

added to the next sentence between the worc "downward" &nd "without". This

sertence should then read "Similarly, teilin

wm

pond s

g

“w)y

L J

dissolved solids concentration on the orger of £0,

€e

page with a total

Minerals would not be able to move verticz!'y cownwerd [through the brine)

without mixing with and atteining the same density as

~m 'Y

; : " e f \ { Avien B &1
it is my opinion that the 60,000 mg/1 figurs for totel
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the seepag

exceed about 35,000 mg/1 total dissolved sciids.

supges

o

the seepage'.

‘.

cemane wa

dissoived solids in

ter normzlly does not

00 mg/) as reported by Atlas

in eddition

that the following sentences be &zdec t¢ the third paragreph on page 5.

"Consequently, if downward movement of seepzge or Colorado River water is occurring,

it probably does not move downward beyonc cepths that reflect the top of the

brinc. Vertical or horizontz)l movement of river water or seepage could occur

zbove the brine interface."







g¢
April 16, 1882

second would be installed approximetely halfway between the brine interface and the
water table. Well ATP-3-82 is proposed with perforztions between 25 and

35 feet, approximately 200 feet off the southern most corner of the tailings

pond. 1 suggest that the dr111fng of well ATP-4-82 and ATP-2-82 proceed as
recommended. However, 1 do not see the need for ATP-3-82 because it is likely

to reflect the same water quality 2s current monitoring well Md-1; consequently

1 recommend that it be deleted from the drilling program.

‘I' The water quality datz presented in Table | (etteched) is the most current of
the ground water quality data available &t the site for monitor wells.1l, 2 and
3. Additionz) datz are presented in & table for one shot sampling efforts in
test pits 3, & and 5 in 1874 end for the Coloraco River upstream from the
t2ilings pond. These data are representative of other czte availeble for
monitoring wells 1, 2 and 3, but 2t different cates. Aitogetéer the data
indicate thet seepaoe occupies 211 the storzge capecity in the alluviel
velley i1 squifer between the weter table and the brine interface throughout

. +ne distance between the téilings pond anc the Calorads River. A data base

- "‘-g:( “Ar *he e EVE

ippmingedmpe 2wp *rze Py
CAD exXsLs 70 The Wil @ g ThEt se

(34

page occupies

+his aquifer as well. The drilling of the 408-foot hole described above, in
combinztion with these date, presents & rezsonably clear picsure with respect
to the seepage condition &t the site. The only two pieces of information
missing are the depth to the brine interface and precise background water

gquality data at the site. Hopefully the new drilling program will answer

these two questions and the ground water contamination situation at the site

will be understood completely. Information available to date suggests that
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WILLIAMS-ROBINETTE & ASSOCIATES, INC,

. "4 P.O.Box 48
‘ H fogy W Viola,1daho 83872 Geologica! Engineering
Minerel Resou aste A%hbg'r‘v?em “\  (208)883-0153 Surfoceand Borehole Geophysics.
UShRC . = - c

| (208)875-0147
MAY 1 31882 P
nuss

MAIL SECTION > J 48 April
DOCKET CLERK

RECEIVED
MAY 1 2 1982 o

1. 5. Nuclesr Pegulztory
Commission
NMSS
M0 Section

Mr. Harry Pettengill

Uranium Resource Recovery Licensing Bran
U. S. Nuclear Regulatory Commission
7915 Eastern Avenue

Silver Spring, Maryland 209810

. Dear Harry:

This letter constitutes my trip report to the Rio Algom alkaline leach uraniﬁm

mill near LaSel, Utah. The trip was conducted during the period ¢f April 13 and

14. The work was done under Task Order No. 18. The primary subject of discussion

Yoore report entitled "Report on Ground

(&}

during the site visit was the Dames an
Weter Investigations, Lisbon Mine near LaS:¢1, Uteh, Project No. 7144-018-06

ebruzry 20, 1981." The second primery subject of discussion was a

is known to exist at the site. Acdditional information discovered during the

git & G gy : nt ¢n wne preblem. This information consists
of the fact that the company operates & mire 2%t 2pproximately 2500 feet beneath
the t2ilings pond waste disposa) area., Tre southwest 1imit of the extent of

the mine is the approximately eest-west trending trace of the Lisbon Valley

-

fault. When the mine crosscuts intercept this fault, the mine produce . Jor

quality water in sufficient quantities that mining cannot proceed further.

It also was revealed at the site visit that several zbandoned drill holes to
the depths of either the fault, an aquifer hydraulically connected to the fault
or to the mine have existed in the area in the past. Reportedly most of these

drill holes have been plugged but there appears to be some uncertainty,

TS IOSSL

$aosayous | Fit %\"9-‘“‘ o O




Paée 2
April 16, 198C

particularly with respect to drill holes H-10 and H-38. 1 suspect that uncertainty

exists a2lso with respect to other drill holes. This information is pértinent
because the deep drill holes may intercept the Lisbon Valley fault and

conduct f1pid‘from the tailingi nond to the mine. An alternative interpretation
is that the drill holes intercept and simply conduct tailings solution to the
fault without reaching the mine. The status of this situation cannot be
determined with the avaifab1e data; howevér. it should be kept in mind that

on the south side of the pond the poséibi1ity exists that seepage from the
tailings pond is being drained downward through either the fault, the abandoned
drill holes or combination thereof. This nay expﬁain the sharp gradient on

the contaminated ground water mound 2long the south side of the tailings pond.
On the north side of the t2ilings pond abandoned drill holes exist but they
o~obably do not intercept the fault. In acdition they may 211 be plugged.
Nevertheless, on the north side of the teailings pond the contaminated ground
wzter plume is spreading faster thzn on the south side. For this reason ]
suggested and the Rio Algom Corporation agreed to install certain recovery

wells 2long the north side of the tzilings ponc. These are existing v~1is

o+

shese wells would be L - e2led

- -
- bha

(48]

H-72, H-56, H-55, and H-77. It w2s agre
and opened in the Dakota Burro Cenyon formation above the Brushy Basin shale.

It was agreed that the wells would be pumped at as high & rate 2s possilbe without
dewatering them. The .&tpany agreec to drill 2 new well to.the Brushy Basin
cshale northeast of existing monitor well 7 and north 6f existing well H-55.

The company agreed to monitor water levels and water quality in wells DMBO-T‘
monitor well 7, and the new monitoring well along the north permit boundary.

The effect of pumping the aforementioned wells wisl be evaluated during this

T i M it sb - n

s~ — 8 —
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- UNITED STATES -

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D, C. 20656

JUN 2 4 1982
WMUR: TLO/PJG
Docket No. 40-3453
MEMORANDUM FOR: Docket File No, 40-3453
FROM: Peter J. Garcia, Jr., Project Manager

Operating Facility Section 11, WMUR

SUBJECT: REVIEW OF ATLAS MINERALS' TAILINGS IMPOUNDMENT
RECLAMATION PLAN

BACKGROUND

By letter dated May 29, 1981, Atlas Minerals submitted "Report,
Conceptual Design and Cost Estimate, Tailings Pile Reclamation, Moab,
Utah, for Atlas Minerals." Atlas submitted this report in support of
their recent request to raise the tailings embankment at the Moab Mill,
The discussion below outlines the staff's review of the reclamation plan.

PROPOSED, RECLAMATION PLAN

Upon termination of milling operations, the licensee proposes to allow
the tailings surface to dry for two years before beginning a phased
reclamation program. The phased program will consist of various fill
placement operations conducted at different times to bring the pile to
its final reclamation configuration,

The licensee proposes that, during Phase 1 of the program, the existing
2H on 1V and 3H on 1V slopes will be graded and cut back to a maximum
slope of 10H on 3V, The material from the cut back operations will be
placed and compacted on top of the pile, and settlement monitoring
devices and piezometers will be installed. The cut back operations will
result in a minimum of § feet of non-slimes overlying slimes, with
average thickness of non-slimes being 11 feet, Chemical stabilizers will
then be applied to the surface of the reshaped pile.

When readings from the settlement monitoring devices have stabilized to
indicate that settlement is essentially complete (readings will be taken
at least monthly), the licensee will crmmence Phase 1] activities.
Initially, the pile will be regraded to compensate for settlement. Ten
feet of soil cover will then be placed and compacted on the tailings.

NRE FHE CENTER COPY
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After the s0il cover is in place, rock cover will be placed on the 10H:3V
side slopes. The vertical thickness of the rock cover will be two feet.
Settlement monitoring devices and piezometers will be installed on the
pile top, and chemical stabilizers will be applied.

The licensee will monitor instrumentation readings at least monthly until
readings have stabilized to indicate that settlement is essentially
complete. At that point Phase 111 operations will commence. Initially
the pile will be regraded to eliminate any irregularities resulting from
settlement. Municipal sludge will then be applied at the rate of 15 tons
per acre to the 90 acre pile top, and worked into the upper three inches
of the scil cover. The pile top will be seeded in the fall and summer,
and fertilizer will be applied.

STABILITY REVIEW

The staff has reviewed long term stability aspects of the reclamation
plan for comparison with the reclamation program specified in the "Final
Environmental Statement Related to Operation of Moab Uranium Mil1" (FES,
NUREG~-0453).,

The maximum slopes of 10H:3V proposed by Atlas are in accordance with the
slopes specified in the Atlas FES. The FES specified that erosion
protection of the soil cover be provided by placing four inches of gravel
on relatively fiat areas of the pile and 12 inches of gravel on slopes.
As discussed above, the licensee's proposed plan calls for revegetation
of the pile top and placement of two feet of rock cover on the slopes.

The staff feels that revegetation of the pile top is acceptable because
of the extremely flat slopes (less than 0.15%). Aclas has proposed the
extra foot of rock cover on slopes to compensate for the fact that the
on-site rock available does not meet the quality specifications presented
in the "Final Generic Environmental Impact Statement on Uranium Milling."
Research regarding the required quality and thickness of rock erosion
protection 1s currently under way. On the basis of the 1imited
information available, the staff feels Atlas' proposed rock cover is
reasonable. However, conclusions from he ongoing research may
necessitate modifications to the erosion protection aspects of the
reclamation plan.
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ENVIRONMENTAL REVIEW

The staff has reviewed environmental aspects of the reclamation plan
proposed by Atlas because of minor differences between the proposed cover
and the cover specified in the FES,

The staff technical position on attenuation of gamma radiation from the

reclaimed pile specifies that gamma radiation should be reduced to about

the background rate. The FES for the Atlas mill states that 2.6 feet of

packed earth will rioduce gamma radiation to the background rate. The ten

feet of compacted soil proposed by Atlas will therefore easily provide
. the required gamma attenuation,

The staff technical position on radon attenuation specifies that radon
emanation from reclaimed impoundment areas be reduced to about twice the
background level. The staff has computed the radon emanation rate for
the reclaimed impoundment area. Calculations are presented in the
attached appendix, The calculations are based on the conclusion
specified in the Atlas FES that the background flux rate for the site is
1.6 pCi/m?-sec,

The calculations indicate that the total radon flux from the reclaimed
impoundment area would be approximately 1.8 times the background rate.
The staff considers the calculated radon emanation rate to be acceptable
and in accordance with the staff technical position.

RECLAMATION COSTS AND SURETY ARRANGEMENTS

. Atlas has provided projected costs for implementation of their proposed
reclamation plan. The staff has reviewed these costs and feel they are
reasonable. The costs did not, however, include estimated costs for mill
decommissioning.

Upon approval of the reclamation plan the staff concludes that it would
be reasonable for the licensee to establish and submit for NEZ approval
surety arrangements such that an NRC approved surety could be in place
within a six month period. The staff therefore recommends that Conditior
No. 24 should be amended to require that the licensee establish an
NRC-approved financial surety arrangement by January 1, 1983, to cover
all costs for mill decommissioning, decontamination, and site
reclamation.
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CONCLUS ION

Hased on the safety and environmental reviews performed, the staff
concludes that the reclamation plan proposed by Atlas in their May 29,
1981 submittal is acceptable. However, as indicated earlier, the
conclusions from ongoing research may necessitate future modifications to
the erosion protection aspects of the proposed plan.

The staff recommends that the amendment authorizing Atlas' proposed dam
lift, if approved, include requirements that Atlas reclaim the tailings
impoundment in accordance with their May 29, 1981 submittal and establish
NRC-approved surety arrangements by January 1, 1983, Based on the above,
the staff recommends that NRC approval of the dam 1ift include revisions
of License Condition Nos. 22 and 24 as follows:

22, The licensee shall reclaim the Atlas Mill tailings disposal area in
accordance with the May 29, 1981 submittal "Report Conceptual Design
and Cost Estimate, Tailings Pile Reclamation, Moab, Utah, for Atlas
Minerals." In addition, surety arrangements covering the tailings
reclamation costs shall be maintained.

24, The licensee shall establish an effective, NRC-approved financia)l
surety arrangement, by January 1, 1983, to cover all costs for mill
decommissioning, decontamination, and site reclamation, and maintain
these or other NRC-approved arrangements thereafter until this
license is terminated by the NRC.

it 9 Haxuia ?4

Peter J. Garcia, Jr., Project Manager
Operating Facility Section Il

Uranium Recovery Licensing Branch
Division of Waste Management

~

Approved by: g{ (‘Lw‘&
H. T, Pe

tteng1T1, Section Leader
Operating Facility Section 1]
Uranium Recovery Licensing Branch
Division of Waste Management

Attachment:
Appendix - Calculation of Radon Emanation Rate
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APPENDIX

CALCULATION OF RADON EMANATION RATE

D.1 INTRODUCTION

The calculation of the radon emanation rate for the reclaimed impoundment area
is based on diffusion theory. The effectiveness of a particular cover material
In attenuating radon depends on the material's ability to restrict the diffu-
sion of radon through it so that the radon gas decays to a solid daughter
product before reaching the surface.

The material properties used to determine radon attenuation are the effective
bulk 4iffusion coefficients (D) and porosities (P) of the cover material and

of the tailings. Values of D may be measured experimentally for a given mate-
rial at its ambient moisture level and expected degree of compaction. Alter-
natively, D can be estimated solely from the moisture content and porosity of
the material, because the large variation (four orders of magnitude) in D from
moisture content obscures the much smaller effects on the value of [ from other
5011 properites. ! Hence, the most important characteristic of cover soils is
their ability to retain moisture.

With the moisture concentration in the cover soils, D may be estimated from the
following empirical correlation of laboratory data:!

D/P = 0.106 exp(-0.261 M), (1)

where M s the weight-percentage of soil moisture and D has units of cm?/s. It
is also possible, using Eq. (1), to express radon attenuation in terms of
porosities and muistures of the tailings and cover. This correlation is mainly
based on a limited amount of laboratory data, and it could possibly be modified
slightly as additional data become available. The basic parameters character-
izing the soils are the diffusion coefficient and the porosity. The equations
given in the next section are expressed in terms of D and P, but for convenience
£g. (1) is used in select cases to give the moisture dependence explicity. The
converted equations may undergo slight modification as more research is
conducted by NRC and other organizations.

D.2 CALCULATION OF BARE RADON FLUX FROM TAILINGS SANDS AND SLIMES

The radon flux from the bare tailings source, Jo' is calculated in the following
way

J_ = [RalpE(ADy/Po)%s x 104, (2)

where

7

{Ra] concentration of Ra-226 in the taili- - solids (pCi/g),

density of the tailings solids (g/cm®),

H

‘\
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E = emanating power of tailings (dimensionless),
DO = effective bulk diffusion coefficient for radon in the tailings (cm?/s),
PO = porosity or void fraction in tailings solids (dimensionless).

The values for computing the bare tailings flux for the Atlas facility are as
follows:

[Ra] = €99 pCi/g;
p =16 g/cm®,
E = 0.2,
Dy/Py = 0.01314 cm?/s,

The factor of 10% converts sguare centimeters to square meters, and the value
of Dg/Py = 0.01314 cm?/s was obtained from £q. (1) based on a tailings residual
moisture of 8%. Substitution of the above values yields

J, = (699 pCi/g)(1.6 g/cm®)(0.2) x (2.1 x 106 s-1 x 0.01314 cm?/s)*
x 10 cm*/m? = 370.0 pCi/m?+s,

Equation (2) assumes effectively infinite depth of tailings. A factor given by

tan h [JA7Uo7P; Xy], where X, is the depth of tailings, is used to account for
finite depth of tailings. However, in cases where the average depth of tailings
is 3 mor more, the factor is effectively unity.

The calculation of separate radon emanation rates for tailings sands and s)imes
i5 based on the assumption that sands comprise 70% of the tailings and contain
15% of the radicactivity. Based on this assumption, the calculation of bare
radon flux from sands and slimes yields the following values:

(1) Sands - 79.2 pCi/m*-sec
(2) Slimes - 1047.0 pCi/m*-sec

D.3 CALCULATION OF RADON EMANATION FROM IMPOUNDMENT AREA

The procedure for determining the radon emanation rate is established in
Appendix P of ref. 2. Since the reclamation plan® stipulates that an average
of 11 feet of tailing sands (8% moisture) be put in place over the slimes (12%
moisture), followed by ten feet of silty sand (8% moisture), the determination
of the total radon flux from the reclaimed impoundment area consists of the
following stages:

1. Determine radon flux through the tailing sands layer and determine the
composite diffusion coefficient of th _[ailing sands and slimes.
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2. Determine the radon flux from the taiiings rollowing attenuation by the
ten feet of soil cover.

3. Add the radon flux from the cover material.

The following equation is used to estimate the radon flux from the slimes
following attenuation by the tailing sands:

3. 2 Jg exp(-byxy) ’ (3)
1 y 1/2 0./ /2
P 0. /P . P P .
(1 pf ( D$7pf ] )+ (1 pf [ U$7pf ] ) exp (=2byx;)
where

by = (APy/D;) V2,

x; = thickness of the sand layer (cm), = 11 ft. x 30.48 cm/ft. = 335.28 cm

Py = porosity of the slimes,

Py = porosity of the sands.
Using Eq. (1), the following D/P values are computed:

0,7Py = 0,01314 cm?/s sands (8% moisture);

Dp/Py = 0.00846 cm?/s +1imes (12% moisture).
Assume that the porosities are eqguivalent for all mzterials. This assumption
s reasonable because long-term mitigation is the topic. Using the above
values and the previously calcuiated radon flux for the slimes, Eq. (3) yields
Jy = 18.4 pCi/m*-s. The total raden flux from the surface of the tailing sands
is therefore 18.4 + 79.2 = 97.6 pCi/m?-~sec.
Equation (3) can be written as

Ji = Jof exp(=byxy), (4)
where

$ 2 o— 2 e . (5)

172 1
p Do/P P¢ Dy/P
(14 p? [ vapf ] )+*(1-~- Ff { nf7p? ] ) exp (=2byxy)

substituting diffusion coefficients for sands and slimes, we get f = 1,26.
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The function f is useful in calculating the composite diffusion coefficient.
This composite diffusion coefficient is computed by the following equation:

by M1 D, _ m=1
g— = 1 p- [ 1= exp (ma.x.) Jexp (- 2 ax: ) | (6)
sm  i=0 "1 j=i+1
where
a; = (AP, /D:h)V2 |
X; = depth of the ith cover soil,
exp (=apxp) = 0
1 g 5
h=[1- --infbb;
Thus, the composite D/P is computed as
D,
7= = Do/Pg + [ =exp (~ayx;) 1+ Dy/Py + [ 1 - exp (-a;xy) ],
52
where

Dy/Py = 0.0046 cm?/s,
0,/P; = 0.01314 cm?/s,
Xy = 332.64 cm,
a = [ 2.1 x 10-% s-1/0.0086 cm?/s x h ].

Now
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