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)
(Source Material License No. SUA-917) )

NRC STAFF RESPONSE TO LICENSEE'S MOTION
TO TEP.M_!NATE THE HEARING PROCEEDING

INTRODUCTION

On March 24, 1988, Atlas Minerals Division of Atlas Corporation

('' Atlas" or "Licensee") flied a motion in whicli it withdraws its request

for hearing and moves the Presiding 0 "icer to dismiss the

above-captioned proceeding. The NRC Staff supports Atlas' motion and,

for the reasons set forth below, the Fresiding Offi:er should grant Atlas'

request.

DISCUSSION

This proceeding was institukd at Atlas' request. See NRC Staff

Response To Order Of February 4,1988 at 3-4 (February 29,1988). The

Comm!asion granted Atlas' request for hearing in ord er to provide Atlas a

forum in which to challenge the Staff's July 31, 19 47 Jroposed denial of

Atlas' application for renewal of its source materials license. Commission

; Order of , September 25, 19R7 at 2 (hereinafter "September 25, 1987

Order") . The Staff proposed to deny Atlas' license renewal application

! because the financial surety arrangements offered by Atlas were not
;

adequate, appropriate, or sufficient to meet the requirements of 10
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C.F.R. Part 40, Appendix A. See July 31, 1987 Order at 4. In'

granting Atlas' request for a hearing, the Commission made clear that

"the issue before the presiding officer shall be whether Atlas' appilcation

for renewal of its license must be denied for failure to submit satisfactory
,

surety arrangements." September 25, 1987 Order at 2.

Subsequently, Atlas and the NRC Staff began discussions in an

effort to resolve this matter without resort to litigation. In furtherance

of this objective, Atlas submitted additional surety arrangements which

the Staff found adequate to satisfy the requirerrents of 10 C.F.R. Part

40, Appendix A. See Letter from Robert D. Martin to Atlas Mineral at 1

(January 5,1988), attached to Status Report Of The Parties (January 7,

1988). Based upon the submission of this additional information and at

Atlas' request, the Staff agreed to reconsider its proposed denial of

Atlas' license renewal application. M. That review was completed in

February 1988 and culminated in the Staff's decision to approve Atlas'

license renewal application and to revoke its July 31, 1987 Order. See

Letter from Robert D. Martin to Atlas Minerais Division at 1 (February

25, 1988), attached hereto as Attachment 1. O

The ef'ect of the foregoing developments is that there is no longer

an issue in controversy between the Staff and Atlas. As notea above,

the only issue raised in thl4 proceeding is whether the July 31, 1987

Order, which proposed to deny Atlas' license renewal application, should
:

1

1

i 1/ Copies of Source Material License SUA-917, as renewed; the Safety
~

j Evaluation Report (SER) For Atlas Minerals, Moab, Utah Mill; and
the Environmental Assessment Report are appended to Attachment 1
and included with this response.

,

|
,

I
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be sustained. That Order has now been revoked and Atlas has'

withdrawn its request for hearing. Thus, there no longer remains any

issue to be resolved by the presiding officer. Conseauently, the

. proceeding should be terminated, b

CONCLUSION

For the reasons stated herein, the Presiding Officer should issue an

order terminating this proceeding.

f s hectfully submitted,

p Qe
i iM'

reDor' l . erry e
.

Counse( for N'RC Staff

Dated at Rockville, Maryland I

this 6th day of April 1988

i

f

,

-..

2/ As tite Staff has explained previously, any person affected by the
Staff's approval of Atles' lic0nse renewal application is entitled to-

i request a hearing pursuant ta 10 C.F.R. 6 2.1205 within the time
| periods prescribed in paragraph (c) of that proposed rule. See

"Informal Hearing Procedures For Materials Licensing Adjudications'"'

52 Fed. Reg. 20089 (May 29,1987) (proposed rule).

;

'

_ _ _ _ , _ _ __ _.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

hElBEFORE THE ADMINISTRATIVE LAW JUDGE
BRANCi

in the Matter of )
) Docket No. 40-3453.

ATLAS MINERALS DIVISION OF )
ATLAS CORPORATION ) ASLPP No. 87-557-05 SP

)
Source Material License No. SUA-917 )

CERTIFICATE OF SERVICE

I hereby certify that copies cf "NRC STAFF RESPONSE TO LICENSEE'S
MOTION TO TEPMINATE THE HEARING PROCEEDING" in the above-captioned
proceeding have been served on the following by deposit in the United States
mall, first class or, as indicated by an asterisk, by deposit in the Nuclear
Regulatory Commission's internal mail system, this 6th day of April 1988.

John H. Frye, Chairman * Ramsay D. Potts, Esa.
Administrctive Judge Robert E. Zahler, Esq.
Atomic Safety and Licensing Board Shaw, Pittman, Potts & Trowbridge

,

U.S. Nuclear Regulatory Commisslor. 2300 N Street, NW'

Washington, DC 20555 Washington, DC 20037

James H. Carpenter * Mr. Richard R. Wetver
Administrative Judge President and Chief Executive
Atomic Safety and Licensing Beard Officer
U.S. Nuclear Regulatory Commission Atlas Corporation

; Washingten, DC 20555 355 Nassau Street
Princeton, NJ 08542

Mr. Richard E. Blubaugh
Regulatory Affairs Manager Office of the Secretary **

Atlas Minerals Division of Docketing and Services Branchj

: Atlas Corporation U.S. Nuclear Rgulatory Comm!ssion
743 Horizon Court, Suite 202 Washington, DC 20555
Grand Junction, Colorado 81506'

Robert D. Martin Malcolm R. Knapp
Regional Aaministrator, Region IV U.S. Nuclear Regulatory Commission
U.S. Nuclear Regulatory Commission Office of Nuclear Materials Safety
611 Ryan Plaza Drive, Suite 1000 and Safeguards
Arlington, TX 76011 Division of Low-level Waste

Management and Decommissioning

|
Washington , D.C. 2055
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Mr. John Darke R. Dale Smith f*

P.O. Box 901 U.S. Nuclear Regulatory Commission ;
,

i Moab, UT 84532 Uranium Recovery Field Office i

i P.O. Box 25325
i Denver, CO 80225
4
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Docket No. 40-3453 WLBrown, RIV
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Atlas Corporation
Atlas Minerals Division
ATIN:. R. E. Blubaugh,

Regulatory Af fairs Manager
743 Horizon Ct., Suite 202
Grand Junction, Colorado 81506

Gentlemen:
I

As detailed in our letter to Atlas dated January 5, 1988, we have found
that your Letter of Credit, No. 119907 dated December 3, 1987 is an
acceptable surety. Therefore, we agreed to reconsider your renewal
application.

We have completed our review and in accordance with the requirements of
10 CFR 40, Subsection 40.32, we have concluded that issuance of the
renewed license, subject to the conditions contained therein will not
constitute an undue risk to the health and safety of the public.

: Therefore, please find enclosed Source Material License No. SUA-917,
authorizing continued operation of the Moab Uranium Mill. By issuance of
this renewed license, my Order dated July 31, 1987, issurid to Atlas,

' Minerals, is hereby revoked. Also enclosed are copies of the Safety
Evaluation Report and Environmental Assessment prepared by the staff.<

1

FOR THE NUCLEAR REGULATORY COMMISSION

/s/'

Robert D. Martin
Regional Administrator

! Enclosures: Source Material License SUA-917, as renewed ,

Environmental Assessmentj
Safety Evaluation Report

,

,

Case Closed: 040034534300
| bec: John Barke
j Moab Public Library

| OFC :RIV:URF0 :URF0 g : D: DF S,.---......7. %.---p:..q u ,:RA : gu m :
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| MATERIALS LICENSE

Pursuant to the Atomic Energy Act of 1954, as amended, the Enern Reorganization Act of 1974 (Public Law 93-43M and Title 10, g
4 Code of Federal Regulations, Chapter I, Parts 30,31,32,33. 34. 35,40 and 70. and in reliance on statements and representations g
g heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, pi

N)
( source, and special nuclear material designated below; to use such material for the purpose (s) and at the place (s) designated below;to
4 deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the appheable Part(s). This >

| license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as amended, and is

y subject to all appheable rules, regulations and orders of the Nuclear Regulatory Commission now or hereafter in effect and to any

y conditions specified below.
,

|'t
}

Ucensee

4 |>
" ' " " *

Atlas Corporation
I ( SUA-917

1;j!

! 2. Atlas Minerals Division
q 743 Horizon Court, Suite 202 ' 4. Expiration date February 28, 1993 l'

4 Grand Junction, Colorado 81506 l
I '4

g 5. Docket or
q Reference No. 40-3453

p%>|N 6. Byproduct, source, and/or 7. Chemical and/or physical 8. Maximum amount that bcensee
4 special nuclear material form may possess at any one time |

' funder this license

4
Natural Uranium Any Unlimited pj

( F

( >i;
i 9. Authorized place of use: Trye licensee's uranium milling facility located at >

| Moab, Utah. {4
( H
y 10. The licensee is hereby authorized to possess byproduct material in the form of p
( uranium waste tailings and other uranium byproduct waste generated by the @
( licensee's milling operations authorized by this license.
4

| 11. For use in accordance with statements, representations and conditions contained g
in Sections 4.2.4, 5 and 7 (except 5.5.10 and 5.5.11) and Appendicos 5.3, 5.5.6 g4

y and 6.0 of the licensee's renewal application dated May 31, 1984 and submittals
q dated December 17, 1984, January 18 and June 5,1985, December 4,1986, and /p
q January 26, 1988, d
& >'

,

f| Whenever the word "will" is used in the above referenced sections it shall denote
a requirement. p!,

q N>

y 12. The mill production per calendar year shall not exceed 850 MT (1,870,000 pounds) ,$
i of barreled U 0 . id3 3
i N'

I 13. Any changes in the mill circuit as described in Figures 3.1-2 and 3.1-3 of the fI licensee's renewal application, shall require approval of the USNRC, Uranium p

| Recovery Field Office, in the form of a license amendment. q

! 14. The licensee is hereby exempted from the requirements of Section 20.203(e)(2) of
i 10 CFR 20 for areas within the mill, provided that all entrances to the mill are Fj

( conspicuously posted in accordance with Section 20,203(e)(2) and with the words, y

| "Any area within this mill may contain radioactive material." i*
4 ,

4 i
4 ij,

4 ij
|>g| Du Jst- |

1
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f 15. The results of sampling, analyses, surveys and monitoring; the results of
q calibration of equipment; reports on audits and inspections; all meetings and p
q training courses required by this license; and any subsequent reviews, p.

d investigations, and corrective actions, shall be documented. Unless otherwise >-
I specified in USNRC regulations, all such documentation shall be maintained for a k

j period of at least five (5) years. [
| 16. The licensee shall maintain effluent control systems as specified in Section 3.3 f
( of the licensee's renewal application with the following additions: >
( k-
( A. Operations shall be immediately suspended in the affected area of the mill 4
4 if any of the emission control equipment for the yellowcake drying or f
f packaging area is not operating within specifications for design g
q performance,

p;-
-

p

(
4 B. The licensee shall, during all periods of yellowcake drying operations,

)f4 assure that the scrubber is operating within the manufacturer's recommended

| ranges for water flow and air pressure differential necessary to achieve g
design performance. This shall be accomplished by either (1) performing and g'4

g documenting checks of water flow and air pressure differential hourly during
g operation or (2) installing instrumentation which will signal an audible
i alarm if either water flow or air pressure differential fall below the N

( manufacturer's recommended levels. If an audible alarm is used, its h

| operation shall be checked and' documented daily. |
W

C. Air pressure differential. gauge.s.for. emission control equipment other than p
the wet scrubber shall be read and the readings documented once per shift >
during operations.

,

D. Any changes in the effluent control systems, as described above, shall |require approval by the USNRC, Uranium Recovery Field Office, in the form of g
a license amendment. p

>
17. Atlas shall implement a ground water detection monitoring program to ensure >

d compliance to 40 CFR 192.32(a)(2) which includes the following elements: h
i &

A. Atlas shall monitor at the temporary point of compliance and background f|
q wells for the following indicator parameters: Arsenic, Selenium and pH. p

q Atlas shall utilize analytical techniques capable of providing lower limits >
d of detection of 0.005 mg/l and 0.001 mg/l for arsenic and selenium, >
d respectively. Measurements of pH shall be reported to the nearest 1/10 h

f standard unit.

B. The determination of compliance shall be based upon sampling Well >N-3. f
( >
( C. The determination of background levels for the parameters specified in

g&4 subsection (A) shall be defined by sampling Well ATP-3.

i s><
d >
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i SUPPLEME NTARY SHEET
4

40-3 m,__ p
1 >
1 F
1 h

e

4 Fj

| D. Atlas shall sample for those parameters specified in subsection (A) at those h
1 wells designated in subsections (B) and (C) on a monthly basis for a period
1 of one (1) year and at least twice annually thereaf ter. All semiannual
1 samples shall be taken at least four months apart.
1

j E. Atlas shall, within 60 days of collection of the last of the twelve monthly ,1

) samples, propose for USNRC review and approval background levels for g
j indicator parameters and a statistical procedure for identifying significant p
1 changes (95% confidence level) between data from the wells specified in h
1 subsections (B) and (C). h

f>
1

| F. Atlas shall report the data required by subsection (D) semiannually along
$ with those data required by Condition No. 48 in accordance with the p
j reporting format in the Attachment entitled, "Detection Monitoring Data >
1 Report." f
1 h
4 G. Atlas shall report at least annually in accordance to reporting requirements f
| specified in subsection (F) the rate and dire'ction of ground-water flow g
y under the tailings impoundment. g

'

W
18. Release of equipment or packages from.the restricted area shall be in accordance >

with the attachment to SUA-917 entitled, "Guidelines for Decontamination of M

Facilities and Equipment Prior to Sejease for'' Unrestricted Use or Termination of fLicenses for Byproduct or Source Materials" dated September,1984. g
W

19. The licensee shall.have in operation..within ninety (90) days prior to resumption p

1 of operations, instrumentation to detect ru'ptures of the tailings discharge and
>N1 solution return lines when these lines are being utilized. Indications of a

possible rupture of these lines shall result in activation of an alarm in an f
4

occupied area of the mill. The instrumentation shall be tested daily, and the g
testing documented, to ensure proper operation. p

V

20. The licensee shall conduct and document at least one inspection of the tailings >

embankment per day and shall immediately notify the USNRC, Uranium Recovery Field >

] Office, by telephone and telegraph, of any failure to the tailings dam or f
j tailings discharge and solution return system which results in a release of

radioactive material and/or of any unusual conditions which if not corrected
could lead to such a failure. This requirement is in addition to the reporting

i requirements of 10 CFR 20. H
i >

4 21. The licensee'shall submit a detailed decommissioning plan and cost estimate for h
4 the Moab Mill Site by February 28, 1988. p

1 s
2L Occupational exposure calculations shall be performed and documented within one p

j (1) week of the end of each regulatory compliance period as specified in >

1 10 CFR 20.103(a)(2) and 10 CFR 20.101(b)(2). Routine samples taken in airborne h
4 h

; 4 h
i h

i >1Fq

1 N
t,i

,

o
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4 ore dust and yellowcake areas shall be analyzed in a timely manner to allow
| exposure calculations to be performed in accordance with this condition, p)

( Non-routine samples taken in ore dust and yellowcake areas shall be analyzed and
>i

1

d the results reviewed by the Radiation Control Coordinator (RCC) within >

j two (2) working days after sample collection.

23. Standard written procedures shall be established and maintained for all f4

| operational (processing) activities involving radioactive materials tha+, are
@plq handled, processed or stored. Standard operating procedure:, for operational

( activities shall enumerate pertinent radiation safety practices to be followed, h
4 Additionally, written procedures shall be established for nonoperational (non E,
i processing) activities to include in plant and environmental monitoring, bioassay h

| analyses, and instrument calibrations. Special written procedures shall be h
( established for use when the plant is in an extended standby or shutdown p
q condition. Up-to-date copies of all written procedures shall be kept in the W
( applicable mill areas. >|
4 h
4 All written procedures, including special shutdown' procedures, shall be reviewed hI and approved in writing by the RCC before implementation and whenever a change in p

| procedure is proposed to ensure that proper radiation protection principles are p
i being applied. The RCC shall perform a documented-review of"all existing >
I procedures at least annually.' At least 15 days prior to implementation of M

[h
| special shutdown procedures Atlas shall notify'the USNRC, Uranium Recovery Field

|
Office.

i >!24. The personnel contamination surveys conducted in.accordance with Section 5.5.5.2 pg

( of the application, shall be documented and'ma,intained. In addition, the >

( licensee (RCC or qualified alternate) shall perform spot personnel surveys for h,

|
alpha contamination at least quarterly on employees leaving the restricted area.

25. The licensee shall use a Radiation Work Permit (RWP) for all nonroutine work not h
'

| covered by an existing procedure where the potential for significant exposure to p

( radioactive materials exist. 'The RWP shall be approved by the RCC or an ht

( alternate, qualified by way of specialized radiation protection training, and W
4 shall at least describe the following: f
I g;

A. The scope of work to be performed and the potential radiological hazards. p

f'

B. Any precautions necessary to minimize worker exposure to radioactive h
material s. &'

i h,

h;
,

i C. The radiological monitoring and sampling necessary prior to, during, and
| following completion of the work in order to assess any potential exposures.'

p

( >'

| ( 26. Notwithstanding the representations in Appendix 5.3 to the renewal application, >

d the licensee shall develop and implement procedures to ensure that visitors and
h>4

(

@>1
\ (
l 4

| 4 k
I 4 F

( N'

t .
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A

contractors receive instruction and training in accordance with Section 19.12 of h10 CFR 19, prior to entering any restricted area. p1
:

(>127. The existing on-site catchment basin west of the S-X units shall be maintained in
; a condition and with enough remaining available capacity to assure the collection H

of any spillage of chemicals from hazardous chemical storage tanks within the hgraded area. Any storage tanks containing hazardous chemicals which are not g
located within the graded area shall be surrounded by individual containment pi

>

dikes capable of containing all leakage. hl
&

; 28. Notwithstanding the representations in Section 5.5.5 of the licensee's
p}'application, the licensee shall conduct weekly alpha contamination surveys of

lunch rooms, change rooms, shower rooms and offices when they are in use, g

P'
W

29. A copy of the report documenting the annual ALARA audit in'accordance to &
Section 5.1.4 of the renewal application dated May 31, 1984, shall be submitted y
to the USNRC, Uranium Recovery field Office, for review within 30 days of gcompletion of the auciit report. ;; p

'

V
30. In addition to the tailings embankment surveillance and inspection program bl

'

specified in Section 4.2.4 of the licensee's renewal application dated May 31, F

|g
1984, the licensee shall comply with the folloQing:

.:. .
A. Notwithstanding any statements to the contrary, the professional responsible p

for tha annual technical evaluation re' port shall ensure' that all field g
inspectors are trained to recognize and assess signs of possible distress or p
abnormality.

B. All routine inspection reports shall be dated and maintained on file at the fmill site for use in developing the annual report, g

N
C. The results of ground-water sampling and piezometer and pond level >

measurements shall be maintained in graphical form and on file at the mill >
site for use in developing the annual report. f

W
D. The annual technical evaluation report shall inr.lude an assessment of the p

hydraulic and hydrologic capacities, water quality and structural stability g
of the tailings impoundment. W

$
E. A copy o'f each annual technical evaluation report shall be submitted to the fUSNRC, Uranium Recovery Field Office, within one (1) month of its g

completion. p

W
31. In addition to the requirements in Section 5.2 of the renewal application, the >

Regulatory Affairs Manager (RAM) and Radiation Control Coordinator (RCC) shall >|

>1
4
>>
>

I
..
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>
4 h,

| have the minimum education, training, and experience as detailed in Section 2.4.1 h
, of Regulatory Guide 8.31 dated May 1983. p

! 32. Radiation survey instruments shall be calibrated at least semiannua'ly or at the
( manufacturer's suggested interval, and af ter each repair, whichever 0; sooner. fi All radiation survey instruments shall be checked for proper operation using a g

| radiation check source prior to each day's use. Per table air sampling equipment p
q shall be calibrated af ter repair and at least quarterly or at the manufacturer's p1

( suggested interval, whichever is sooner. Flow rates on portable samplers shall kl
( be checked and documented prior to each day's use. Fixed continuous air samplers h
i shall be calibrated af ter, repair and at least quarterly or at the manufacturer's h

p(
I suggested interval, whichever is sooner. Flow rates on fixed continuous air
( samplers shall be chccked each time the sampling head is changed.
4 h
( 33. The licensee shall implement an interim tailings stabilization program as F

i specified in the March 16, 1987 submittal. In addition, this program shall h
4 include written. procedures which are of sufficient detail to describe inspection h

methodologies, management notifications and implementation of corrective actions f
8

| to assure compliance to Criterion 8 of 10 CFR 40, Appendix A. As a minimum the g
g licensee shall,. perform at least weekly a documented inspection to assure the p

i effectiveness of the control methods used. Corrective actions taken shall be >
| documented in response to inspection findings. Corrective actions shall be M

| computed within 30 days.unless a longer period is approved in writing by the .h
USNRC.

'~

{

| 34. The licensee is autyhorized to dispose of byproduct material contaminated solid
wastes generatediat the Moab Hill in the sump collection pond as described in the >

( licensee's submittal dated February 29, 1984, h
h( *

.
.

35. Notwithstanding representations made in Section 4.3 of the renewal application fj
the licensee shall not dispose of materials other than uranium mill tailings, p, ,

q spent resins, raffinate, vanadium waste residues, liquids or residues contained p

; g in the catchment basin described in Condition No. 27, or liquid sanitary wastes >
| | in the tailings pond, without the specific authorization of the Uranium Recovery >

| ( Field Office, USNRC. If liquid sanitary wastes are discharged to the tailings >

| pond, written authorization shall first be obtained from the Utah Bureau of Water f
8

'

| Pollution Control, A copy of the written authorization shall be submitted to the p

g Uranium Recovery Field Office prior to the discharge of the liquid sanitary p

I wastes. h,

| | h

h(
| I The licensee 4 hall not discharge any liquids or solids to the tailings
| 1 impoundment during nonoperational periods other than needed to perform routine or
j | preventative maintenance, without prior written approval of the NRC. p

I ( >

| q 36. Except as authorized by Condition 40 below, the licensee shall not make any h
' ( changes in the tailings retention system without specific prior approval of the &

4 h

( t

4 m
l 4 h

3 a
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i USNRC, Uranium Recovery Field Office, in the form of an amendment to this N

| license.
(
( 37. Reclamation phase modifications to Moab Wash shall be as specified in the "Pilot
( Channel" option of the licensee's submittal dated October 13, 1983 with the
( following modifications:
( >4

| A. The pilot channel bottom shall be sloped at a 1% grade away from the
q tailings pile (i.e., to the north). p

( >!
( B. Excavation material shall be used to backfill the entire length of the hi existing Moab Wash channel, with the fill sloped away from the tailings f4 pile. Any remaining excavation material shall be used to construct a berm g

| on the south side of the pilot channel to increase channel capacity. p

i W
( In addition, operational phase modifications to Moab Wash shall be maintained in F
( accordance with the licensee's submittal dated October 26, 1982. N
( k
( 38. Mill tailings other than samples for research shall not be transferred from the f
| site without specific prior approval of the USNRC, Uranium Recovery Field Office, p

( lhe licensee shall maintain a permanent record of all transfers made under the p
q provisions of this condition. >.

>~g

g|
39. Atlas shall, in accordance with submittals. dated February 25.and June 29, 1987,

develop methods and procedures prior.to reclamation,1 o ensure that:t

>
A. The entire area of contaminated soil southeast of the tailings impoundment, >q

d consisting of approximately 6.6 acres with an estimated volume of $
( 25,000 cubic yards, is placed in the tailings pond and otherwise ensure that h
i the entire area'is decontaminated consistent with 10 CFR Part 40, h

Appendix A, Criterion 6. f
8

I *
B. The entire area west of State Highway No. 279 identified as exceeding Ra-226 >q

( levels provided in 10 CFR Part 40, Appendix A, Criterion 6, shall be removed )
4 and placed in the tailings pond prior to final reclamation. By our letter h
d dated FebrLary 25, 1987, background for the area west of State h

| Highway No. 279 is 5.5 pCi/gm Ra-226. f
d >
q C. Records of all surveys and soil analyses of the section southeast of the
d tailings impoundment and west of State Highway No. 279 shall be maintained
( until the USNRC authorizes their disposal.
(
8 40. A. Construction of the tailings embankment to elevation 4076 feet shall be in
h accordance with Appendix B of the submittal "Report of Stability Analyses,
( 18-foot Raise of Tailings Embankment to Elevation 4076 Feet, Moab, Utah, for p

( Atlas Minerals" dated June 4, 1981, with the following exceptions: p

( h
( h

4(
h,
F'

, -
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1) Quality control tests shall be performed at the frequencies specified f4

| below (ASTM Standard Methods): p

( f

g|
( a) Compaction Test, D-698 - At least five full tests prior to >
4 construction using a range of representative borrow soils followed

| by one point tests at a frequency of at least one per 5,000 cubic g
, yards of fill placed. The family of curves developed from the g

i full compaction tests shall be used in evaluating one point test pl

4 data. N
4 p

( b) Gradation test, D-422 - At least one test per 5,000 cubic yards of h

| fill placed. (
( kl
( - c) Nuclear moisture and density tests D-3017 and 0-2922, respectively N
( - At least one test per 2,500 cubic yards of fill placed. p

i V

4 d) Conventional moisture and density tests 0-2216 and D-1556, h

| respectively - Calibration of the nuclear tests specified in (c) f
y above shall be performed using the tests specified in this section p

i prior to beginning construction and at least once per 50,000 cubic p

i yards of fill placed thereafter. >
p

4
.

u e) Additional gradation testing shall be.performe' if the gradation hd

,I 'of material appears to differ significantly frca materials fpreviouslyg tested. If the gradation has charjged significantly, a p,
q full compaction test shall be performed. c. p

i >

d. 2) Embankment piezometers shall be read at a weekly frequency during h
construction and until readings have stabilized. Thereafter, g
piezometers shall be read on a monthly frequency, p

( Y

( 3) A report describing construction. activities and containing the results p

q of all quality control testing specified in (1) above shall be W
( submitted to the USNRC, Uranium Recovery Fielo Office, within six F

|
months of completion of construction. f

4 0
B. The licensee shall maintain a minimum of six feet of freeboard and 150 feet pj

4
q of beach between the embankment crest and the ponded liquid. >

(
( C. Drainage berms shall be installed over seepage areas on the embankment prior
4 to construction of the lift. These berms shall be graded to protect against
I piping of the embankment material.

( 41. The licensee shall reclaim the tailings disposal area in accordance with the May W
( 29, 1981 submittal "Report, Conceptual Design and Cost Estimate, Tailings Pile >

( Reclamation, Moab, Utah, for Atlas Minerals." In addition, the licensee shall ,y f
I h

s
b( L

'

s

5
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4 A
4 July 1,1988, provide for USNRC, Uranium Recovery Field Office, review and f
| approval in the form of a license amendment, the following information: g

bli
'

( A. An engineering design for the rock layer to be placed on pile outslopes. >1

( The rock layer shall be designed assuming unconcentrated sheet flow from a N
4 Probable Maximum Flood (PMF) event if the reclamation plan is modified to f
f include placement of rock on the pile top or a concentration of sheet flow g

from a PMF if the pile top remains unrocked. pq

i k

h|
( B. A design for riprap placement based on rock durability. The information >
( shall include the results of additional laboratory testing (specific
4 gravity, absorption, and sodium sulfate soundness tests) and a proposal for h

i

f selective screening and placement of rock and/or oversizing of the rock for f
q more frequently saturated areas to assure protection of the reclaimed pile Q
q for a 1000 year period, to the extent practscable. >

F

C. An analysis of alternatives for modifying the existing plan to include h
slopes of SH:1V or flatter for all outslopes.which receive runoff from the h

| pile top. The information submitted shall', include an evaluation of costs ffor various pile configurations.
, ga

d
* ' P.

| 42. The licensee shall maintain an NRC-approved'fina' cial . surety arrangement, >n
q consistent with 10 CFR4.40, Appendix A, Criteria 4 and 10, adequate to cover the >

|
estimated costs, if accomplished by a third party, for decommissioning and k
decontamination of the mill and mill ~ site, for reclamation of any tailings or fg waste disposal areas, ground water restoration as, warranted and the long-term p,

( surveillance fee. Within three (3) months of NRC' approval-of a revised >
q reclamation / decommissioning plan, the licensee shall submit, for NRC review and b

| 5 approval, a proposed revision to the financial surety arrangement if estimated
>|>d costs in the newly approved plan exce(d the amount covered in the existing

financial surety. The revised surety shall then be in effect within three (3) h
,

d

| months of written NRC approval. Annual updates to the surety amount, required by h
10 CFR 40, Appendix A, Criteria 9 and 10, shall/be submitted to the NRC at least >

( three (3) months prior to the anniversary of the effective date of the existing
>f( surety instrument. If the NRC has not approved a proposed revision to the surety<

| coverage 30 days prior to the expiration date of the existing surety arrangement, f| )j the licensee shall extend the existing surety arrangement for one year. g

| N
Along with each proposed revision or annual update, the licensee shall submit'

supporting documentation showing a breakdown of the costs and the basis for the'

cost estimates with adjustments for inflation, maintenance of a minimum
15 percent contingency fee, changes in engineering plans, activities performedi

j and any other conditions affecting estimated costs for site closure. The

i licensee shall also provide the NRC with all surety related correspondence
submitted to the State, a copy of the State's surety review and the final
apprcved surety arrangement, if applicable. The licensee shall also ensure that >|
the surety, where authorized to be held by the State, expressly identifies the|

i
1.<s t>:

| N >N.,

!s LN
t
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4 >
4 NRC portion of the surety and covers the decommissioning and decontamination of h

| the mill and mill site, reclamation of the tailings and waste disposal areas, f
q soil and water sample analyses to confirm decontamination, ground water p
g restoration as warranted and the transfer of +he long-term surveillance fee to p

( the U.S. General Treasury. The basis for th? cost estimate is the NRC approved h
( reclamation / decommissioning plan or NRC approved revisions to the plan. >

Attachment entitled, "Recommended Outline for Site Specific Reclamation and k4

| Stabilization Cost Estimates," outlines the minimum considerations used by the h
4 NRC in the review of site closure estimates. Reclamation / decommissioning plans p

( and annual updates should follow this outline. >
i h
4 Atlas' currently approved surety instrument, Irrevocable Letter of Credit No. h

f 119907, issued by the Bank of America, in favor of the.NRC, shall be continuously hmaintained in an amount no less than $6,000,000 for the purpose of complying with pq

i 10 CFR 40, Appendix A, Criteria 9 and 10, until a replacement is authorized by p
q the NRC. For the purposes of the annual update of Atlas''bost estimate required F
4 by Criterion 9, October 31 1987, is designated as-the effective date of the >

|
existing surety arrangement.

{

l
43. Prior to termination of this. license, the licensee shall provide for transfer of f

~

title to byproduct material and land, including any interests therein (other than W
land owned by the United States or'the State'4TNJtah), which is used for the >

d disposal of such byproduct material or is essehtf al to ensure the long term Hr
I stability of such disposal site to khe ' United' States or the State of Utah, at the H

| State's option.
~

f
f Ns't f the ore piles by water44. The licensee shall minimize disper'sa l Y

sprinkling or other dust suppression techniques,, unless a documented weekly
5 inspection indicates'that the moisture content of the ore and/or weather h

f[
( conditions are controlling dusting. ' '

Beforeengaginginanyactivitynotpreviously'assesYedbytheNRC,thelicenseef 45.
g shall prepare and record an environmental ' valuation of such activity. When the p

p evaluation indicates that such activity ma, esult in a significant adverse W

( environmental impact that was not assessed, or that is greater than that assessed b

in the Final Environmental Statement (NUREG-0453), the licensee shall provide a
written evaluation of such activities and obtain prior approval of the USNRC,
Uranium Recovery Field Office, for the activity, h

( >

( 46. Prior to disturbing any presently undisturbed soils for mill related activities >

( (including b'orrow areas for tailings reclamation cover) in the future, the >

( licensee shall have an archeological survey conducted of the site (s) to be |4 disturbed. The Utah State Department of Development Services and the U.S. p

| Department of the Interior shall be contacted by the licensee prior to the survey p

g to provide assistance or comment in planning such a survey. The completed survey >

( shall be submitted to the USNRC, Uranium Recovery Field Office, for review and >
,

approval to proceed prior to any disturbance of presently undisturbed areas.,

: < t
4 b,t

( >

hi(
* -

|
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47. The licensee shall conduct an annual survey of land use (grazing, residence, ff
q wells, etc.) in the area within two miles of the mill and submit a report of this p
q survey annually to the USNRC, Uranium Recovery Field Office. This report shall p

g indicate any differences in land use from that described in the licensee's k
4 previous annual land use report. The report shall be submitted by March 31 of h

rach year. f
| 48. The results of the effluent and environmental monitoring programs required by pj
q this license shall be reported in accordance with 10 CFR 40, Section 40.65 with

W>1( copies of the report sent directly to the USNRC, Uranium Recovery Field Office.
4 Data from the effluent and environmental monitoring program shall be reported in N
4 accordance with the format in the attachment to SUA-917 entitled, "Sample format f
| For Reporting Monitoring Data." g

( W
q 49. The licensee shall conduct an environmental and effluent monitoring program as W
( specified in the renewal application in accordance with Table 5.5-8 during normal >
( operations and Table 5.5-9 during periods of extended shutdown with the following h
4 modifications: f
I sA. Air particulate samples.shall be analyzed for U-nat, Ra-226, and Th-230, p

quarterly, >
d h

B. The analysis of quality.c'ontrol samples shall be in accordance with Section h
6.3 of Regulatory Guide 4.15. |

C. Lower limits of detection utilized for sample analysis shall be in h
q accordance with Section 5 of Regulatory Guide 4.14. >
4 h
i D. Soil and vegetation sampling .nall be analyzed annually for Ra-226 and >

( Pb-210. k
( h

50. The licensee shall conduct a bioassay program in accordance with Section 5.5.4 of h|
q the renewal application with the following additions: )
( h
( A. Laboratory surfaces used for in-house bioassay analyses shall be h

| decontaminated to less than 25 dpm alpha-(removable)/100 cm2 prior to hanalysis of samples. g4

( >
q B. Anytime an action level of 15 ug/l uranium for urinalysis is reached or p
( exceeded, the licensee shall document the corrective actions which have been >
4 performed in accordance with Revision 1 of Regulatory Guide 8.22, dated >
( January 1987. This documentation shall be submitted to the NRC, Uranium |
| Recovery Field Office, as part of the semiannual report required by 10 CFR p

40.65 and Condition No. 48 to this license, p
4

>
C. Anytime an action level of 35 ug/1 for two consecutive specimens or 130 ug/l h

4 uranium for one specimen for urinalysis is reached or exceeded, the licensee

< v
4 >Ia F: y

dia
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4 >)
q shall document the corrective actions which have been performed in h
( accordance with Revision 1 of Regulatory Guide 8.22. This documentation
( shcIl be submitted to the NRC, Uranium Recovery field Of fice, withir. thirty
I (30) days of exceeding the action level.
(

| 51. The installation of the ion exchange column at the Velve+ Mine shall Le in
4 accordance with pages 17 and 18 of the licensee's submittal dated November 1, p

( 1983, with the exception that sampling for airborne uranium shall be performed at p
( least monthly. >
q N

| FOR THE NUCLEAR REGULATORY COMMISSION f
f

4 .)
| iWt S
i Dated: FEB 2 51998 . Dale Smith, Director >
i Uranium Recovery field Office >

| Region IV
p
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shall document the corrective actions which have been performed in
accordance with Revision 1 of Regulatory Guide 8.22. This documentation
shall be submitted to the NRC, Uranium Recovery Field Office, within thirty
(30) days of exceeding the action level,

f

51. The installation of the ion exchange column at the Velvet Mine shall be in
accordance with pages 17 and 18 of the licensee's submittal dated November 1,
1983, with the exception that sampling for airborne uranium shall be performed at
least monthly.

!

FOR THE NUCLEAR REGVLATORY COMMISSION

/s/:

Dated: MB251988 R. Dale Smith, Director
Uranium Recovery Field Office
Region IV
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT

,

PRIOR TO RELEASE FOR UNRESTRICTED USE
,

OR TERf4! NATION OF LICEtiSES FOR

BYPRODUCTORS@RCEMATERIALS

.

.

U. S. Nuclear Regulatory Comission
Uranium Recovery Field Office
Region IV -

Denver, Colorado 80225

SEPTElFJER 1984
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The instructions il this guide in conjunction with Table I specify the
radioactivity and radiating expostre
accomplishing the decontominaticoqnd, rate limits which should be used in' survey of surfaces or premises and
equipment prior to abandonment or rek9se for unrestricted use.

'

1. The licensee shall make a reasonable effort to eliminate residual
contamination.

2. Radioactivity on equipment or surfaces shall not be covered by
paint, plating, or other covering material unless contamination
levels, as determined by a survey and documented, are below the
limits specified in Table I prior to applying the coverino. A
reasonable effort must be made to minimize the contaminaHon prior
to use of any covering.

3. The radioactivity on the interior surfaces of pipes, drain lines, or
ductwork shall be determined by making measurements at all traps,
and other appropriate access points, provided that contamination at
these locations is likely' to be representative of contamination on
the interior of the pipes, drain lines, or ductwork. Surfaces of
premises, equipment, or scrap which are likely to be contaminated
but are o' such size, construction, or location as to make the
surface inaccessible for purposes of measurement shall be presumed
to be contaminated in excess of the 1,i.mits.

,

4. Upon request, th Commission may authorize a licensee to relinquish
possession or control of premises, equipment, or scrap having
surfaces contaminated with materials in excess of the limits
specified. This may include, but would not be limited to, special
circumstances such as razing of buildings, transfer of premises to
another organization continuing work with radioactive materials, or
conversion of facilities to a long-term storage or standby status.
Such requests must:

a. Provide detailed, specific information describing the premises,
equipment or scrap, radioactive contaminants, and the nature
extent, and degree of residual surface contamination.

b. h avide a detailed health and safety analysis which reflects
that the residual amounts of materials on surface areas,
together with other considerations such as prospective use of
the premises, equipment or scrap, are unlikely to result in an
unret:onable risk to the health and safety of the public.

. . _ _ _ . - . . .-. - .. .
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5. Prior to . release of premises for unrestricted use, the licensee
shall make a comprehensive radiation survey which establishes that
contamination is within the limits specified in Table I. A copy of
the survey report shall be filed with the Uranium Recovery Field
Office, Region IV, P.O. Box 25325, Denver, CO 80225. The survey
report shall:

a. Identify the premises,

b. Show that reasonable effort has been made to eliminate residual
contamination.

c. Describe the scope of the survey and general procedures
followed.

d. State the findings of the survey in units specified in the
instruction.

Following review of the report, the NRC will consider visiting the
facilities to confirm the sur.ey. The licensee shall not release the
premises for unrestricted use without the written approval of the USNRC
staff.

-
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; TABLE I

.

ACCEPTABLE SURFACE CONTAMINATION LEVELS

. -

-

NUCLIDES^ bcf
AVERAGE MAXIMUM

bdf D*I
REMOVABLE

,

,

1-nat, U-235, U-238, ands

5,000 dpm /100 cm2 15,000 dpm /100 cm2 1,000 dpm ./100 cm2issociated decay products

iransuranics, Ra-226, Ra-228,
Th-230, Th-118, Pa-231, 100 dpm/100 cm2 300 dpm/100 cm2 20 dpm/100 cm2

'

i Ic-227, 1-125, 1-129
i

ih-nat, Th-232, Sr-90, 1,000 dpm/100 cm2 3,000 dpm/100 cm2 200 dpm/100 cm2;la-223, Ra-224, U-232, I-126,
;t-131, 1-133

' leta-gamma emitters (nuclides
i <ith decay modes other than c.000 dem /100 cm2 15,000 dpm /100 cm2 1,000 dpm /100 cm2tipha emission or spontaneous

'ission) except SR-90 andj

3 ithers noted above.
|

i :

'Where surface contamination by both alpha- and beta-gamma-emitting nuclides exists, the limits established for al hnd beta-gamma-emitting nuclides should apply independently.
.

p a-

'As used in this table, dpm (disintegrations per minute) means the rate of emission by radioacti
;

'

, etermined b; correcting the counts per minute observed by an appropriate detector for background, efficiency, andve material as
, eometric factors associated with the instrumentation.

j rea, the average should be derived for each such object.j Measurements of average contaminant should not be averaged over more than 1 squarr meterFor objects of less surface.

j The maximum contamination level applies to an area of not more than 100 cm2
]
!

I
i

'
- ._ _



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

.- ..

TABLE 1 ''

.

! .

'

-2-

[The amount of removable radioactive material per 100 cm2
$ry filter or soft absorbent paper, applying moderate pressure, and assessing theof surface area should be determined by wiping that area withdipe with an appropriate instrument of known efficiency

When removable contamination on objects of less surface areaamount of radioactive material on theis determined, the pertinent levels should be reduced proportionally and th
.

:

ihould not exceed 0.2 mrad /hr at 1 cm and 1.0 mrad /hr at I cm!The average and max; mom radiation levels associated with surface contaminatie entire surface should be wiped.on resulting from beta-gamma emitters.ser square centimeter of total absorber.
, respectively, measured through not more than 7' milligrams1
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RECOMMENDED OUTLINE FOR SITE SPECIFIC RECLAMATION
AND STABILIZATION COST ESTIMATES

As required under Criteria 9 and 10 of 10 CFR Part 40, Appendix 4, the
licensee shall supply sufficient information for NRC to v?rify that the
amount of coverage provided by the financial assurance accounts for all
necessary activities required under the license to allow the license to
be terminated. Cost estimates for the following activities (where
applicable) should be submitted to NRC with the initial license -

application or reclamation plan and updated annually as specified in the
license. Cost estimates must be calculated on the basis of completion of

, all activities by a third party. Unit costs, calculations, references,
assumptions on equipment and operator efficiencies, etc. , must be
provided.

Detailed Cost Information Breakdown for Hills and In-Situ Facilities

The detailed cost information necessary to verify the cost estimates for
the above categories of closure work is described in the following
outline.

I. FACILITY DECOMMISSIONING

Mill Site Decommissioning. - Dismantling, decontamination and/or
disposal of all structures and equipment. - Excavation and burial of
contaminated earth (in vicinity of mill site, ore storage area,

. access roads around the perimeter of the tailings disposal site,
evaporation pond residues, etc.) - Reclamation of disturbed areas
from the above clean up activities.

In-Situ Facility Decommissioning - This includes dismantling,
decontamination and disposal of all structures and equipment. This
may be accomplished in two phases. In the first phase, only the
equipment not used for ground-water restoration is removed. The
remaining equipment would be removed in a second phase, when
ground-water restoration and well plugging is complete. The
buildings used for the in-situ operations may be decontaminated and
released for unrestricted use.

,

A. Salvageable building and equipment decontamination (list). For
each building or pieces 3f equipment listed, the following data
should be provided.

1. Labor for dismantling and decontamination

a. Person-hours and categories of labor

b. Average hourly wage for each category

1
'

_ __
.
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c. Total labor cost (benefits, insurance, etc. , and all
labor overhead must be included here or calculated on
the basis of total project labor)

2. Equipment and material for dismantling and decontamination

a. Itemization of equipment and material to be used for
decontamination

b. Itemized cost for material and equipment cost per
hour listed in (a) above (equipment costs must
include hourly operating, ownership and overhead
expenses)

c. Operating hours for each piece of equipment

d. Total equipment and material cost

B. Non-salvageable building and equipment disposal

1. List of major categories of building and equipment to be
disposed of cad their corresponding quantities

a. Structures (list each major) (tons of material and
building volume cubic feet)

b. Foundation concrete (cubic yards)

c. Process Equipment (tons)

d. Piping & Insulation (lump sum)

e. Electrical & Instrumentation (lump sum)

2. Unit cost of disposal for each item above (include
equipment, labor, material, transportation, and disposal

, costs)

3. List and state how each chemical solution within the mill
area will be disposed of along with the associated cost of

; disposal

4. Total cost

C. Restoration of contaminated areas (ore storage pad, access
roads, process area, affected ground water, evaporation pond
residues, etc.)

- . . . _ . _ ._ _ __.
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Removal and Disposal of Evaporation Pond and Residues - These
materials should be transported to a licensed tailings area or
licensed disposal site. The quantity of material to be removed
and the distance to the disposal site and the fees charged by
the receiving facility are important considerations in
determining the costs of disposal.

Reclamation - This entails recontouring the well fields and
evaporation ponds and placing top soil or other materials
acceptable to NRC. This may also include revegetation.

1. Removal

a. Area, depth and quantity of material to be removed
(area, feet and cubic yard--or size of liner if
appropriate)

b. Unit cost (include excavation, loading,
transportation and deposition)

c. Total cost (equipment and labor)

2. Revegetation

a. Area to be revegetated (acre)

b. Unit cost (include fill material replacing topsoil,
and revegetation cost)

c. Total cost (equipment, labor and materials)
i

II. GROUND-WATER RESTORATION AND WELL PLUGGING

Hill Site Ground-Water Restoration - A major concern in the
,

; termination of a mill license is the restoration of aquifers that
have been contaminated by the operation of a tailings impoundment.i

As this concern is added to the site-specific reclamation plans, the
licensee should include these costs in their surety until the
licensee is released from further ground water restoration
activities.

In-Situ Site Ground-Water Restoration - In most cases, ground-water
restoration consists of ground water sweeping and water treatment
with partial reinjection. The water treatment equipment used during
the uranium recovery phase of the operation is generally suitable
for the restoration phase. The capital cost of this equipaent is

! usually absorbed during the initiai stages of the operation leaving
|

_ _ _
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only the costs of operation, maintenance and replacement filters for
the restoration phase. However, if additional equipment will be
required for restoration, associated costs should be detailed here.

A. Method of restoration

8. Volume of aquifer required to be restored - area and thickness
of' aquifer -- number of r equired pumping cycles -- cycling time

C. Equipment associated with aquifer restoration (e.g., R0 unit)

D. Verification sample analysis

1. number of samples

2. unit cost for sample collection and analysis (per sample)

3. total cost for verification sample analysis

E. Well plugging

1. number of drill holes to be plugged

2. depth and size of each drilk hole

3. material to be used for plugging--include acquisition,
transportation, and plugging

4. Total cost for well plugging

F. Total cost for ground-water restoration

III. INTERIM STABILIZATION OF TAILINGS DURING THE ORYING OUT PHASE

Interim Stabilization of the Tailings During Drying - Placement of
soil, chemical spraying, snow fences or other control measures over

i dry tailin,gs to minimize dusting or dispersal of particulates.

A. Drying time

8. Area of dry exposed tailings for each year during the drying
period (acres for years)

! C. Unit cost for placement of soil, chemical spraying or other
methods (Price per acre) (Include material, labor, and
equipment)

|
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D. Cost for a. enhanced evaporation system, where included in the
reclamation and stabilization plan. - Capital costs, labcr and
operating costs

E. Total cost of interim tailings stabilization
I V. TAILINGS IMPOUNDMENT AREA RECLAMAlION

Tailings Impoundment Area Reclamation - Earthwork necessary to
recontour the tailings in order to prepare for cover
placement. - Placement of cover materials - Revegetation and/or
placement of riprap. - Construction of diversion channels or other
measures required for long-term stability.

A. Area and quantity of cover material (acres, cubic yards)

8. Location and size of borrow area that serves as a source of
cover material. (Include distance from borrow area to tailings
impoundment, grade and quantity of material from each borrow
area)

C. Labor and equipment unit cost for each type of material
(include excavation, loading, transportation, depositing,
spreading, and compacting; detailing costs and equipment types
and calculations for each function)

0 Estimated costs for revegetation of tailings pile, if
applicable, and borrow areas (labor, equipment and materials)

. ' . Estimated costs for riprap / rock armor, if applicable (labor,
'

materials, transportation and equipment)

F. Estimated costs for special engineered features - diversion
channels, spillways, etc. (in unit costs) (labor, materials and
equipment)

G. Estimated costs for a quality assurance program including field
and Taboratory testing to assure that the "as built" system
conforms to design specifications. Indicate number and type of
tests, labor and equipment costs.

H. Fencing costs (unit costs for labor and materials) total length
and type of material

I. Additional control measures, if necessary (guard service, etc.)

J. Total cost

. - _ _ _ . _ . - _ - - - -
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If tha reclamation plan calls for different layers of soil, such as
clay, etc. , Items IVA. through IVF. above should be provided for
each layer. Reclamation estimates may not always have to include
the entire project area (i.e. , operations which invcive phased
reclamation need only include coverage for the maximum area impacted
during the period of the license.)

V.
RADIOLOGICAL SURVEY AND ENVIRONMENTAL MONITORING

Radiological Survey - Gamma surveys and soil samples for radium in
areas to be released for unrestricted use. Soils around the mill
building, tailings piles, well field, evaporation ponds and process
buildings should be analyzed for rcdium content. A gamma survoy of
all areas should be made prior to release for unrestricted use. All
equipment released for unrestricted use should be surveyed and
records maintained.

A. Soil samples for radium

B. Decommissioning equipment and building smear samples

C. Gamma survey

D. Environmental monitoring
,

Costs of labor, materials and analysis for continuation of
environmental monitoring program throughout reclamation

E. Total cost 1. Number of each kind sample listed above

2. Unit cost for sample and analysis (price per sample)

3. Total cost for radiological survey
VI. PROJECT MANAGEMENT Ct3TS AND HISCELLANE0VS

Itemize estimated costs associated with project management,
engineering' changes, mobilization costs, legal expenses, power costs
during reclamation, quality control radiological safety costs, etc.

VII. LABOR AND EQUIPMENY OVERHEAD, CONTRACTOR PROFIT
.

Overhead costs for labor and equipment and contractor profit may be
calculated as separate items or loaded into hourly rates. If
included in hourly rates, the unit costs must identify the
percentages applied for each area.
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VIII. LONG-TERM SURVEILLANCE AND CONTROL (FOR HILLS ONLY) CRITERION 10
SPECIFIES A MINIMUM OF $250,000 IN 1978 D0LLARS ($407,960 IN
DECEMBER 1986 DOLLARS)

Long-terr survoillance and control fund to cover the cost of federal
government age..cy site inspection, monitoring, and control measures,
if necessary.

IX. CONTINGENCY

Thn licensee should include a contingency amount to the total cost
- estimate for the final site closure. The staff currently considers

a 15% contingency to be an acceptable minimum amount.

X. ADJUSTMENTS TO SURETY AMOUNTS

The licensee is required by 10 CFR 40, Appendix A, Criteria 9 and 10
to adjust their cost estimates annually to account for inflation and
changes in reclamation plans. The submission should be in the form
of a request for amendment to the license.

A. Adjustments for inflation

The licensee should submit a revised surety incorporating
adjustments to the cost estimates for inflation ninety
(90) days prior to each anniversary of the date.on which the
first reclamation plan and cost estimate was epproved. Tha
adjustment should be made using the inflation rate indicated by
the change in the Consumer Price Index published by the U.S.,

'

Department of Labor, Bureau of Labor Statistics.

| B. Changes in Plans
i

| Changes in the process such as size or method of operation.-

l

Licensee initiated changes in reclamation plans or ~
-

reclamation / decommissioning activities performed.,

( .

Adjustments to reclamatioa plans required by the NRC.-

| Proposed revisions to reclamation plans must be thoroughly-

documented and cost estimates and the basis for cost estimates
detailed for NRC review and approval. Where a licensee is

| authorized by the NRC to secure a surety arrangement with the
i state, no reduction to the surety amount shall be initiated
; without prior NRC approval. Copies of all corresponderre
| relating to the surety between the licensee and the State shall

.- _. .-_ -- . _ . .- .. . . _ _ _
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be provided to the NRC. If authorized by the NRC to maintain a
surets with the State as the beneficiary, it is the
responsibility of the licensee to provide the NRC with
verification of same, ensure that the agreement with the State
specifically identifies the financial surety's application to
the mill facility, ISL facility, tailings and related area
decommissioning / reclamation and transfer of the long-term
surveillance and control fee to the U.S. Department of the
Treasury prior to license termination.

All costs (unit and total) are to be estimated on the basis of
independent contractor costs (include overhead and profit in unit
costs or as a percentage of total). Equipment owned by the licensee
and the availability of licensee staff should not be considered in
the estimate to reduce cost calculations. All costs should be basedon current year dollars. Credit for salvage value is generally notacceptable on the estimated costs.

The NRC staff review may include a comparison of unit cost estitaates
with standard construction cost guides (e.g. , Dodge Guide, Data
Quest) and discussions with appropriate state or local authorities
(highway cost construction). The licensee should provide supporting
information or the basis for their selection of the unit costfigures used in their estimates.

|
,
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$h fLE TORM T Tot RIPctTING M)MITot!M:CATA

STACK $ W tts Page 1 of 3
.

for enh
==ple aulyzed, report the following Information:

Cate sample was collecteda.
b. Location of sample collectJon

Stack flow rate (ar /sec)
c. 8

,
,

Concentration Error (stlaata(b) Release Rate' Error Estimate LLDICI
_tadioevcitoe
t}-na t

_ _ (pC1/at)_
_ (pC1/al) _ (Ct/qr) (C1/qr) (pCf/al) % MCIC)Th-2M

_

ta-225

hr-210

Att i W Lf1

for each sa@le analyzed, report the following informatica:
Cate :== ole was collected

,

a.
b.

. Location of sample collection

Concentrationtadionocild.
tt r.a t

_ (pct /si) Error Estinata LLD_ (pct /.1)
_ (ptt/mi) % MC

16230
ta- 226

hr-210

in-222

O'

lhls table illustrates format only,
*) terce estim4ta should be calculated at 35% uncert4fnQr levelit la not a cceplete list of data to be reported. (See tout of guloe and Tables 1 and 2.)
I)All calculattens of Imr llatts of d t1161rtcant systesatic error should be reported separately

8

, based on all sources of randos error, not merely counting error.See Sections 6.1, 7.1.4, and 7.3..

swp1=ntal information. e ection (LLD) and percenta;es of maxim
um perilssible concentration (WM:) shculd 1>e included as

i
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Page 2 of 3
TAalE 1 (Continued)

2. t!Qu!D SAMPLES $ Note FCD%T FCR REPott!M NMITORIM DATA
for each sample analyzed, report tie following infor

mation:
Cata sample was collecteda.

b.
.watton of sample en11ection
Ty;< of sample (for example:

c. *
*

surface, ground, drinking, stock or irrigation)
.

R_adlonucIlde Concentration
_ (pct /al) Error Estimate ,

V-nat (dissolved)
_ (pC1/al) LLO

_ IpCl/el)
U-nat (suspended)(

_

Th-230 (dissolved) -

Th-230 (suspended)Id}

ta-225 (dissolved)
Ra-225 (suspended)(d)'

rb-210 (dissolved)
.

I
Pb-210 (suspended)Id}'

70-210 (dtssolved)
Po-210 (suspended)5d}

4
11CETATICw, F000. AJO Fisit SATLES

For each sample analyzed, report 114
following information:

Cate sa= ole was collected
I 4.

b. Location of sample collection
Type of sample and porttoo analyzed

c.

s adlonuc lid _e
Concentra t t oo
(pCl/kg wet) Error Estimate

U-nat _ (pCf/kg) llD
{pCl/kg)

th-210 _

na-225

Pb-210

ro 210
8

Nt SII samples mJst t1 .

analyled for suspended redlonuC116ts.
Ste StCLIons 1.2 and 2.2 of thIs GUIDE.

i

e

.

4

O

_ _
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Page 3 of 3.

TA3tE 3 (Continued)

.

50!t Ao st014WT SNftti 149t1 FCRPMT FCE REPCRTING OITCRING DATA

for each sample analyzed, report 114
following Inforsations

I Cate sample was collecteda.
b. Locattoo of sample collectionc.

Type of sample ard portion analyzed
,

Concentratton
.

t_a s t oavei t oe_
.

U r4 L
_ (vCf/a) Error Estfaate

_ (vCt/c) LLD
_ (PCf/9) |

Th-ZM

14-225
.

i Pb-213

fe-Z13
.

QIsfCT s>O1ATIC4 4 ASUtfMENT5_

Ter each measurement, report the datsa covered by the measure
ment ar4 the following taformation:

tocatten Exposure Rate
_ (agfqr) Error Estimate

(,gj ,,)q

)
-

-t

j

i

{ rnw riv wASUIDOTS
i

Ter each measurement, rtport tra Cates covered by t14
measureegnt ar4 the following Information:

i te<atten f1tu
I

(pct /et. .c) Error Estf a4te
(pcif,s.,,e)

e
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\
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|
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1. 0 INTRODUCTION

1.1 Description of and Need for the Proposed Action

By application dated May 31, 1984, Atlas Minerals Division (Atlas) of
Atlas Corporation requested renewal of Source Material License No. .
SUA-917 authorizing uranium milling operations at the Moab, Utah
facility. The proposed action is to grant a renewal of the subject
license for operation of the Moab, Utah facility at the previously
authorized production rate of 850 metric tons of uranium concentrate
(yellowcake) per year. Although the mill is currently in a standby mode
and is expected to remain so for an indefinite period, the licensee has
requested a license which would authorize production of yellowcake.
Therefore, the staff has reviewed both the proposed operational and
nonoperational environmental monitoring programs. Nonoperational status
has been defined as periods of mill shutdown exceeding 1 month.

. The need for the Atlas mill was discussed in Section 10 of the Final
Environmental Statement for the Moah Uranium Mill, NUREG-0453, dated
January, 1979. The need for license renewal is essentially the same as
discussed in the FES.

1. 2 Background Information

The Moab Mill has been licensed since its startup in October 1956 and is
now in timely renewal. The mill is located three miles northwest of the
city of Moab in Grand Cc,ui.ty, southeastern Utah. The mill and tailings
impoundment occupy 200 acres of the 400 acre site owned by Atlas Minerals
(Atlas). The mill has produced copper, vanadium and uranium. Uranium
has been produced through parallel acid and alkaline leach circuits. The
alkaline leach circuit was designed to recover uranium and copper while
the acid leach circuit was designed to recover uranium and vanadium. The
alkaline circuit was shut down in January 1982 due to a lack of suitable
ore. The acid leach circuit remained in operation until April 1984 when
all operations at the Moab Mill ceased.

The tailings retention system at the Moab Mill consists of a ring
embankment. Due to constraints imposed by the Colorado River and Moab
Wash, three of the sides were constructed using the upstream method of
construction. Recent raises to the western embankment have been
constructed utilizing the downstream construction method. The licensee
submitted a plan for a 36-foot raise to the tailings embankment system on
March 21, 1978. The staff reviewed the plan and authorized a 6 foot
raise. Additional information was submitted by Atlas and a single
12-foot lif t was approved on October 29, 1979. By letter dated July 10,
1981, Atlas requested a final 18-foot lif t to the tailings impoundment to
a final elevation of 4076 feet. The proposal was reviewed and approved
under Amendment No. 7 dated June 30, 1982. The lift has not been
conetructed due to the current status of the mill.
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The staff recommends therefore that the license condition from the
previous license which detailed construction specifications for this lift
be carried over as a condition of the renewed license with the exception
of Condition 18 C that had been completed and deleted in Amendment No. 25
dated February 14, 1986. Except as describeJ above, the licensee shall
not make any changes to the t31ings retention system without specific
approval in the form of a licen'se amendment. The staff will also require
that mill tailings other than samples for research not be transferred
from the site without NRC approval. The licensee will also be required
to maintain a permanent record of all such transfers.

1.3 Review Scope

The environmental review of Atlas' request for renewal included
evaluations of the May 31, 1984 renewal application; an accompanying
environmental report; supplements to the renewal application contained in
submittals dated December 17, 1984; January 18 and June 5, 1985,
December 4,1986, and January 26, 1988; as well as routine monitoring and
inspection reports.

Atlas' proposed programs were evaluated against NRC regulations as
specified in 10 CFR 20, 10 CFR 40, and NRC staff policy as specified in
the following: (1) Regulatory Gaide 4.14, "Radiological Effluent and
Environmental Monitoring at Uralium Mills," (2) Regulatory Guide 4.15,
"Quality Assurance for Radiological Monitoring Programs (Normal
Operations) - Effluent Streams and the Environment," and (3) Regulatory
Guide 3.11.1, "Operational Inspection and Surveillance of Embankment
Retention Systems For Uranium Mill Tailings."

2.0 ENVIRONMENTAL AND RADIOLOGICAL IMPACTS

2.1 Land Use

Operations have been conducted at the Moab site since October 1956. All

operations to be authorized by the renewed license will be conducted
within the confines of the existing site boundary. Issuance of the
renewed license will not result in any increase in land disturbance
beyond activities previously evaluated in the Final Environmental
Statement (NUREG-0453) issued in January 1979.

The current land use in the vicinity of the mill has not changed
significantly since publication of the FES. The major industry in the
area is tourism, due to the proximity to Arches and Canyonlands National
Parks. Cattle are grazed f rom May to November across the river from the
mill site. The closest permanent residence is considered to be Tex's
Tour Center located approximately 0.5 miles (0.8 km) northeast of the
mill site. The only hospital in the area is 2.3 miles (3.7 km) from the
mill in Moab, Utah. Ninety percent of the surrounding land within
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5 mees (8.05km)liesinthepublicdomainandismanagedbyagenciesof
the Federal and State governments. The remainder is privately owned.

In th;ir application for renewal, Atlas has recognized that the tailings
impoundment is continually leaking tailings solution into the surface
alluvium, which ultimately discharges to the Colorado River. Ground
water data from environinental monitoring reports indicate that the
chemical parameters associated with seepage (i.e. , chloride, sulfate, TDS
and conductivity) are elevated downgradient of the tailings impoundment.
Similarly, one or more of the monitored re.dionuclides are also slightly
elevated in all downgradient monitoring wells. Monitoring of these two
families of parameters show conclusively that arterial seepage is
entering the Colorado River.

In response to this seepage situation, a ground water study was
conducted. The study indicated that a brine layer exists approximately
85 feet (25.9 M) below the land surface. The water in this zone is in
intimate contact with evaporite deposits. Due to this, TOS
concentrations often exceed 100,000 mg/1. The alluvium directly above
this zone typically has TDS concentrations of 6,000 to 20,000 mg/1. To a
measurable extent, the latter 105 concentrations represent dissolved
constituents associated with seepage from the tailings impoundment.

In response to these elevated chemical and radiological parameters in the |
alluvium, a critical look at the ground water situation was initiated by
the licensee. Due to the proximity of the tailings impoundment to the
Colorado River and the intimate association of the brine layer with both

,

of these features, mitigative action in the form of seepage recovery via
pumping from the alluvium was not considered a viable option. A further
staff rtview of the situation indicates that no other acceptable
mitigative action exists to effectively control tailings derived seepage
which is entering the Colorado River. The staff has concluded the best
course of action is to minimize the drivb hydrolic head and thereby

| minimize the effective seepage rates. The staff will therefore require
by license condition that the licensee shall not discharge any liquids or;

solids to the tailings impoundment during nonoperational periods other
,

than needed to perform routine or preventative maintenance, without prior
written approval of the NRC.

| The staff will require that the licensee conduct an annual survey of land
' use (grazing, residence, wells, etc.) in the area within two miles of the

mill and submit a report of this survey annually to the USNRC, Uranium
| Recovery Field Office. This report shall indicate any differences in

land use from that described in the licensee's previous annual land use
report. The' report shall be submitted by March 31 of each year. This,

'

will assure that significant changes in land use do not go undetected and
also, that the environmental monitoring program in effect at the mill is

! adequate to evaluate the radiological impact of milling activities on the
nearby population.

.-. - - _ - - -_ - _ _ - = . -. _ .--. - ._ __. . - -.
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An archeological evaluation of the site was made by the state of Utah's
Historic Preservation Officer and published in the FES 1979. The survey
indicated that the site did not have any known historic areas within its
boundaries. Archeological clearance was therefore granted with a
provision that should any buried cultural deposits be unearthed, all
excavation work will cease in the immediate area, until approval to
proceed is received from the USNRC. This requirement will be included in
the renewed license.

The staff will further require that before engaging in any activity not
previously assessed by the NRC, the licensee shall prepare and record an
environmental evaluation of such activity. When the evaluation indicates
that such acitvity may result in a significant adverse environmental
impact that was not addressed, or that is greater than that assessed in
the Final Environmental Statement (NUREG-0453), the licensee shall
provide a written evaluation of such activities and obtain prior approval
of the USNRC, Uranium Recovery Field Office, fo- the activity.

Several rare or endangered species were identified in NUREG-0453 as
transient in the area. The FES concluded that the mill would have no
effect on these species.

2.2 Operating Data

2.2.1 Air Particulate Monitoring

Atlas has performed continuous air particulate monitoring at six
locations since its previous license renewal. Sites S-2 and S-3 are
on-site or at the site boundary, on the east and west sides,
respectively. Site S-1 is also at the site boundary and is located just
west of the nearest residence, Tex's Tour Center. Sites S-4 and S-5 are
located at Arches National Monument Headquarters and Moab, respectively.
The deletion of one sampling station (S-5) was previously approved in
Amendment No. 16 dated August 14, 1984, thereby reducing the sample
stations to five. Site S-6 is the background site located approximately
5 miles (8 km) south of the mill.

Composite air particulate samples have been analyzed quarterly for
U-natural, Th-230, Ra-226 and Pb-210. Data from 1981, 1982 and 1983 have
been reviewed in conjunction with the renewal as operations were
conducted during those years. Atlas has provided a summary of airborne
concentrations for 1981 through 1983 in Appendix 5.5 of the renewal
application. The data provided shows the average yearly range of

.

f

.

J
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reported gross concentrations, irrespective of location, to be as
follows:

1.7% MPCU-nat 0.1 -

Th-230 1. 8 - 36.7% MPC
3.0% MPCRa-226 0.1 -

Pb-210 0.4 - 1.9% MPC

Site 3 (Tailings Impoundment) exceeded the MPC for Th-230 twice during
the second and third quarter of 1983. No other values exceeded MPC and
were generally low in value.

2.2.2 Stack Effluent Sampling

Atlas had performed quarterly sampling at the ore crusher stacks, ore
sample tower stack, fine ore bin stack, and the yellowcake scrubber and
dust collector stacks since 1982. The data for 1982 to 1984 was reviewed
in conjunction with the license renewal. The samples were analyzed for
U-natural, Th-230 and Ra-226. The data from the four ore exhaust stacks
of the crusher and ore storage bins did not exceed 17 percent MPC for
U-nat, 13.4 percent of MPC for Th-230 and 46 percent of MPC for Ra-226.
The yellowcake scrubber stack and yellowcake dust collector for the same
period ranged from a high of 15.3 percent to a low of 7 percent for
U-natural, from a high of 387 pe/ cent to a low o.f 2.3 percent for Ra-226
and a high of 14 percent to a low of 2.8 percent for Th-230 of the
respective restricted area MPC. Review of the data revealed a decreasing ,

trend in values for the period covered. The latter values are comparable
to those reported at other mills. Radon monitoring has been conducted
continuously at the six air particulate monitoring locations.

2.2.3 Radon Gas Monitoring

Radon-222 samples have been collected and analyzed quarterly. The
radon-222 concentration ranged from 3.0 to 18.0 percent of the
unrestricted area MPC. The high Rn-222 value occurred during the third
quarter of 1983 at Site 3.

2.2.4 Ground Water and Surface Water Monitoring

Atlas is required to monitor ground water at seven monitor wells. A
single well is located upgradient of the tailings impoundment, while the
remaining six are located downgradient. The ground water monitoring
prog.am consists of quarterly sampling and analysis for six radionuclides
and eight chemical species.

The radionuclides which are sampled are gross beta, U-nat, Th-230,
Ra-226, Pb-210 and Po-210. Review of the data provided by Atlas, which
covered the years 1981 through 1983, indicates that the highest quarterly

I

l
4
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average concentration for these constituents was generally below
10 percent of MPC for unrestricted areas. However, when analyses for
individual wells are considered, radionuclide concentrations often reach
30 to 50 percent of MPC.

The most recent quarterly reports indicate that radionuclides are
elevated in downgradient wells relative to the background well. These
elevated concentrations do indicate that tailings derived seepage is
carrying dissolved radionuclides into the monitored zones which
ultimately discharge to the Colorado River.

The chemical parameters which are sampled are arsenic, selenium, nitrate,
sulfate, chloride, total dissolved solids, pH and conductivity. These
parameters are good indicators of seepage movement. The near surface
monitor wells indicate that the chemical parameters are elevated with
respect to the background location. The deeper wells indicate a similar
situation; however, the interaction of a brine layer of very poor quality
relative to the seepage masks the effect of seepage.

Both the chemical and radiological parameters monitored at the site
indicate that tailings derived seepage is taken from the tailings
impoundment and discharging directly to the Colorado River. A staff
review of the hydrological conditions at the site indicate that a seepage
recovery system would have the potential to aggravate the ground water
situation by drawing the underlying brine into the upper zone, which
discharges to the Colorado River. However, to reduce and minitize the
seepage from entering the Colorado River, the staff will require by
license condition that the licensee shall not discharge any liquids or
solids to the tailings impoundment during non-operational periods other
than needed to perform routine or preventative maintenance, without prior
written approval of the NRC.

,

2.2.5 Direct Gamma Exposure

'Direct gamma exposures were determined quarterly via TLDs at the six air
particulate monitoring and three additional locations during 1981 and
seven additional locations during the period 1982 through 1983.

Review of the data provided in Appendix 5.5 of the renewal application
reveals that during 1983, the cumulative exposures ranged from 50 to 128
millirems. The staff concludes that the external exposure levels are
within expected background ranges for western locations.,

.

:
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2.3 Radiological Assessment -
'

2.3.1 Introduction

Thissectionaddressestheradiologicalimpactsfrommillingbperations
at the Moab mill. In Atlas' renewal application, the licensee indicated

.

that the mill would produce a maximum of 850 MT per year of barreled
ye'lowcake (U 0y at a daily processing rate of 1162 MT with 0.25%3
uranium ore f6ea. Although Atlas has been shut down since April 1984,
this assessment presents a state-of-the-art evaluation of the impact ~of
milling 1162 MT/ day of ore by both mill circuits.

Components of the radiological analysis presented in this section include
estimates of the following: (1) annual release of radioactive materials
from the mill and tailings retention system, (2) resulting concentrations
at the restricted area boundaries, and (3) resulting dose commitments to
nearbyindividualsandthepopulationwithin80km(50 miles)ofthe(
mill. The calculated results are compared to measured background-

radiation and applicable regulatory requirements.

2.3.2 Estimated Releases

A summary of the information and data assumptions used to calculate the
annual releases of radioactive materials from the mill and tailings
retention system is presented in Table 1 (Appendix A). The estimated
annual releases are presented in Table 2 (Appendix A). More detailed
descriptions of release estimates from the tailings pond, ore pad and ore
stockpile areas as well as the description of the models and assumptions
used by the staff to perform the radiological impact assessment are
provided in Appendix B. Release rates from the tailings retention system
are based on the tailings management plan presented in Section 4.0.

2.3.3 Exposure Pathways
,

t

Potential environmental path ays by which people could be exposed to
radioactive effluents from the Moab Mill are the inhalation of
radioactive materials in the air, external exposure to radioactive
materials in the air or deposited on ground surfaces, and ingestion of
contaminated food products (i.e., vegetables, meat and milk).

2.3.4 Radiation Oose Ccmmitments to Individuals

The nearest permanerd resicence to the mill is considered to be Tex's
Tour Center located approximately 0.5 miles (0.9 km) east of the mill
and in the prevailing wind directior, from the mill. The town of Moab,
Utah is 1.68 miles (2.7 km) southeast. In addition to calculati.ig dose
commitments to individuals residing at Tex's Tour Center, Moab, and

_ - - . _ - .- . - _- . --_
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Arches National Park located 1.5 miles (2.4 km) northwest of the mill,
the staff has also calculated dose commitments for individuals residing
at 6.0 miles (9.6 km) east ,outheast of the mill. Heat ingestion doses
were not always calculated because cattle are not grazed in all
vicinities. ilable 3 presents a summary of individual dose commitments
calculated fpv these locations. These doses result from relea,es dering
the fif th pe.ar of mill operation, when environmental concentrations are
expected to be near their highest level.

, ,

Forthepurposesof<thisasA4ssment,thestaffhasassumedthatingestion
doses of residents in Moab aid Academy result from the consumption of
meat from cattle grazed within 3.11 miles (5 km) of the mill center.
There are presently no milk cows or vegetable gardens in the vicinity of

(, the mill. (

Table 4 presents a comparison of the annual dose commitment resulting
from mill operations with the EPA radiation protection standard
(40 CFR Part 190).

2.3.5 Radiation Dose Commitments to Populations

Projected environmental populat on dose commitments are presented ini

Table: 5 and 6. Table 5 presents 100 year dose commitments to the
l regional population within 80 km of the Moab mill. The analysis for the

fifth year of mill operations indicated that the values are to be near
their highest level.

,

'

Table 6 presents the total environmental dose commitments to the regional
population within 80 km of the mill and the transcontinental population

'

from operations over the Moab Mill license renewal period. The
environmental dose to the population will be evaluated again in five
years. Transcontinental dose commitments, as opposed to regional
impacts, result entirely from the release of radon gas. Both tables
discussed above also contain a comparison of total dose commitments
resulting from the Atlas operation with dose commitments resulting from
natural background.

2.3.6 Evaluation of Radiological Inpacts to the Public

A review of Table 4 which compares individual dose commitments with the
EPA 40 CFR 190 standard of 25 mrem to the whole body or any organ,
indicates that, for the most part, individual dose commitments are small
fractions of the standard with one exception. The exception is Tex's
Tour Center ,the nearest residence. The MILD 05 model estimates a dose
commitment of about 32 millrem to the lung of an individual residing at
this location. However, since that location is not occupied on a
continual basis the staff concludes that exposures should fall below

. . . _ . _ . . . . .
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regulatory limits. A review of Tables 5 and 6 indicates that regicnal
and transcontinental dose commitments are only ve*y small fractions of
the dose commitments from naturally occurring background radiation. This
compared well to the actual sampling results submitted by 'icensee.

2.3.7 Radionuclide Concentrations at Site Bour.daries

The radiological assessment also included the calculation of projected
radionuc?ide concentrations at eight site boundary locations during the
fifth year of operation. A comparison of these projected concentrations
with unrestricted 3rea concentration limits specified in Appendix B to
10 CFR Part 20 is presented in Table 7. The hinhest projected natural
uranium concentratinn occurs at the north site boandary and is only about
4 percent of the unrestricted arca MPC. This projected maximum
concentration compares favorably with the highest natural uranium -

concentration actually measured at the site boundary, which was
4.5 percent of the unrestricted area MPC and occurred at sampling station
S-3 (station S-1 exhibited a c.aximum of 0.4 percent of MPC). The maximum
projected Th-230 concentration also occurs at the north site boundary and
is about 9 percent of the unrestricted area MPC. The maximum measured
Th-230 value was 153 percent of MPC and occurred at site S-3 during the
third quarter of 1983, while site S-1 registered a maximum third quarter
1983 value of 20 percent of MPC.

2.3.8 Sursary

The radiological assessment performed by the staff indicates that
estimated site boundary concentrations tre small fractions of the
unrestricted 'rea MPC; however, the estimated and actual annual organ
dose commitments to the 1ing of a person continuously residing at the,

: nearest residence may be in excess of *.he 40 CFR 'O organ dose limits,
The staff will evaluate future land use surveys to assess occuptncy
f actors for close in locations.

i

The staff wil. require by license condition that the licensee shall
conduct an nnual survey of land use (grazing, reaidence, wells, etc.) in'

the area within two miles of the mill and submit a report of this survey
annually to the USNRC, Uranium Recovery Field Office. This report shall

; indicate any differences in land use from that described in the
licensee's previous annual land use report. The report shall be'

submitted by March 31 of each year. Significant changes in regional
population, grazing or land cultivation patterns near the mill would
nre.essitate a revised radiological assessment, and c uld alter the
cr. 'isions-in this assessment. URF0 will cnntinue to review the !

, fre 's future submittals to determine cGdpliance with existing
-. * s n,

I r

i

;
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Additionally, the licensee will be required by license condition to
assess all activities not previously evaluated in this environmental
assessment or licensee will be *equired to obtain NRC approval prior to
initiating the activity.

3.0 EFFLUENT AND ENVIRONMF.NTAL MONITORING PROGRAMS

3.1 Effluent Monitoring (Process Stacks)

Atlas has prnposed both an operational and nonoperational effluent and
environmental monitoring program as described in Section 5.5.6 and
Tables 5.5-8 and 5.5-9 of the renewal application. The operational stack
effluent monitoring program proposed by Atlas in Table 5.5-8 requires
quarterly isokinetic sampling of the yellowcake dust collector and the
yellowcake scrubber stacks. Atlas has also proposed performing
semiannual representative grab sampling of +he four area stacks. All
samples will be analyzed for U-nat, Th-230 1-226 and Pb-210.
Additionally, during operational peiiods stack flow rates will be
measured; no stack sampling is proposed during nonoperational periods, as
shown in Table 5.5-9. Additionally in Section 3.3 the licensee proposed
instrumentation for use in the effluent control systems. Table 4.1-1 of
the renewal application lists the ventilation and exhaust systems in
place at the Moab mill. A wet scrubber equipped with an automatic alarm
system, controls the emissions from the product dryer or stack while a
baghouse dust collector reduces stack emissions from the yellowcake
packaging area. Data on throughput, emissions, stack height, exit

: diameter, flow rates and exhaust temperature for 1983 are also provided
on Table 4.1-1 of the renewal applicatic7.

! The staff recommends as a condition of the renewed license that the
! licensee be required to maintain the effluent control systems as
" specified in Section 3.3 of the licensee's renewal application that;

operations shall be immediately suspended in the affected area of the
mill whenever any of the emission control equipment for the yellowcake
drying or packaging area is not operating within specif' cations for
design performance; during all periods of yellowcake drying ope) stions,

j the licensee shall, assure that the scrubber is op:.*ating within the
manufacturer's recommended ranges for water flow and air pressure
differential necessary to achieve design performance. Air precsure

i differential gauges for emission control equipment. Other than the wet
. scrubber, shall be read and the readings documented once pershift, during
' operations; and any changes in the effluent control systems, as described

above, shall require approval by the USNRC, Uranium Recovery Field
Office, in the form of a license amendment.

;

|

,

|

!
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3.2 Airborne Particulate Monitoring

Atlas proposed both an operational and nonoperational airborne f
particulate monitoring program as specified in Section 5.5.6 and Tables
5.5-8 and 5.5-9 of the renewal application. Atlas has proposed
vonitoring five locations continuously. The locations consist of three
site boundary locations ($-1, S-2 and S-3) which includes the nearest
residence, Tex's Tour Center (S-1). Also included, a station at Arches *

National Park (S-4), and a background location (S-6) During operational
periods, weekly composite samples are to be analyzed quarterly for V6nat,
Ra-226, Th-230 and Pb-210, while only Th-230 is proposed to be monitored
during nonoperational periods. Air samples are proposed to be collected
by means of continuous environmental air samplers utilizing a glass fiber
filter of 47 mm diameter with a pore size of 0.2 to 10 um. The staff
recommends that the licensee conducts its "Airborne Particulate
Monitoring" program during nonoperational periods as proposed in Table
5.5-8 for operational periods, except that analysis for Pb-210 need not .

be conducted during nonoperational periods. |

3.3 Ladon Gas ano Direct Radiation Monitoring
,

Atlas proposed to perform operational and nonoperational continuous radon
and direct radiation monitoring at the same locations indicated for air'

particulate monitoring or at least I week each month during i

nonoperational, periods; as specified in Section 5.5.6.1 and Tables 5.5-8
,

and 5.5-9 of the renewal application

The passive radon and direct radiation monitors are collected quarterly
and are read by outside contractors.

,

3.4 Soil and Vegetation Sampling

The operational and nonoperational soil and vegetation progra are
specified in Section 5.5-6 and Tables 5.5-8 and f.5-9 of the renewal

,

application. Atlas proposes to perform annual soil sampling at the five
i air monitoring sites and analyze the samples for U-nat, Ra-226 and Pb-210 t

' during operations. Atlas also proposes te perform annual vegetation
sampling during the grazing season at two grazing areas across the

i Colorado Riser, opposite the mill site, during operational periods. The
vegetation samples are to be analyzed for Ra-226 and Pb-210. During:

nonoperatior,a1 periods Atlas proposed to suspend soil and vegetation
sampling and analysis. The staff recommends that the licensee conduct
its "Soil and Vegetation Sampling" program during nonoperational periods
as proposed in Table 5.5-8 for operational periods.

Atlas has also proposed obtaining an annual sample of three fish from the
i Colorado River downstream near the mill during operations. They will be

analyzed for U-nat, Ra-226 and Pb-210. Na fish samples will be cellected
;

during nonoperational periods,
i

i

"
.

%
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inaddition,Atlasproposestocollectthreebeefandvegetablesamples4

from locally grazed beef and locally grown vegetables once a year during '

operational periods and to analyze them for Ra-226 and Pb-210. During
nonoperations, no beef or vegetable samples are proposed. '

3.5 Ground Water and Surface Water Sampling;

3.5.1 Ground Water Sampling

Tables 5.5-8 and 5.5-9 of the renewal application contain Atlas' proposed
operational and nonoperational ground-water monitoring programs. Atlas ,

has proposed quarterly sampling of seven monitor wells during both
operational and nonoperational periods. Six of the wells are located

! downgradient of the tailings impoundment, while the seventh well is
located upgradient and serves as the background monitoring station. Of ;

the downgradient wells, two wells (MW-1R and MW-2R) monitor the near
surface formation, while wells MW-3, ATP-15 and ATP-25 and ATP-28 monitor
deeper portions of the formation.

The quarterly samples are analyzed for gross beta, dissolved U-nat,
Th-230. Ra-226, Pb-210, Po-210, As, Se, C1, NO , 50 , TOS, pH and3 4
conductivity. However, the detection monitoring program proposed in the
renewal application is not consistant with Appendix A, 10 CFR 40. The
implementation of a ground water detection monitoring program consistant
with Appendix A, 10 CFR 40 was required by Amendment No. 22 and shall,

therefore, be a condition of the renewed license.i

[

3.5.2 Surface Water Sampling
.

| Tables 5.5-8 and 5.5-9 of the renewal application contain Atlas' proposed
| operational and nonoperational surface water monitoring programs. Atlas
; has proposed quarterly sampling of surface water at two locations on the

Colorado River during both operational and nonoperational periods. The
grab samples are intended to monitor water quality upstream and

,

; immediately downstream of the tailings impoundment.

The licensee will perform a similar analysis on the surface water samples
as proposed for the ground water program. Should the tailingt

,

j impoundment seepage have a noticeable effect on the Colorado River, such !

|
a sampling program wili be sufficient to detect it.

I 3. 6 Quality Assurance for Environmental Monitoring

| Atlas' proposed operational and nonoperational environmental quality
assurance monitoring prcqram is described in Sectinn 7.6 of the
licensee's renewal application. Atlas has proposch in Table 7.11-1 of

1

l
;

i

:
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the renewal application, Lower Limits of Detection (LLDs) for al'.
radionuclides sampled and the respective media. The staff determined
that LLD's for sample analysis were incomplete and inconsistant with the
recommendations contained in Regulatory Guide 4.14 (i.e. an LLD for U-nat,

I stack sampling was not presented, the LLD for Ra-226 stack sampling was
not consistant with Section 5 of Regulatory Guide 4.14, LLD's for water,
vegetation, food, fish and ore dust were not consistant with Section 5 of
Regulatory Guide 4.14, etc.). The staff reviewed the Atlas quality
assurance pragram which included programs from their subcc,ntracting
analytical laboratories. The staff concluded that the subcontracted
laboratories participate in the EPA QA prr> gram available for the uranium
mining industry, but that the LLD's established by the licensee were not
consistant with the staff recommendations contained in Section 5 of
Regulatory Guidri 4.14.

3.7 Summa r,y

The staff concludes that the effluent and environmental programs proposed
by Atlas is not consistant with the staff positions presented in
Regulatory Guide 4.14 and 4.15. Therefore, the staff will require by
license condition that air particulate samples shall be analyzed for
U-nat, Ra-226, arid Th-230, quarterly, that the analysis of quality
control samples shall be in accordance with Section 6.3 of Regulatory
Guide 4.15, the lower limits of detection utilized for sample analysis
shall be in accordance with Section 5 of Regulstory Guide 4.14, and that
soll and vegetation samples shall be analyzed annually for Ra-226 and
Pb-210.

The staff will also require as a condition of the renewed license that
the results of the effluent and environmental monitoring programs
required by the license shall be reported in accordance with the format
in the attachment to SUA-917 e.Mtled, "Sample Format for Reporting,

Monitoring Data." In addition that the results of sampling, analyses,
surveys and monitoring; the results of calibration of equipment; reports
on audits and inspections; all meetings and training courses required by,

' this license; and any subsequcnt reviews, investigations, and corrective
actions, shall be documented. Unless otherwise specified in USNRC
regulations, all such documentation shall be maintained for a period of
at least five (5) years.

! Finally, the staff will require as a condition of the renewed license
that in addition to the effluent control systems as described in
Section 3.3, operations shall be immediately suspeno;d in the affected
area of the-mill if any of the emission control equipment for the !

( yellowcake drying or packaging areas is not operating within
specifications for design performance. Also, during all periods of
yellowcake drying operations, assure that the scrubber is operating

|
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within the manufacturer's recommended ranges for water flow and air ,

pressure differential necessary to achieve design performance. And that
air pressure differential gauges for emission control equipment other '

than the wet scrubber shall be read and the readings documented once perJ

shift during operations. The staff will further require that any changes
in the effluent control systems, as described above, shall require
approval by the USNRC, Uranium Recovery Field Office, in the form of a
license amendment.

4.0 TAILINGS MANAGEMENT

4.1 During Operations

Tailings produced by Atlas' Moab, Utah mill are disposed of in an onsite
constructed tailings inpoundment covering approximately 130 acres. The
impoundment consists of five embankments containing liquid effluents and
mill tailings. The embankments have been raised to the present elevation
of 4058 feet since the 1979 license renewal. An 18-foot lift has to the
final elevation of 4076 feet MSL was reviewed and approved under
Amendment No. 7 to SUA-917 dated June 30, 1982. The dam raise had not
been initiated at the time of this review. The added capacity is not
required at this time as the mill is in a long-term shutdown status. The
staff will require that any additional expansion of the tailings
impoundment area by raising the height of the present dam or constructing
a new dam must receive NRC review and approval in the form of a license
amendment,

During operations Atlas discharges the tailings slurry through spigotsi

located 100 feet apart. Discharge of tailings is snifted among spigots;

to effect an evenly wetted beach so as to minimize blowing of the
tailingc, During periods of long-term shutdown, the beaches are coated
with a compound to provide a crust that may prevent the tailings from
blowing away. The staff will require that the effectiveness of these
control measures be evaluated by means of daily documented inspections
and a weekly summary report. The staff will also require that the
licensee conduct daily documented inspections of the tailings embankments
and notify USNRC, Uranium Recovery Field Office by telephone or telegraph1

of any failure in the tailings retention or discharge systems which
results in a release of radioactive material from those systems.

The licensee proposed, in Section 4.3 of the renewal application, a
contaminated waste disposal program. However, the staff finds the
licensees proposal lacks specific guidelines; therefore, the staff
recommends as a condition of the renewed license that the licensee shall

'

not dispose of materials other than uranium mill tailings, spent resins,
raffinate, vanadium waste residues, liquids or residue contained in the
catchment basin, or liquid sanitary waste with the approval of the Utah
Bureau of Water Pollution rsntrol.

I

!
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Section 5.5.10.2 of the licensee's application proposed the burial of
radio n tive contaminated solid wastes in the tailings impoundment and in
the sump collection pond located adjacent to the southeast section of the
tailings impoundment. The staff authorized disposal in the sumps area by
issuance of Amendment No. 17. The licensee has withdrawn the proposal in
Sections 5.5.10.2 by letter dated January 30, 1985, to authorize in
disposal in the tailings area.

During a routine unannounced radiation safety inspection conducted by
this office on March 12-14, 1986, NRC Inspection Report 40-3453/86-001,
areas of significant soil contamination were identified. In a letter
dated January 23, 1987 Atlas discussed the results of their windblown
tailings delineation survey, a determination of the background radium-226
concentration, areas proposed for cleanup, and a schedule for performing
the cleanup. Cleanup activities northwest and west of the tailings
impoundment, between the impoundment and State Highway No. 279, (HWY 279)
were completed during the period February through March 1987; however,
cleanup of tailings west of HWY 279 has not been completed.

Atlas cleaned up the area along the west side of HWY 279 but did not
clean all area in excess of 5 pCi in the first 15 centimeters of soil.
The areas remaining are on a steep slope west of HWY 279. In accordance
with a letter from URF0 dated February 25, 1987, Atlas submitted an
evaluation of a section southeast of the tailings impoundment, by letter
dated June 29, 1987. The detailed evaluation of the section southeast of
the tailings impoundment consisted of surveys, soil sampling, and
groundwater analysis to estimate the areal extent and depth of the
contaminated soil, and to estimate the volume of contaminated soil to be
stabilized, in that section. The results of licensee assessment of the
of the contaminated soils indicate that the contamination is currently
stabilized and/or relatively unaccessible. Atlas proposed to finish
cleanup of these areas, west of HWY 279 and the section southeast of the
tailings irrpoundment, during final reclamation. Therefore, the staff
recommends a*, a condition of the renewed license that the licensee shall,
prior to reclamation, develop methods and procedures to ensure that the
entire area, southeast of the tailings impoundment, consisting of
approximately 6.6 acres with an estimated volume of 25,000 cubic yards of
contaminated soil is placed in the tailings pond prior to final
reclamation and otherwise ensure that the entire area is decontaminated
to level consistent with 10 CFR Part 40, Appendix A, Criterion 6 and that
the entire area, west of State Highway No. 279, identified as exceeding
the levels required in 10 CFR Part 40, Appendix A, Criterion 6, shall be
removed and placed in the tailings pond prior to final reclamation. By
our letter dated February 25, 1987, background for the area west of State
Highway No. 279 is 5.5 pCi/gm. Records of all analysis of the section
southeast of the tailings impoundment and west of State Highway No. 279
shall be maintained until the commission authorizes disposal.

.
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4.2 Interim Stabilization
.

The licensee proposed three methods for stabilization of the tailings
pond and ore piles from wind erosion. For the pond, these methods were:
1) controlled deposition of tailings slurry; 2) sprinkling of tellings

'

solution on dry beaches; and 3) use of a chemical dust suppressant. The
licensee has also sought to control blowing tailings by the addition of
fresh water to keep the tailings covered. As noted earlier, continued
additions of water to the pond only serve to perpetuate seepage from the
impoundment. Moreover, it is not feasible to maintain a water cover over
all the tailings and those tailings not covered by water, despite good
faith efforts by the licensee, have been subject to blowing out of the
impoundment. In a similar fashion, unstabilized ore piles near the site ,

,

perimeter have been subject to blowing and contamination of unrestricted
areas. Therefore, the staff recommends as a condition of the renewed
license that the licensee shall minimize dispersal of dust from the ore
piles by water sprinkling in other dust suppression techniques, unless a
documented weekly inspection indicates that the moisture content of the
ore and/or weather conditions are controlling dusting.

I 4. 3 Reclamation

The reclamation plan titled, "Report, Conceptual Design and Cost
Estimate, Tailings Pile Reclamation, Moab, Utah for Atlas Minerals" was
incorporated in the existing license as License Condition No. 21. The '

plan has been resubmitted as part of the renewal application in -

Section 5.5.9 without any changes to the existing requirements. The
review of the plan was made in the memo to file dated June 29, 1982 (see i

memorandum to Docket File No. 40-3453 dated June 29, 1982).
' The plan allows two years for the tailings to dry out and then requires

resloping the pile to a maximum of 10H to 3V. After stabilization of the
pile and the application of ten feet of cover, regrading will be:

| accomplished, then two feet of rock cover will be placed on the slopes
and the essentially flat top surface will be seeded and revegetated.i

; The present plan was designed in accordance with criteria contained in
; the "Final Generic Environmental Impact Statement on Uranium Milling"
| (FGEIS), dated September, 1980. The plan was also reviewed for
| conformance to the criteria contained in the FGEIS. Subsequent to the ;

' initial staff review and approval, the EPA promulgated its 40 CFR 192
standard which specifies longevity and radon attenuation criteria for

,
reclamation plans. The Commission subsequently incorporated these

! criteria into 10 CFR 40, Appendix A, Criterion 6 (Criterion 6). The .

staff has therefore reviewed the presen'. plan for conformance to the [
criteria specified in Criterion 6. t

-
L

i

i
t

I
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Criterion 6 requires that the disposal area be designed to provide
' reasonable assurance that radon emanation from reclaimed tailings does

not exceed an average release rate of 20 pCi/m2/see over a period of
1,000 years to the extent reasonably achievable, and, in any case, at i

least 200 years. The existing plan was based on attenuation of radon
;

from the reclaimed site to twice the background rate. The staff's
evaluation of radon attenuation for the existing plan is documented in an
appendix to the June 29. 1982 memorandum. The conclusion of the staffs'
evaluation was that the proposed plan would reduce radon emissions from
the tailings to 1.27 pCi/m2/sec. Since specific longevity requirements
were not in effect at the time, an analysis of the depth of cover
estimated to be removed by sheet water and wind erosion was not i

performed. However, the existing plan will easily meet the Criterion 6
radon attenuation standard over a 1000 year period due to the much more :

conservative criteria used to design the cover. Stcff analysis of the
required cover thickness indicates that the proposed cover thicknes., is
adequate. Details for the calculation are provided in Appendix 0.

Criterion 6 also requires that the reclamation plan be effective for -

1000 years, to the extent practicable, but at least for 200 years. The
staff therefore perQrmed a review of hydrologic conditions which could
affect the reclaimed site. This analysis is documented in a memo to file,

dated March 20, 1986 (see memorandum to Docket File No. 40-3453 dated
i March 20, 1986). The memorandum basically concluded that the current

reclamation plan is adequate to protect against flooding from thei

; Colorado River and Moab Wash. However, several minor items will need to
be evaluated by the licensee as a result of recent research sponsored by
the NRC. These items are discussed below.

! (a) Design of the rock protection for the side slopes - The original
design of the rock protection was based on recommendations contained
in FGEIS and did not utilize engitieering methodology.

The staff will therefore require that Atlas provide an engineering
design for the gradation and thickness of the riprap. Further, the
current design includes a revegetated pile top. Although the pile
top is very flat and possibly not susceptible to gully erosion, the
staff concludes that flow concentrations will occur (due to
differential settlement, construction irregularities, etc.). This
flow concentration will magnify the rock size requirements for the
side slopes. The staff will therefore require that the riprap be
designed in accordance with one of the following options: (1) if
rock is not to be used for the pile top, a flow concentration factor
should-be used to desigr, the side slope riprap, or (2) if the plan
is modified to include rock protection for the top, the side slope
riprap may be designed assening unconcentrated sheet flow,

i

.
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(b) Rock durability - The limited rock durability testing performed
showed the rock to be of marginal quality. To compensate for the
marginal quality of the rock in the absence of specific quantitative
procedures, Atlas proposed to double the 1-foot thickness
recommended in the FGEIS. Research currently completed at Colorado
State University (NUREG/CR-4620) provides procedures for oversizing
marginal rock as well as selective screening of the rock to assure
placement of the better quality rock in frequently-saturated areas
(i.e., along the toe of the embankment). The staff will therefore
require that Atlas provide the results of additional rock durability,

testing and propose a rocx placement and/or oversizing plan which
will assure protection of the reclaimed pile over a 1000 year.

period.

(c) The current plan includes outslopes of 10H:3V. The staff concludes
that added assurance regarding the stability of tne pile can be
achieved by flattening the slopes. The staff will therefore require
that Atlas evaluate alternatives for flattening the slopes.,

Flattening the outslopes could result in a reduction in rock size
requirements.

4.3.1 Surety Arrangements

With respect to financial assurances for site decommissioning and
reclamation, Atlas Corporation has submitted a Letter of Credit,
No. 119907 dated December 3, 1987 drawn on the Bank of America, in the
amount of $6,000,000. The staff recommer is that the renewed license
contain the following license condition:

The licensee shall maintain an NRC-approved financial surety
arrangement, consistent with 10 CFR 40, Appendix A, C-iteria 9
and 10, adequate to cover the estimated costs, if accomplished by a
third party, for decommissioning and decontamination of the mill and
mill site, for reclamation of any tailings or waste disposal areas,
ground water restoration as warranted and the long-term surveillance
fee. Within three (3) months of NRC approval of a revised
reclamation / decommissioning plan, the licensee sh.,ll submit, for NRC
review and approval, a proposed revision to the financial surety
arrangement if estimated costs in the newly approved plan exceed the
amount covered in the exiating financial surety. The revised surety
shall then be in effect within three (3) months of written NRC
approval. Annual updates to the surety amount, required by
10 CFR 40, Appendix A, Criteria 9 and 10, shall be submitted to the
NRC at least three (3) months prior to the anniversary of the

_
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effective date of the existing surety instrument. If the NRC has 5

not approved a proposed revision to the surety coverage 30 days
prior to the expiration date of the existing surety arrangement, thei

1 licensee shall extend the existing surety arrangement for one year.

Along with each proposed revision or annual update, the licensee
shall submit supporting documentation showing a breakdown of the

rcosts and the basis for the cost estimates with adjustments for
inflation, maintenance of a minimum 15 percent contingency fee,
changes in engineering plans, activities performed and any other
conditions affecting estimated costs for site closure. The licensee
shall also provide the NRC with all surety related correspondence i

submitted to the State, a copy of the State's surety review and the
final approved surety arrangement, if applicable. The licensee
shall also ensure that the surety, where authorized to be held by<

the State, expressly identifies the NRC portion of the surety and
covers the decommissioning and decontamination of the mill and mill '

.

site, reclamation of the tailings and waste disposal areas, soil and
water sample analyses to confirm decontamination, ground water
restoration as warranted and the transfer of the long-term '

surveillance fee to the U.S. General Treasury. The basis for the
| cost estimate is the NRC approved reclamation / decommissioning plan

or NRC approved revisions to the plan. Attachment entitled,
"Recommended Outline for Site Specific Reclamation and Stabilization
Cost Estimates," outlines the minimum considerations used by the NRC

I in the review of site closure estimates.
Reclamation / decommissioning plans and annual updates should follow-

this outline.1

!

Atlas' currently approved surety instrument, Irrevocable Letter of,

i Credit No. 119907, issued by the Bank of America, in favor of tFe
.

I NRC, shall be continuously maintained in an amount no less than
$6,000,000 for the purpose of complying with 10 CFR 40, Appendix A,
Criteria 9 and 10, until a replacement is authorized by the NRC. '

For the purposes of the annual update of Atlas' cost estimate -

required by Criterion 9, October 31, 1987, is designated as the
effective date of the existing surety arrangement.

4.3.2 Land Ownership

| Table 5.5-11 of the licensee's renewal applicatiun states that the land
j holdings of the company encompass the mill and tailings impoundment
i sites. Section 5.5.10.11 of the renewal application ttates that the
l licensee wit 1 transfer ownership of tne land af ter decommissioning and

,

reclamation to either the United States Government or the State of Utah.
The previous statement does not give the state the first option;
therefore, the staff will require that prior to termination of the
license, the licensee shall provide for tiansfer of title to byproduct

!

-_ . _ . _ _ _ -
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material and land, including any interests therein (other tnan land owned
by the United States or the State of Utah), which is used for the
disposal of such byproduct material or is essential to ensure the long
term stability of such disposal site to the United States or the State of
Utah, at the State's option.

'5.0 CONCLUSION

The impacts resulting from the renewal of Source Material License
No. SUA-917 authorizing continued uranium milling operations at the Atlas
Minerals, Moab, Utah facility are summarized below.

1. Impacts to land use are expected to be minimal. Continuation
of milling should not result in additional land disturbance
beyond that projected in the FES for Atlas and the staff
analysis approving the 1981 Tailings Dam Construction and
Management Plans submitted by the licensee. In addition, all

disturbed land will be reclaimed in accordance with current and
future approved reclamation plans after operations have ceased.

2. Mill emissions from the process stacks have on occasion
exceeded restricted area MPC's and concentrations of
Thorium-230 have also exceeded unrestricted area MPC on
occasion. However, the perimeter air monitoring stations have
shown annual average airborne radionuclide concentrations to be
consistently below the respective U-nat, Th-230 and Ra-226
MPCs. Radon concentrations at these sites have also been
within MPC.

3. Ground water radionuclide concentrations have generally been
within 10 CFR 20 values. Although seepage has occurred beneath
the dam, all flow is toward the Colorado River. Sample
analysis has shown that values of samples taken of the river
above and below the mill are not significantly different. The
licensee has also taken steps to reduce the flow of the
seepage. The staff reviewed the recent 40 CFR 192 requirements
and the associated orders in the form of an amendment to the
license, and concludes the requirement for compliance to
40 CFR 192 shall be continued as a license condition.

4. Continued operation of the Atlas mill should not result in
individual doses to the bone, lung and whole body at the
nearest occupied area which are above the EPA 40 CFR 190
standard of 25 mrem /yr. AlthoLgh a projected maximum annual
dose estimated for the nearest resident of the Moab mill was
32 mrem to the lung the staff concludes that limited and
transient occupancy should limit actual exposures at levels
less than the standard.



,_-_- - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .

,

'~

21

.

-

' It is the staff's conclusion that the impacts associated with renewal of
Source Material License No. SUA-917 are within the realm of impacts

i expected in the FES (NUREG-0453) dated January, 1979, that was prepared
by the staff. Recognizing these impacts, the staff has available two
alternatives with respect to the requested license renewal:

1. Renew the license with such conditions as are considered
necessary or appropriate to protect the public health and
safety and the environment; cr

"

2. Deny renewal of the license.

In the safety evaluation report prepared for this action, the staff has
reviewed the licensee's proposed action with respect to the criteria for
license issuance specified in 10 CFR 40, Section 40.32 and has no basis
for denial of the license. Moreover, the environmental impacts described

; in this document do not warrant denial of the application. For these
reasons, license denial is considered an unacceptable alternative.>

Based on the environmental impact appraisal presented in this document,
the staff recommends that Source Material License No. SUA-917 be renewed
subject to the following license conditions:

i 1. The mill production per calendar year shall not exceed 850 MT
(1,870,000 pounds) of bar eled U 0s.3

2. Notwithstanding representations made in Section 4.3 of the
renewal application the licensee shall not dispose of materials
other than uranium mill tailings, spent resins, raffinate,
vanadium waste residues, liquids or residues contained in the
catchment basin described in Condition No. 27, or liquid
sanitary wastes in the tailings pond, without the specific
authorization of the Uranium Recovery Field Office, USNRC. If

liquid sanitary wastes are discharged to the tailings pond,
written authorization shall first be obtained from the Utah
Bureau of Water Pollution Control. A copy of the written
authorization shall be submitted to the Uranium Recovery Field
Office prior to the discharge of the liquid sanitary wastes.

The licensee shall not discharge any liquids or solids to the
tailings impoundment during nonoperational periods other than
needed to perform routine or preventative maintenance, without
prior written approval of the NRC.
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3. Atlas shall implement a ground water detection monitoring
program to ensure compliance to 40 CFR 192.32(a)(2) which
includes the following elements:

A. Atlas shall monitor at the temporary poi.n of compliance
and background wells for the following indicator
parameters: Arsenic, Selenium and pH. Atlas shall
utilize analytical techniques capable of providing lower,

limits of detection of 0.005 mg/l and 0.001 mg/l for,

arsenic and selenium, respectively. Measurements of pH
shall be reported to the nearest 1/10 standard unit.

1 8. The determination of compliance shall Fe based upon
sampling Well MW-3.

C. The determination of background levels for the parameters
specified in subsection (A) shall be defined by sampling
Well ATP-3.

D. Atlas shall sample for those parameters specified in,

; subsection (A) at those wells designated in subsections
(B) and (C) on a monthly basis for a period of one (1)
year and at least twice annually thereafter. All
semiannual samples shall be taken at least four months
apart.

E. Atlas shall, within 60 days of collection of the last of
,

{ the twelve monthly samples, propose for USNRC review and
) approval background levels for indicator parameters and a
j statistical procedure for identifying significant changes
; (95% confidence level) between data from the wells

specified in subsections (B) and (C).

F. Atlas shall report the data required by subsection (D)
semiannually along with those data required by Condition'

No. 48 in accordance with the reporting format in the
; Attachment entitled, "Detection Monitoring Data Report."
i

G. Atlas shall report at least annually in accordance to
reporting requirements specified in subsection (F) thei

| rate and direction of ground-water flow under the tailings
i impoundment.

| 4. The licensee shall minimize riispersal of dust from the ore
piles by water sprinkling or other dust suppression techniques,
unless a documented weekly inspection indicates that the

,
'

moisture content of the ore and/or weather conditions are
j controlling dusting.

,

|

_. . - . - . . .~. , - - .-
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5. The licensee shall maintain effluent control systems as '

specified in Section 3.3 of the licensee's renewal application
with the following additions:

A. Operations shall be immediately svapended in the affected
area of the mill if any of the emi ion control equipment
for the yellowcake drying or packaging area is not

; operating within specifications for design performance.

B. The licensee shall, during all periods of yellowcake
drying operations, assure that the scrubber is operating ,

within the manufacturer's recommended ranges for water
flow and air pressure differential necessary to achieve
design performance. This shall be accomplished by either
(1) performing and documenting checks of water flow and
air pressure differential hourly during operation or (2)
installing instrumentation which will signal an audible
alarm if either water flow or air pressure differential
fall below the manufacturer's recommended levels. If an
audible alarm is used, its operation shall be checked and
documented daily.

C. Air pressure differential gauges for emission control
,

equipment other than the wet scrubber shall be read and
the readings documented once per shift during operations. |

D. Any changes in the effluent control systems, as described
above, shall require approval by the USNRC, Uranium
Recovery Field Office, in the form of a license amendment. '

6. Reclamation phase modifications to Moab Wash shall be as ,

specified in the "Pilot Channel" option of the licensee's
submittal dated Octnaer 13, 1983 with the following
modifications:

A. The pilot channel bottom shall be sloped at a 1% grade
away from the tailings pile (i.e., to the north).

B. Excavation material shall be used to backfill the entire
length of the existing Moab Wash channel, with the fill
sloped away from the tailings pile. Any remaining
excavation material shall be used to construct a berm on
the south side of the pilot channel to increase channel,

capacity.

In addition, operational phase modifications to Moab Wash shall
be maintained in accordance with the licensee's submittal dated
October 26, 1982.

,

t

>

b
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7. Mill tailings other than samples for research shall not be
transferred from the site without specific prior approval of
the USNRC, Uranium Recovery Field Office. The licensee shall |
maintain a permanent record of all transfers made under the '

provisions of this condition.

8. A. Construction of the tailings embankment to elevation 4076
feet shall be in accordance with Appendix B of the
submittal "Report of Stability Analyses, 18-Foot Raise of
Tailings Embankment to Elevation 4076 Feet, Moab, Utah,

,

r

for Atlas Minerals" dated June 4, 1981, with the following ;

exceptions:
.

1) Quality control tests shall be performed at the,

frequencies specified below (ASTM Standard Methods):

, a) Compaction Test, 0-698 - At least five full

tests prior to construction using a range of
represen*.ative borrow soils followed by

,

one point tests at a frequency of at least one ,

per 5,000 cubic yards of fill placed. The
i family of curves developed from the full
; compaction testt shall be used in evaluating

one point test data. ;,

i b) Gradation test, D-422 - At least one test per
5,000 cubic yards of fill placed.

!
,

c) Nuclear moisture and density tests 0-3017 and*

0-2922, respectively - At least one test per,

2,500 cubic yards of fill placed.
,

d) Conventional moisture and density tests 0-2216
| and D-1556, respectively - Calibration of the i

nuclear tests specified in (c) above shall be' *

I performed using the tests specified in this
'

section prior to beginning construction and at
least once per 50,000 cubic yards of fill placed-

: thereafter.
!

e) Additional gradation testing shall be performed
if the gradation of material appears to differ
significantly from materials previously tested.

! If the gradation has changed significantly, a-

full compaction test shall be performed.'

,

i

i

:

I
'

I

t
:

)

'
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2) Embankment piezometers shall be read at a weekly
frequency during construction and until readings have
stabilized. Thereafter, piezometers shall be read on
a monthly frequency.

3) A report describing construction activities and
containing the results of all qualicy control testing
specified in (1) above shall'be submitted to the
USNRC, Uranium Recovery Field Office, within six
months of completion of construction.

B. The licensee shall maintain a minimum of six feet of
freeboard and 150 feet of beach between the embankment
crest and the ponded liquid.

C. Drainage berms shall be installed over seepage areas on
the embankment prior to construction of the lift. These
berms shall be graded to protect against piping of the
embankment material.

9. The licensee is authorized to dispose of by product
contaminated solid wastes generated at the Moab Mill in the
sump collection pond as described in the licensee's submittal
dated February 29, 1984.

10. The licensee shall conduct and document at least one inspection
of the tailings embankment per day and shall immediately notify
the USNRC, Uranium Recovery Field Office, by telephone and
telegraph, of any failure to the tailings dam or tailings
discharge and solution return system which results in a release
of radioactive material and/or of any unusual conditions which
if w t corrected could lead to such a failure. This
requirement is in addition to the reporting requirements of
10 CFR 20.

11. Except as authorized by Condition 40 below, the licensee shall
not make any changes in the tailings retention system without
specific prior approval of the USNRC, Uranium Recovery Field
Office, in the form of an amendment to this license.

12. The licensee shall reclaim the tailings disposal area in
accordance with the May 29, 1981 submittal "Report, Conceptual
Design and Cost Estimate, Tailings Pile Reclamation, Moab,
Ut.ah, for Atlas Minerals." In addition, the licensee shall by
July 1, 1988, provide for USNRC, Uranium Recovery Field Office,
review and approval in the form of a license amendment, the
following information:
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A. An engineering design for the rock layer to be placed on*

pile outslopes. The rock layer shall be designed assuming
,

unconcentrated sheet flow from a Probable Maximum Flood
(PMF) event if the reclamation plan is modified to include '

placement of rock on the pile top or a concentration of
sheet flow from a PMF if the pile top remains unrocked.

B. A design for riprap placement based on rock durability.
The information shall include the results of additional
laboratory testing (specific gravity, absorption, and
sodium sulfate soundness tests) and a proposal for
selective screening and placement of rock and/or
oversizing of the rock for more frequently saturated areas
to assure protection of the reclaimed pile for a 1000 year
period, to the extent practicable.

'

C. An analysis of alternatives for modifying the existing
plan to include slopes of SH:1V or flatter for all
outslopes which receive runoff from the pile top. The
information submitted shall include an evaluation of costs :
for various pile configurations. i

13. Atlas shall, in acevraance with submittals dated February 25
and June 29, 1987, develop methods and procedures prior to
reclamation, to ensure that:

A. The entire area of contaminated soil southeast of the
tailings impoundment, consisting of approximately 6.6
acres with an estimated volume of 25,000 cubic yards, is
placed in the tailings pond and otherwise ensure that the
entire area is decontaminated consistent with 10 CFR
Part 40, Appendix A, Criterion 6.

B. The entire area west of State Highway No. 279 identified
as exceeding Ra-226 levels provided in 10 CFR Part 40,
Appendix A, Criterion 6, shall be removed and placed in
the tailings pond prior to final reclamation. Ey our
letter dated February 25, :387, backgrour.d for the area '

west of State Highway No. 2/9 is 5.5 pCi/gm Ra-226.

C. Records of all surveys and soil analyses of the section
southeast of the tailings impoundment and west of State '

Highway No. 279 shall be maintdined until the USNRC
authorizes their disposal.'

k

f

, c. , ._ - . _ . ~ . _ . . . , - , - , _ - . - _ - ~ . _ . _ _ - - _ . , , - _ -
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14. The licensee shall maintain an NRC-approved financial surety
arrangement, consistent with 10 CFR 40, Appendix A, Criteria 9

; and 10, adequate to cover the estimated costs, if accomplished
by a third party, for decommissioning and decontamination of
the mill and mill site, for reclamation of any tailings or !

waste disposal areas, ground water restoration as warranted and
the long-term surveillance fee. Within three (3) months of NRC
approval of a revised reclamation / decommissioning plan, the
licensee shall submit, for NRC review and approval, a proposed
revision to the financial surety arrangement if estimated costs
in the newly approved plan exceed the amount covered in the
existing financial surety. The revised surety shall then be in
effect within three (3) months of written NRC approval. Annual
updates to the surety cmount, required by 10 CFR 40,
Appendix A, Criteria 9 and 10, shall be submitted to the NRC at '

least three (3) months prior to the anniversary of the
effective date of the existing surety instrument. If the NRC
has not approved a proposed revision to the surety coverage
30 days prior to the expiration date of the existing surety
arrangement, the licensee shall extend the existing surety<

arrangement for one year.

Along with each proposed revision or annual update, the *

licensee shall submit supporting documentation showing a
breakdown of the costs and the basis for the cost estimates'

with adjustments for inflation, maintenance of a minimum 15 i
>

percent contingency fee, changes in engineering pians,
activities performed and any other conditions affecting
estimated costs for site closure. The licensee shall also
provide the NRC with all surety related correspondence ,

submitted to the State, a copy of the State's surety review and,

the final approved surety arrangement, if applicable. The -

licensee shall also ensure that the surety, where authorized to
be held by the State, expressly identifies the NRC portion of
the surety and covers the decommissioning and decontamination
of the mill and mill site, reclamation of the tailings and
waste disposal areas, soil and water sample analyses to confirm
decontamination, ground water restoration as warranted and the
transfer of the long-term surveillance fee to the U.S. Generali r

Treasury. The basis for the cost estimate is the NRC approved |
reclamation / decommissioning plan or NRC approved revisions to

4 the plan. Attachment entitled, "Recommended Outline for Site i4

! Specific Reclamation and Stabilization Cost Estimates,"
outlines the minimum considerations used by the NRC in the
resfew of site closure estimates. Reclamation / decommissioning
plans and annual updates should follow this outline.
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Atlas' currently approved surety instrument, Irrevocable Letter
of Credit No. 119907, issued by the Bank of America, in favor
of the NRC, shall be continuously maintained in an amount no
less than $6,000,000 for the purpose of complying with
10 CFR 40, Appendix A, Criteria 9 and 10, until a replacement-
is authorized by the NRC. For the purposes of the annual
update of Atlas' cost estimate required by Criterion 9,
October 31, 1987, is designated as the effective date of the
existing surety arrangement.

15. Prior to termination of this license, the licensee shall
provide for transfer of title to byproduct material and land,
including any interests therein (other than land owned by the
United States or the State of Utah), which is used for the
disposal of such byproduct material or is essential to ensure
the long term stability of such disposal site to the United
States or the State of Utah, at the State's option.

16. The licensee shall implement an interim tailings stabilization
program as specified in the March 16, 1987 submittal. In
addition, this program shall include written procedures which
are of sufficient detail to describe inspection methodologies,
management notifications and implementation of corrective
actions to assure compliance to Criterion 8 of 10 CFR 40,
Appendix A. As a minimum the licensee shall perform at least
weekly a documented inspection to assure the effectiveness of
the control methods used. Corrective actions taken shall be
documented in response to inspection findings. Corrective
actions shall be completed within 30 days unless a longer
period is approved in writing by the USNRC.

17. Before engaging in any activity not previousl,' assessed by the
NRC, the licensee shall prepare and record an environmental
evaluation of such activity. When the evaluation indicates
that such activity may result in a significant adverse
environmental impact that was not assessed, or that is greater
than that assessed in the Final Environmental Statement
(NUREG-0453), the licensee shall provide a written evaluation
of such activities and obtain prior approval of the USNRC,
Uranium Recovery Field Office, for the activity.

18. Prior to disturbing any presently undisturbed soils for mill
related activities (including borrow areas for tailings
reclamation cover) in the future, the licensee shall have an
archeological survey conducted of the site (s) to be disturbed.
The Utah State Department of Development Services and the U.S.

.
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Department of the Interior shall be contacted by the licensee
prior to the survey to provide assistance or comment in
planning such a survey. The completed survey shall be
submitted to the USNRC, Uranium Recovery Field Office, for
review and approval to proceed prior to any disturbanc0 of
presently undisturbed areas.

19. The results of sampling, analyses, surveys and monitoring; the
results of calibration of equipment; reports on autits and
inspections; all meetings and training courses reoJired by this
license; and any subsequent reviews, investigations, and
corrective actions, shall be documented. Unless otherwise
specified in USNRC regulations, all such documentation shall be
maintained for a period of at least five (5) years.

20. The licensee shall conduct an annual survey of land use
(grazing, residence, wells, etc.) in the area within two miles
of the mill and submit a report of this survey annually to the
USNRC, Uranium Recovery Field Office. This report shall
indicate any differences in land use from that described in the
licensee's previous annual land use report. The report shall
be submitted by March 31 of each year.

21. The results of the effluent and environmental monitoring
programs required by this license shall be reported in
accordance with 10 CFR 40, Section 40.65 with copies of the
report sent directly to the USNRC, Uranium Recovery Field
Office. Data from the effluent and environmental monitoring
program shall be reported in accordance with the format in the
attachment to SUA-917 entitled, "Sample Format For Reporting
Monitoring Data." -

22. The licensee shall conduct an environmental and effluent
monitoring program as specified in the renewal application in
accordance with Table 5.5-8 during normal operations and Table
5.5-9 during periods of extended shutdown with the following
modifications:

A. Air particulate samples shall be analyzed for U-nat,
Ra-226, and Th-230, quarterly.

B. The analysis of quality control samples shall be in
accordance with Section 6.3 of Regulatory Guide 4.15.

.

C. Lower limits of detection utilized for sample analysis
shall be in accordance with Section 5 of Regulatory Guide
4.14.

1



--

"

30

.

- _

D. Soil and vegetation sampling shall be analyzed annually
for Ra-226 and Pb-210.

Noah M. Shopenn, Project Manager
Licensing Branch 2
Uranium Recovery Field Office, RIV

4A
Van R. Scovill, Project Manager
Licensing Branch 2
Uranium Recovery Field Office, RIV

.

Approved by: ,A P
Harry ~J'. Petten4H1, Chief '

Licensing Branch 2
Uranium Recovery Field Office, RIV

.
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APPENDIX A,

;

Tables and Figures
[

-

Table 1.- Principal parameter values used in the radiological ,

assessment of the Atlas Minerals Mill !
r

!
,

t

Parameter Value* ;-

r

General Data,

Maximum ore grade, % V 0 0.2538
Average secular equilibrium ore activity of U-238 and 700 +

daughters, pCi/gm
i

;

j Ore processing rate, MT/yr 424,222

Annual operating time, days / year 354
1

Recovery rate of ore processing, % 94
| >

Dust / bulk ore activity concentration ratio, 2. 5 !
-Ore Storage and Handling

Loss of ore dust by truck dumping, lb/ ton 0.04*
|

| Loss of oredust by ore pad handling machinery, Ib/ ton 0.02*

|
Ore dusting rate from ore stoc6 piles, MT/yr 22.3+ |

| Loss of ore dust by ore load to grizzly and hopper, lb/ ton 0.05+ '

I ,

| Specific radon flux factor from ore storage, pCi/m2.sec 1.0
'
.

i per pCi/gm Ra-226 '

| Area of ore pad, km2 0.04 i

Reduction factor due to spraying and wetting, % 30
L

Crushing, Grinding, Screening j

Uncontrolled particulate release from crushing, grinding 0.08 ;
| and screening, MT/yr
i

| Uncontrolled particulate release from west crusher dust 0.14 -

| collector, MT/yr
! |

|

1

|'See footnotes, last page of table
.

,

'

t,

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

Table 1 (continued) |
.

|
i-_

_Value* |Parameter '

I

Uncontrolled perticulate release from north crusher dust 0.66
collector, MT/yr :r

Sample tower dust collector, HT/yr 0.24

Uncontrolled particulate release from fine ore bins, MT/yr 0.37 *

IFraction of radon content in bulk ore released from crushing, 20
grinding and screening, % ;

Fraction of radon content in bulk ore released from fine 20
ore bin and other operations, %

,

!

Yellowcake Drying and Packaging

Annual yellowcake production rate, MT/yr 835

Product purity, % U 0 #38

Annual V 03 8 production rate, MT/yr 752

003 8 production lost to atmosphere, MT/yr 0.518

Ratio of Ra-226 or Pb-210 to U-238 concentration in 0.005 :

yellowcake stack effluent
;

Ratio of Th-230 to U-238 concentration in yellowcake 0.001 ;

stack effluent

Radon release rate from yellowcake stack negligible ;

i

!
!Tailings Management Operations

Total tailings area, km2 0.22 ;

fDusting rate from exposed beach, gm/m2 262.6

Specific radon flux from exposed beach, pCi/m2-sec 1.0 i

per pCi/gm Ra-226

:

See footnotes, last page of table.
,

>

I
;_._.-,_______.....___._.-_.--__,_,._.__.____
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Table 1 (continued) '
.

-_

Parameter Value*

Dust / tails activity concentration ratios 2.5

Activity in homogeneous solid tailings for:

U-238 (pCi/gm) 42.0
Th-230 697.0
Ra-226 699.0
Pb-210 699.0,

Ousting reduction factor-due to water cover and wetting 50.0
of exposed sands, % -

Staging of tailings impoundment and individual stage areas are described
in Figure 1. Further details on th6 ?ailings source terms are in Appendix B. i

!

"These values were selected by the NRC staff for use in its radiological -

1 assessment of the Atlas facility. They represent conservative selections from :

ranges of potential values in instances where available data have been '

,

|
insufficient and/or not specific.

* Values based on recommendations in Colorado Department of Health Fugitive
Emission Factors Worksheet (draft) of Air Pollution Control Division.

#The rationale for this figure is presented on page G-6 of the "Final
Generic Environmental Impact Statement on Uranium Milling" (NUREG-0706).

1

4

>

.

|

I
i
*

.

'
;

t
-

,

k

2
.
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Table 2 - Estimated annual airborne releases of radioactive.
;

materials from the Atlas Uranium Mill in the fifth i
year of operation *-- ---

!

~

Estimated Releases (Curies / Year)*
i :

,

Source Description U-238 Th-230 Ra-226 Pb-210 Rn-222

Yellowcake stack 1.00E-1 3.00E-3 1.00E-3 1.00E-3 0.0

Ore Pad 1 4.90E-3 4.90E-3 '4.90E-3 4.90E-3 3.78E+1

Ore Pad 2 1.08E-3 1.80E-3 1.80E-3 1.80E-3 1.38E+1,

Ore Pad 3 4.40E-4 4.40E-4 4.40E-4 4.40E-4 3.50E+1,

,

Grizzly 7.00E-5 7.00E-5 7.00E-5 7.00E-5 7.00E+1

Crusher W 1.23E-4 1.23E-4 1.23E-4 1.23E-4 7.00E+1

Crusher N 3.30E-4 3.30E-4 3.30E-4 3.30E-4 7.00E+1

Tower 2.13E-4 2.13E-4 2.13E-4 2.13E-4 7.00E+1

Fine Ore Bin 5.80E-4 5.80E-4 5.80E-4 5.80E-4 7.00E+1

} Tailings Impoundment 2.00E-4 4.00E-3 4.00E-3 4.00E-3 5.00E+3 .

| "Releases of all other radionuclides in the U-238 decay series are also included
in the radiological impact analysis. These releases are assumed to be identical
to those presented here for parent nuclides. For instance, the release rate

,

'

! of U-234 is taken to be identical to that for U-238. Release rates of Pb-210
' and Po-210 are assumed equal to that given for Ra-226.

.

* Releases are estimated on the basis of parameters as displayed in Table 1.i
,

I

| VReleases from the tailings impoundment reflect the configuration as proposed |for the fifth year of operations.
,

:

.

i
t

h

f
i

,

i

!
t
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Table 3 - Annual dose commitments to individuals in the vicinity-

of the Atlas Uranium Mill
--

Annual Dose Commitment,* mrem / year

Exposure Whole Bronchial
Location Pathway Body Bone Lung Epithelium

1. Tex's Jour Inhalation * 3.78E-01 8.10E+00 3.18E+01 1.01E+02
Center External ground 3.29E-01 3.29E-01 3.29E-01 3.29E-01
0. 8 km E External Cloud 3.47E-01 3.47E-01 3.47E-01 3.47E-01

Total 1.054 8.766 3.25E+01 1.02E+02

2. Arches Park Inhalation * 4.67E-2 7.89E-1 3.99E+0 7.08E-1
2.4 km NW External ground 3.92E-2 3.92E-2 3.92E-2 3.92E-2

External cloud 4.21E-1 4.21E-1 4.21E-1 4.21E-1

Total 0.507 1.45 4.45 71.26

3. Moab Inhalation + 1.86E-2 4.04E-1 1.52E+0 2.32E+1
2. 7 km SE External ground 1.87E-2 1.87E-2 1.87E-2 1.87E-2

External cloud 2.19E-1 2.19E-1 2.19E-1 2.19E-1
Meat ingestionS 2.39E-3 3.12E-2 2.39E-3 2.39E-3

Total 0.259 0.673 1.76 23.4

4. Academy Inhalation * 2.79E-3 6.36E-2 2.05E-1 4.z7E+0
9.59 km ESE External ground 2.38E-3 2.38E-3 2.38E-3

External cloud 6.46E-2 6.46E-2 6.46E-2
Milk IngestionS 4.45E-4 5.45E-2 4.45E-4

Total 0.070 0.136 0.272 4.27F+0

* Dose commitments are integrated over a 50 year period from one year of exposure.
Occupancy is assumed to be 24 hours / day.

Doses to the whole body, lungs, and bone are those resulting from the inhalation
of particulates of U-238, U-234, Th-230, Ra-226, Pb-210 and Po-210. Doses to the
bronchial epithelium are those resulting from the inhalation of radon daughters.

,

0 Ingestion impacts result from the assumed consumption of meat from cattle grazed
within within 5 km of the mill center.

.

. .



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

6
.

Table 4 - Comparison of annual dose commitments to individuals !*

with EPA radiation protection standards (40 CFR 190)*

Annual Dose Commitment, mrem / year

Location Exposure Pathway Body Bone Lung !

I

EPA limits 25.0 25.0 25.0
(40 CFR 190)

1. Tex's Tour Center Inhalation 3.78E-01 8.09E+00 3.18E+01
0. 8 km E External 4.24E-02 4.24E-02 4.24E-02

Total 4.20E-01 8.13E+00 3.18E+01

Fraction of limit 0.017 0.32 1.27++
,

2. Arches Park Inhalation 0.0464 0.979 3.99 |
2.4 km NW External 0.00486 0.00486 0.00486

Total 0.051 0.984 4.00

Fraction of limit 0.002 0.04 0.16 :

3. Moab Inhalation 0.0183 0.394 1.52 .

2.7 km SE External 0.00194 0.00194 0.00194
Heat ingestion. 0.00233 0.00298 0.00233

Total 0.226 0.426 1.52 i

IFraction af limit 0.0009 0.017 0.061

4. Academy Inhalation 0.00238 0.0507 0.202 !

9.59 km ESE External 0.000249 0.000249 0.000249
| Milk ingestion 0.000422 0.000488 0.000422
|

|
Total 0.00305 0.0514 0.203

| Fraction of limit 0.00012 0.0021 0.008

!

|

3
| 40 CFR Part 190 specifically excludes any dose commitments arising from the
| release of radon and its daughters.
| #
| Meat ingestion impacts result from the assumed consumption of meat from cattle
'

grazed within 5 km of the mill center.

** Assumes 100% Occupancy.

i
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-Table 5 - Annuni 100 year environmental dose cotnitments to regional,

population within 80-km radius of the Atlas Uranium Mill-

-
._

Annual Environmental Dose Comeitments (EDC), person-rem *~-

e,p

Bronchial *Exposure Pathway Whole Body. Bone Lung Epithelium

Inhalation 2.762E-2 6.248E-1 2.061E+0 3.144E+1
*

External ground 1.534E-1 1.534E-1 1.534E-1 -

External cloud 4.415E-1 4.415E-1 4.415E-1 -

Vegetable ingestion 7.126E-2 1.309E+0 7.126E-2 -

Heat ingestion 3.575E-3 6.971E-2 3.575E-3 -

Milk ingestion 4.281E-3 5.875E-2 4.281E-3 -

TOTAL 7.017E-1 2.657E+0 2.735E+0 3.144E+1

Estimated population 1683.7 2107.b 1695.2 6414
dose from natural
backgrounds

Ratio of total EDC 0.0004 0.0013 0.0016 0.0049
to background
population dose >

* Doses to the whole body, lung, and bone are those resulting from the releases
of particulates of U-238, U-234, Th-230, Ra-226, and Pb-210.

* Inhalation doses to the bronchial epithelium are those resulting from the
inhalation of rado'n daughters.

SBackground doses are based on the regional population size of 11,454 and
natural background organ doses as follows:

Whole body - 147 mrem /yr Lung - 148 mrem /yr
Bone - 184 mrem /yr Bronchial epithelium - 560 mrem /yr

Source: G. L. Montet et al., "Description of United States Uranium Resource
Areas, a Supplement to the Generic Environmental Impact Statement on
Uranium Milling," Report NUREG/CR-0597, ANL/ES-75, prepared by Argonne
National Laboratory for the U.S. Nuclear Regulatory Commission, June
1979. The staff assumes the population dose due to background is
equivalent to the general background dose for the Wyoming basin.

.
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Table 6 - Total environmental dose commitments (EOC) over the-

, - renewal period for the Atlas Uranium Mill
*

_ .

EDC to each organ, person-rem
:

Bronchial
Whole Body Bone Lung Epithelium

.
EOCs received by population 7.017E-1 2.657E+0 2.735E+0 3.144E+1

i within 80 km of mill

EOCs received by pupulation 4.863E+1 6.531E+2 1.065E+1 2.980E+2t

beyone 80 km of mill

; Total EOCs received 'uy 1.889E+2 2.521E+3 5.536E+1 1.094E+3
; continental population *

Fraction of background # 2.00E-E 2.7E-5 5.5E-7 2.71E-6

* Total EOCs shown are the result of 5 years of operation.

# Background values estimated on the basis of year 1990.5, a continental population
: of 244 million persons, each person receiving 100 millirem / year to the whole
j body, bone, and lung and 500 m'llirem/ year to the bronchial epithelium.

|

1

:
*

i
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DETAILED RADIOLOGICAL ASSESSMENT

.
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Appendix B
- -

DETAILED RADIOLOGICAL ASSESSMENT,

This assessment describes the models, data, and assumptions used by the
staff to perform its radiological impact assessment of the Atlas
Uranium Mill project. The primary calculational tool employed is
MILDOS,g an NRC-sedified version of the UDAD (Uranium Disperson and
Dosimetry) computer code originated at Argonne National Laboratory.2

8.1 ANNUAL RADIOACTIVE MATERIAL RELEASES

Table 3 lists estimated annual activity releases for the Atlas
Uranium Mill. All data except for the annual average dusting rate for
exposed tailings sands are based on the data and assumptions given in
Table 2. This dusting rate is calculated in accordance with the
following equation:

g = 3.156 x 10' y g p (B-1)0.5 ss'
,

where>

F, = annual average frequency of occurrence of wind speed group s,
dimensionless;

R = dusting rate for tailings sands at the average wind speed for
s wind speed group s for particles <20 um diameter, g/m2.s;

M = annual dust loss per unit area, g/m2 year;,

3.156 x 107 = number of seconds per year;

0.5 = fraction of total dust loss con {titited by particles
,

520 um diameter, dimensionless.
1

The values of R, and F, used by the staff are as given in Table B.1.
,

The calculated value of the annual dusting rate, M, is 262.6 g/m2. year.
Annual curie releases from the tailings pile are then given by the
following relationship:,

5 = MA(1 - f )I ( ) (2.5 x 10 ), (B-2)c t
|

where -

A = assumed beach area'of the pile, m2;

f = fractior,of dusting rate controlled by mitigating actions,,

C
I dimensionless;
!
1

- ._
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Table B.3 = Physical Characteristics assumed for particulate.

material releases
--,

.

I

i
r

'Deposition
Diameter Density Velocity AMAD* i

Activity source (um) (g/cm3) (cm/s) (um)

Crusher dusts 1. 0 2.4 1. 0 1.55
; Yellowcake dusts .1. 0 8.9 1. 0 2.98 <
# Tailings, ore pile

dusts 30% 5.0 2.4 1.0 7.75,

70% 35.0 2.4 0.8 54.2
Ingrown radon
daughters 0 1. 0 0.3 0.3-

iTe}odygamic equivalent diameter, used in calculating inhalation!

,
doses.

8.3 CONCENTRATION IN ENVIRONMENTAL MEDIA
,

,

Information provided below describes the rrethods and data used by the
staff to determine the concentrations of radioactive materials in the
environmental media of concern in the vicinity of the site. These
include concentrations in the air (for inhalation and direct external
exposure), on the ground (for direct external exposure), and in meat and
vegetable:; (for ingestion exposure). Concentration values are computed
explicitly by the MILD 05 code of U-238 Th-230, Ra-226 Rn-222 (air
only), and Pb-210. Concentrations of Th-234, Pa-234, and U-234 are2

' assumed to equal that of U-238. Concentrations of Bi-210 and Po-210 are
assumed to equal that of Pb-210.

; B.3.1 Air concentrations

: Ordinary, direct air concentrations are computed by the MILD 05 code for
; each receptor location from each activity source by particle size (for
i particulates). Direct air concentrations computed by MILD 05 include
. depletion by deposition (particulates) or the effects of ingrowth and
I decay in transit (radon and daughters). To compute inhalation doses, the
: total air concentration of each isotope at each location as a function of
| particle size, is computed as the sum of the direct air concentration and

the resuspended air concentration4

i

| L,jp(t)-= Caipd aipr(t)' (0~3)+C

where
,

<

! C*9 (t) = total air concentration of isotope i, particle size p,
P at time t, pCi/m3;,

Calpd = direct air concentration of isotope i, particle size p,s for the time constant, pCi/m3;
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'

~ ~ aipr(t) = res9spended air concentration of isotope i, particleC

size p, at time t, pCi/m3

The resuspended air concentration is computed using a time-dependent
resuspension factor, R (t), defined by

p

R (t) = (1/V )10-5 ,-A p for t 1,82 yearst
p p

= (1/V )10 'for t > 1.83 year, (B-4)p

where

R (t) = ratio of the resuspended air concentration to the groundp
concentration, for a g{ound concentration of age t years,
of particle size p, m ;

Y = deposition velocity of particle size p, cm/s;p

R = assumed decay constant of the resuspension factor
(equivalent to a 50-<1 half-life), 5.06 years;

-5=initialvalueoftheresuspensionfactor,{forparticles10
with a deposition velocity of I cm/s), m ;

= terminal value of the resuspension factory (;for pa d cles
10

with a deposition velocity of I cm/s), m

1.82 = time required to reach the terminal resuspensi m fa tor,
years.

The basic formulation of the above expression for the resuspension
factor, the initial and final values, and the assigned decay constant.

derive from experimental observations.4 The inverse relationship to
deposition velocity eliminates mass balance problems involving
resuspension of more than 100% of the initial ground deposition for the
35-um particle size (see Table B.3.). Based on this formulation, the
resuspended air concentration is given by

1 - exp(-(A * + A ) (t - a))g g

Caipr(t) = 0.01 C x 10 5alpd gg,,g)

exp(-A *(t - a)) - exp(-A *t)g g

+ 10- 4(t) (3.156 x 107), (B-5)g,
where i

a = (t - 1.82) if t 1.82, years;

5(t) = 0 if t 1.82 and is unity otherwise, dimensionless;

Af=effectivedecayconstantforisotopeionsoil, year ~1;

0.01 = deposition velocity for the particle sig for which the
initial resuspension factor value is 10 per meter, m/s;

!

. . _ _ _ . . _ _ _ _ . ._ _ _
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.

3.156 x 107 = s/ year.
'

--

Total air concentrations are computed using Eqs. B-3 and B-5 for all
particulate effluents. Radon daughters that grow in from released radon
are not depleted because of deposition losses and are therefore not
assumed to resusper,d.

'

B. 3. 2 Ground concentrations

Radionuclide ground concentrations are computed from the calculated
airborne particulate concentrations arising directly from onsite sources
(not including air concentrations resulting from fesuspension).
Resuspended particulate concentrations are not considered for evaluating
ground concentrations. The direct deposition rate of radionuclide i is
calculated using the following relationship:

Ddi = C Y (B-6)adip p,
where

C = direct air concentration of radionuclide i, particle
adiE size p, pCi/m3;

resulting direct deposition rate of radionuclide i,D
di = pCi/m2.s;

V = deposition velocity of particle size p, m/s (see ref. 4).
p

The concentration of radionuclide i on a ground surface resulting from
constant deposition at the rate O ver time interval t is obtained fromdi

1 - exp(-Ag + A,)t
gj(t) = DMC (B-7)'

Ag + A,

where

g (t) = ground surface concentration of radionuclide i at time t,C g
pCi/m2;

t = time interval over which deposition has occurred, s;

A, = assumed rate constant for environmental loss, s'1;

-A4 = radioactive decay constant for radionuclide 1, s'I5
.

The environmental loss constant Ae corresponds to an assumed half-time
for loss of environmental availability of 50 years.4 This parameter
accounts for downward migration in soil and loss of availability caused
by chemical binding. It is assumed to apply to all radionuclides
deposited on the ground.

Ground concentrations are explicitly computed only for U-238. Th-230,
Ra-226, and Pb-210. For all other radionuclides, the ground
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'

concentration is assumed equal to that of the first parent radionuclide
- fee which the ground concentration is explicitly calculated. For

lead-210, ingrowth from deposited radium-226 can be significant. The
concentration of lead-210 on the ground caused by radium-226 deposition
is calculated by the staff using the standard Bateman formulation and
assuming that radium-226 decays directly to lead-210. If i = 6 for
radium-226 and i = 12 for lead-210 (ref.1), the following equation is
obtained:

A D 1-exP(-Aht) exP(~A$t) ~ *XP(~A$2 )tp d6
8 2(pWa) = (8-8)C +

1 ,

Ag Ay Ag-Ah

where
'

912(Pb--Ra) = incremental lead-210 ground concentration resulting fronC
2radium-226 deposition, pCi/s ;

A* = effective rate constant for loss by radioactive decay and
" sigration of a ground-deposited radionuclide and

=A + A,, 5 I..

B.3.3 Vegetation concentrations

Vegetation concentrations are derived from ground concentrations and
total deposition rates. Total deposition rates are given by the
following summation:

C V (B-9)
Dj = g 39p p,

is the total deposition rate, including deposition of
where 0,ded activity, of radionuclide i, pCi/m:'s.resuspen

Concentrations of released particulate materials can be environmentally
transferred to the edible portions of vegetables or to hay or pasture
grass consumed by animals by two mechanisms: direct foliar retention and
root uptake. Five categories of vegetation are treated by the staff:
edible above ground vegetables, potatoes, other edible below ground
vegetables, pasture grass, and bry. Vegetation concentrations are
computed using the following equation:

1 - exp(-A t )y y

gq(Byg/P) , (B-10)+CCyg=DEEg r y.
vw

where -

soil-to-plant transfer factor for isotope i, vegetationB
#4 = type v, dimensionless;

C '. = resulting concentration of isotope i, in vegetation v,V pCi/kg;

E = fraction of foliar deposition reaching edible portions of
v vegetation v, dimensionless;
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,

i

!

, I

a .
;

!

E = fracti n f t tal deposition retailed on plant surfaces, j4 . r;. 0.2, dimensionless; i

P = assumed areal soil density for surface mixing, 240 kg/m2; j
1 .

1 t = assumed duration of exposure while growing for vegetation v. !y
s;

'

Y = assumed yield density of vegetation v, kg/m2;y

A, = decay constant accounting for wgythering losses (equivalent
'

to a 14-d half-life), 5.73 x 10 per second.
|

,

The value of Ev is assumed to be 1.0 f r all above ground vegetation and"

0.1 for all below ground vegetables.6 The value of t is taken to be iy,

; 60 d, except for pasture grass, where a value of 30 d is assumed. The yield r

j density, Y , is taken to be 2.0 kg/m2, except for pasture grass, where a !

| valueofOY75kg/m2 is applied. Values of the soil to plant transfer :

coefficients, Byg, are provided in Table B-4.

i B.3.4 Meat and milk concentrations I
; *

} Radioactive materials can be deposited on grasses, hay, or silage, which
are eaten by meat animals, which are, in turn, eaten by man. It has been ii

j assumed that meat animals obtain 50% of their feed requirements by open
grazing and by eating non-locally grown stored feed for the remaining i

portion of their feed requirement. The equation used to estimate meat !
' concentrations is
1

Cbi = QFbi(0.50Cpgj + 0.50 Chi)* IB'II) .

_

where
1

| C j = concentration of isotope i in pasture grass, pCi/kg;pg ;

i,

c ncentration of isotope i in hay (or other stored feed), || C
hi = pCi/kg; |'

5 {
Cbi = resulting c neentration of isotope i in meat, pCi/kg;

bi = (feed to-meat transfer for isotope i, pCi/kg per pCi/d |) F

see Table A.4)-;

! !
i Q = assumed feed ingestion rate, 50 kg/d; ;

i

j 0.50 = fraction of total annual feed requirement assumed to be
] latisfied by pasture grass;

i 0.50 - fraction of total annual feed requirement assumed to be ;
I satisfied by locally grown stored feed (hay). .

I
!

,

f

J !

1
!i

*
,
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I

Inhalation doses have been computed using air concentrations obtained by*

E%,4:2 (resuspended air concentrations are included) for particulate
'materials and the dose conversion factors presented in Table B.S.

Dose to the bronchial epitheliun from raden-222 and short-lived daughters
were computed based on the assumption of indoor exposure at 100f l

occupancy. The dose conversion factor for bronchial epithelium exposure :

from radon-222 derives as follows: -

1. 1 pCi/m3 radnn-222 = 5 x 10-6 workinglevels(WL).* |

2. Continuous exposure to 1 WL = 25 cumulative working level months
(WLM) per year.

'

3. 1 WLM = 5,000 mrem.8

Therefore,

(1pCi/m3 radon-222) x 5 x 10 pgff,3 x 25 h x 5000 @ ,4

0.625 mrem,

and the radon-222 bronchial epithelium dose conversion factor is taken to
be 0.625 millirem per year per pCi/n).

10ne h1 concentration is defined as any combination of short-lived
radioactgve decay products of radon-222 in 1 L of air that will release
1.3 x 10 MeV of alpha particle energy during radioactive decay to
lead-210

.

D
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Table 8.5 - Inhalation dose conversion factors. Values*

are given in millirem per year per pCi/m3
- _ .

Organ U-238 U-234 U-230 Ra-226 Pb-210 Po-210

Particle size = 0.3 um-

Whole body 7.46E+0* 1.29E+0
Bone 2.32E+2 5.24E+0
Kidney 1.93E+2 3.87E+1
Liver 5.91E+1 1.15E-1
Mass average

lung 6.27E+1 2.66E+2

Particle size = 1.0 um, density = 8.9 g/cm3
Whole body 9.82E+0 1.12E+1 1.37E+2 3.58E+1 4.66E+0 5.95E+1
Bone 1.66E+2 1.81E+2 4.90E+3 3.58E+2 1.45E+2 2.43E+0
Kidney 3/78E+1 4.30E+1 1.37E+3 1.26E+0 1.21E+2 1.78E+1
Liver 0. O. 3.83E+2 4.47E-2 3.69E-1 5.34E+0
Mass average-

lung 1.07E-3 1.21E+3 2.37E+3 4.88E+3 5.69E+2 3.13E+2

Particle size = 1.0 um, density = 2.4 g/cm3
Whole body 4.32E+0 4.92E+0 1.66E+2 3.09E+1 4.36E+0 4.71E-1
Bone 7.92E+1 7.95E+1 5.95E+3 3.09E+2 1.35E+2 1.92E+0
Kidney 1.66E+1 1.89E+1 1.67E+3 1.09E+0 1.13E+2 1.42E+1
Liver 0. O. 3.43E+2 3.87E-2 3.45E+1 4.22E+0
Mass average-

lung 1.58E+2 1.80E+2 3.22E+3 6.61E+3 7.72E+3 4.20E+2

Particle size = 5.0 um
Whole body 1.16E+0 1.32E+0 1.01E+2 4.00E+1 4.84E+0 7.10E-1
Bone 1.96E+1 2.14E+1 3/60E+3 4.00E+2 1.50E+2 2.89E+0
Kidney 4.47E+0 5.10E+0 1.00E+3 1.41E+0 1.25E+2 2.13E+1
Liver 0. O. 2.07E+2 4.97E-2 3.83E-1 6.36E+0
Mass average

lung 1.24E+3 1.42E+3 1.38E+3 2.84E+3 3.30E+2 1.88E+2

Particle size = 35.0 um
Whole body 7.92E-1 9.02E-1 5.77E+1 3.90E+1 4.43E40 7.28E-1
Bone 1.34E+1 1.46E+1 2.07E+3 3.90E+2 1.38E+2 2.96E+G
Kidney 3.05E+0 3.47E+0 5.73E+2 1.38E+0 1.15E+2 2.19E+1
Liver 0. O. 1.19E+2 4.85E-2 3.51E+1 6.52E+0
Mass average

lung 3.33E+2 3.80E+2 3.71E+2 7.64E+2 8.79E+1 5.75E+1

* Read as 7.46 x 10', or 7.46.

Sources: M. Moment et al. , "Uranium Dispersion and Dosimetry (UDAD)
Code," Report ANL/ES-72, NRUEG/CR-0553, Argonne National
Laboratory, Chicago, May 1979 and D. R. Kalkwarf, "Solubility
Classification of Airborne Products from Uranium Ores and
Tailings Piles," Report PNL-2830, NUREG/CR-0530, Pacific
Northwest Laboratory, Richland, Wash. , January 1979.
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B.4.2 External doses.

ETiernal doses from air and ground concentrations are computed using the
dose conversion factors provided in Table B.6.2 Doses are computed based
on 100% occupancy at the particular location. Indoor exposure is assumed
to occur 14 h/d at a dose rate of 70% of the outdoor dose rate.

B.4.3 Ingestion doses

Ingestion doses are computed for vegetables and meat (beef and lamb) on
the basis of concentrations obtained using Eqs. B-9 through B-12,
ingestion rates given in Table B.7, and dose conversion factors given in
Table B.8.1'i Vegetable ingestion doses were computed assuming an
average 50% activity reduction caused by food preparation.4 Ingestion
doses to children and teenagers were computed but were found to be equal
to or less than doses to adults.

-
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Table 8.6 - Dose conversion factors for external exposure f,_

f; -

Isotop'e Skin Whole body

f
For air concentration doses, Ji .

millirem per year per pCf/m3 i

l
, U-238 1.05E-5* 1.57E-6'

Th-234 6.63E-5 5.24E-5 i

; Pa(m)-234 8.57E-5 6.64E-5 !
U-234- 1.36E-5 2.49E-6 *'

Th-230 1.29E-9 3.59E-6 :

Ra-226 6.00E-5 4.90E-5 ;
Rn-222 3.46E-0 2.83E-6 f

; -Po-218 8.18E-7 6.34E-7 i

) Pb-214 2.06E-3 1.67E-3 i
r Bi-214 1.36E-2 1.16E-2 i

Po-214 9.89E-7 7.66E-7 r

a Pb-210 4.17E-5 1,43E-3 !

| For ground concentration doses, !

]
millirem per year per pCi/m3

t

i U 238 2.13E-6 3.17E-7 ,

! Th-234 2.10E-6 1.66E-6 !
Pa(m)-234 1.60E-6 1.24E-6 ii

i U 234 2.60E-6 4.78E-7 !
1 Th-230 2.20E-6 6.12E-7 !

: Ra-226 1.16E-6 9.47E-7 {
j Rn-222 6.15E 8 5.03E 8 t

i Po-218 1.42E-8 1.10E-8 !

! Pb-214 3.89E-5 3.16E-5 !
Bi-214 2.18E-4 1.85E-4 ;

I Po-214 1.72E-8 1.33E-8 h
j Pb-210 6.65E-6 2.27E-6 [
; .s !
. "Read as 1.05 x 10 , or .0000105.
I

l Source: U.S. Nuclear Regulatory Commission, "Calculational Models for
.

} Estimating Radiation Doses to Man from Airborne Radioactive e

Materials Resulting from Uranium M111ing Operations," Report i
Task RH 802-4, Washington, D.C., May 1979. |

,

l

!.
-

! i

i
i ,

I

!

!

i 6

a

i !
! '
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Table B.8 - Ingestion dose conversion factors, values are in milliren/pci ingested
! !

.

|
|

< .

i I |
I

) Isotope
;

\ <

l Age Group Organ U-238 U-234 Th-234 Th-230 Ra-226 Pb-210 Bi-210 Po-210 i

} Infant Whole body 3.33E-4* 3.80E-4 2.00E-8 1. %E-4 1.07E-2 2.38E-3 3.58E-7 7.41E-4
^

] Bone 4.47E-3 4.88E-3 6.92E-7 3.80E-3 9.44E-2 5.28E-2 4.16E-6 3.10E-3
J Liver 0. O. 3.77E-8 1.90E-4 4.76E-5 1.42E-2 2.68E-5 5.93E-3
j Kidney 9.28E-4 1.06E-3 1.39E-7 9.12E-4 8.72E-4 4.33E-2 2.08E-4 1.26E-2 i

Child Whole body 1.94E-4 2.21E-4 9.88E-9 9.91E-5 9.87E-3 2.09E-3 1.69E-7 3.67E-4
Bone 3.27E-3 3.57E-3 3.42E-7 3.55E-3 8.76E-2 4.75E-2 1.97E-6 1.52E-3

i Liver 0. O. 1.51E-8 1.78E-4 1.84E-5 1.22E-2 1.02E-5 2.43E-3
Kidney 5.24E-4 5.98E-4 8.01E-8 8.67E-8 4.88E-4 3.67E-2 1.15E-4 7.56E-3

| Teenager Whole body 6.49E-5 7.39E-5 3.31E-9 6.00E-5 5.00E-3 7.01E-4 5.66E-8 1.23E-4
Bone 1.09E-3 1.19E-3 1.14E-7 2.16E-3 -4.09E-2 1.81E-2 6.59E-7 5.09E-4
Liver 0. O. 6.63E-9 1.23E-4 8.13E-6 5.44E-3 4.51E-6 1.07E-3
Kidney 2.50E-4 2.85E-4 3.81E-8 5.99E-4 2.32E-4 1.72E-2 5.48E-5 3.70E-3

Adult Whole body 4. 54 E-5 5.17E-5 2.13E-9 5.70E-5 4.60E-3 5.44E-4 3.%E-8 8.59E-5
Bone 7.67E-4 8.36E-4 8.01E-8 2.06E-3 4.60E-2. 1.53E-2 4.61E-7 3.56E-4
Liver 0. O. 4.71E-9 1.17E-4 5.74E-6 4.37E-3 3.18E-6 7.56E-4
Kidney 1.75E-4 1.99E-4 2.67E-8 5.65E-4 1.63E-4 1.23E-2 3.83E-5 2.52E-3

i

~4* Read as 3.33 x 10 or .000333.
i

! Sources: U.S. Nuclear Regulatory Commission, "Calculational Models for Estimating Radiation Doses to Man
j from Airborne Radioactive Materials Resulting from Uranium Milling Operations," Report Task RH 802-4,
; Washington, D.C. , May 1979, and G. R. Hoenes and J. K. Soldat, "Age-Specific Radiation Dosa
! Conversion factors for a One-Year Chronic Intake " Report NUREG-0172, Battelle Pacific Northwest
j Laboratories. Richland, Washington, November 1977.

,

:
!

!
I
a

|
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APPENDIX C
a

CALCULATION OF GAMMA RADIATION ATTENUATION FOR RECLAIMED TAILINGS IMP 0UNDMENT
:

Assuming soil to be composed mainly of $10aI the mass attenuation coefficient
for a 1 to 2 MeV gama ray is 0.0518 cm / . (Most of the dor,e rate from a2

typical natural emitter is in this range. ) Assuming that the tailings Ra-226
activity is 699 pCi/g,as ndicated in Table 1. and the con-
version factor * of 2.5 uR/hr oer DCi/g Ra-226; then the estimated gama
radiation should not exceed 15.3 R/ year. If the bulk density of the soil is. >

assumed to be 1.6 g/cm , then the effect of the proposed 3.05 m (10 ft) of soil8

material would reduce the gama radiation to about 1.61 x 10'10 R/ year. The

calculation is as follows:

1/1, = exp[-(p,n/p)px] = exp[40.0518 cm /g)(1.6 g/cm )( 305 cm)) = 1.05 x 10*,2 S

4
I = (1.05 x 10'll j(15,3 R/ year) = 1.61 x 10-10 R/ year = 1.61 x 10 .nR/ year

1

The area's background radiation dose from all sources of radioactivity, including
Thus the gama radiationthe contribution from fallout, is about 147 mR/ year.'

from the deposited tailings af ter reclamation would be insig,nificant compared
to the natural background radiation.
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U.S. Nuclear Regulatory Comission, Washington, D.C. 20555, and the
National Information Service, Springfield, VA 22161.



9

1

w ===-

o

9

APPENDIX D

CALCULATION OF THICKNESS OF REQUIRED COVER MATERIAL

.

4

9

_-_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



_____________ - - - -

.

Appendix D
.

-_

CALCULATION OF THICKNESS OF REQUIRED COVER MATERIAL

D.1 INTRODUCTION

The thickness of cover material required for uranium mill tailings

reclamation is usually determined by a radon flux or concentration

criterion which must be satisfied. The general approach used in

estimating the required thickness of a cover can be divided into two

phases. First, the characteristic parameters of the tailings and cover

must be measured or estimated. These include the radon diffusion

coefficients, porosities and moistures of the tailings and cover, and the

radium content and emanating power of the tailings. Second, the

thickness of cover needed to achieve a prescribed radon flux'is

determined by iteratively calculating radon fluxes for various cover

thicknesses until the thickness giving the prescribed flux is found.

Alternatively, an approximate expression can be used to calculate the

cover thickness directly.

In the following equations, the diffusion coefficient for radon in the total

pore space of the soil is designated by the symbol D, consistent with

recent reports on radon movement. A second parameter, the effective

bulk diffusien coefficient of the sou, is often designated D,, and has

sometimes been confused with D due to varying symbols and nomenclature

used in the literature. The two are related by D = D,/p, where p is

the total soil porosity.
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21_ RADON DIFFUSION EQU ATION2

'

The one dimensional steady-state redon diffusion equation is:

D h -3 C + R 2E/p = 0 (1)

where

radon concentration in the total pore space (pCi cm-3)C =

D = diffusion coefficient for radon in the total pore space

(cmts'I)

) = decay constant of radon (2.1 x 10-6 ,-1-)

= specific activity of radium in the soil (pCi g'I)R

[
= dry bulk density of the soil (g cm-3)

E = radon emanation coefficient (dimensionless) ,

p = total porosity of the soil (dimensionless)

The radon flux from the bulk soil material is related to the radon

concentration in its pore space by Fick's Law:

Dp fx , (2)4J = -10

where

J = bulk radon flux (pCi m-2 ,-1)

104 = factor to convert units from pCi cm-2,-1 to pCi m-2,-1

.

Verification of Atlas' proposed tailings cover will be performed using

the RAECOM computer program since the necessary iterative calculations

are best performed by a computer.
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The licensee proposed to reclaim the Atlas Mineral's tailings impoundment

using 10.0 feet of a local silty sand soil. Estimated input parameters I

are conservative a'lthough typical for the area since the licensee did not

supply them directly.

:

The attached table lists the input parameters utilized for the RAECOM

computer program. Results of the RAECOM computer run indicate that

approximately 6.3 feet (192 cm) of cover will attenuate radon to

20 pCi/m -sec. Therefore, the cover proposed by Atlas for the existinge

tailings impoundments should attenuate radon to less than 20 pCi/nt-sec

in accordance with the 40 CFR 192 standard. Should the impoundment's

size or constituents change from L.'.ut described in the licensee's renewal
,

application dated May 30. 1984, a new cover evaluation should be

performed,

i.

e

I

e

,
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Table D.1
4

;

. Parameters Used in URFO RAECOM Run
For Atlas Minerals Uranium Mill |

- >

I
Tailings Silty Sou

.

i

Thickness 5008 305

(cm)
3Porosity 0.41 0.39

>

(fraction);

Diffusion .

'

Coefficient 0.029 0.012
(cm2/s) |

4Radon Source 0.000745
'

Term (pCi/cm8/s)
4

'

Moisture 6. 5 9.0*

(%)
>

I

I

I Since the licensee will scatter sands and slimes, the
tailings are considered to be a homogeneous mixture of
sands and slimes.

2 A maximum depth of tailings is assumed.

3 Conservative estimatea

4 From Q = Rp E)/P where R = specific activity, p = bulk
density, E = emanation fraction 3 = 2.1E-6/s decay
constant and P = porosity.,

'

'
:

;
.

' i

i
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ATLAS MINERALS

********** INPUT P A R A M E T E R S **********

NUMBER OF LAYERS : 2-

RADON FLUX INTO LAYER 1 : .000 pCi/m2/SEC
SURFACE RADON CONCENTRATION : .000 pCi/ LITER

LAYER 2 ADJUSTED TO MEET JCRIT : 20.0 +/- .100E-02 pCi/m2/sec

BARE SOURCE FLUX (JO) FROM LAYER 1 : 358.8 pCi/m2/sec

LAYER THICKNESS DIFF COEFF POROSITY SOURCE MOISTURE
(cm) (cm2/sec) (pCi/cm3/sec) (DRY WT. PERCENT)

1 500. 2.9000D-02 .4100 7.4500D-04 6.50
.:2 305. 1.2000D-02 .3900 .0000D+00 9.00

Pause.
Plcase press < return > to continue.

RESULTS OF RI7ON DIFFUSION CALCULATION

LAYER THICKNESS EXIT FLUX EXIT CONC. MIC
(cm) (pci/m2/sec) (pCi/ liter)

1 500. 1.2701D+02 2.2919D+05 .3131
2 192. 1.9993D+01 .0000D+00 .7187

Stop - Program terminated.

|
.

.

I

;

1
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1. 0 INTRODUCTION

1.1 Description of the Proposed Action
,

By application dated May 31, 1984, Atlas Minerals (Atlas), a division of
Atlas Corporation, requested renewal of Source Material License
No. SUA-917 for their Moab Mill located near Moab, Utah. The request
would authorize the processing of uranium ore to produce up to 850 metric
tons (MT) of uranium concentrate (yellowcake) per calendar year. The
proposed action is to grant a renewal of the subject license.

1. 2 Background Information

Atlas has operated the Moab Mill since 1956. The mill has produced
uranium oxide (U 0s), vanadium oxide and copper during the operating3
period. Today the mill is capable of producing 850 MT of U 0s per year.3
Daily processing of ore containing 0.1 to 0.6 percent Us0s can be up to
1200 MT. Copper is no longar produced and the copper circuit has been
bypassed. Vanadium processing is a continuing part of the mill process.
The mill has been in a long-term standby mode since April 1984. A
proposed below ground tailings storage system had been submitted with the
apolication for renewal (Section 5.5.101 but has since been withdrawn.

1.3 Review Scope

The safety review of Atlas' renewal application included evaluations of
(1) the renewal application dated May 31, 1984, (2) supplements to the,

renewal application dated December 17, 1984, January 18 and June 5,1985,
December 4, 1986, and January 26, 1988 which also. describes Atlas'
corporate organizational structure, (3) compliance history for the Moab
Mill, and (4) the following inplant menitoring data supplied by Atlas:

Type Years

Airborne Uranium Concentrations 1981-1984
Radon Daughter Concentrations 1981-1984
TLD Penetrating Radiation Levels 1981-1984

Atlas' proposed programs were evaluated against NRC regulations as
specified in 10 CFR Part 20 and NRC staff policy as documented in the
following publications:

(1) Regulatory Guide 3.11 "Design, Construction and Inspection of
Embankment Retention Systems for Uranium Mills."

- -
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(2) Regulatory Guide 3.11.1 "Operational Inspection and
Surveillance of Embankment Retentinn Systems for Uranium Mill
Tailings."

(3) Regulatory Guide 4.15 "Quality Assurance for Radiological
Monitoring Programs (Normal Operations) - Effluent Streams and
the Environment."

(4) Regulatory Guide 8.15 "Acceptable Programs for Respiratory
Protection."

(5) Regulatory Guide 8.22 "Bioassay at Uranium Mills."
(6) Regulatory Guide 8.30 "Health Physics Surveys in Uranium

Mills."
(7) Regulatory Guide 8.31 "Information Relevant to Ensuring that

Occupational Radiation Exposures at Uranium Mills Will Be As
Low As Is Reasonably Achievable."

(8) Staff Technical Position WM-8201 "Hydrologic Design Criteria.

for Tailings Retention Systems."

2.0 AUTHORIZED ACTIVITIES

The renewed license will authorize Atlas to continue to process uranium
ore for the production of not more than 850 MT (1,874,250 pounds) per
calendar year of yellowcake (U 0 ).33

2.1 Facility Description

Atlas' Moab uranium mill is located in Grand County approximately 2.5
highway miles northwest cf Moab, Utah (Figures 1 and 2).

Major mill features include a 0.2 acre ore stockpile area, nine mill
buildings and a small sample plant. The ore is initially processed in
the crushing plant which contains 12- and 24-inch grizzly screens and a
jaw crusher. Ore is crushed to minus 3/4-inch size and passes through'

the sample tower, ten fine ore storage bins, acid and alkaline leach
circuits, solvent extraction circuits for uranium and vanaaicm,
precipitation circuit, high temperature hearth dryer and packaging
circuits. A reproduction of the plant layout submitted by the licensee,

' is shown in Figure 3. There have not been any major changes to the mill
circuit since the April 23, 1979 license renewal. The current tailings
disposal system consists of approximately 130 acres of above ground
impoundment. A final lift to the current tailings embankment to an
elevation of 4076 feet has been approved by the USNRC, Uranium Recovery
Field Office,' as License Condition No. 18 of the current license. The
license condition is to be included in the renewed license.

-
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2.2 Operations

The Atlas milling process is divided into six major steps:
crushing, leaching (alkaline and/or acid), liquid solid separation,
thickening, solvent extraction and precipitation, and drying and
packaging. Figures 4, 5 and 6, taken from Atlas' renewal document, are
flowcharts of the mill processes. These figures depict the crushing
circuit, alkaline and acid circuit processes. The processes used at the
mill are an acid and/or alkaline leach process that have a recovery rate
of 96 percent of Va0s. The licensee also operates an ion exchange
facility at the Velvet Mine in accordance with the submittal dated
November 1, 1983. The operation of the ion exchange unit was authorized
by Amendment No. 13 of the previous license. This condition will be
incorporated as a condition of the renewed license.

3.0 FACILITY ORGANIItTION AND ADMINISTRATIVE PROCEDURES

3.1 Corporate and Facility Organization

Atlas Minerals is a Division of Atlas Corporation. Atlas' corporate
headquarters are located at Princeton, New Jersey. Uranium operations
are managed from offices located in Grand Junction, Colorado. Atlas'
onsite otticial is the Moab Operations Manager, who reports directly to
the Vice President of Finance, located in Grand Junction, Colorado.
During standby / inactive periods, the organization remains essentially the
same (Figure 7).

Atlas described the responsibility and authority of each management
level. Brief descriptions of each member of the radiation safety staff
are provided below.

3.2 Radiation Safety Staff and Responsibilities

The Regulatory Affairs Manager (RAM) is responsible for the development,
review, approval, implementation, adherence and maintenance of the
radiation protection, environmental protection, safety, licensing and

j "ALARA" programs. The RAM reports directly to the President, Minerals
Division (Figure 7).

The Radiation Control Coordinator (RCC) reports to the RAM. Neither the
RCC or the RAM have any production responsibilities. The RCC is directly
responsible for supervising the radiation control technicians, and for
conducting the day-to-day operations of the radiation control program,
including the maintenance of required records. Both the RAM and RCC have
the requirement and authority to suspend, postpone or modify any work
activity that is unsafe or potentially a violation of USNRC regulations,--- --

license conditions or the ALARA program.

|
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During active mill operations, the radiation safety staff consists of the
RAM, RCC, and Radiation Technicians. When the mill is in a
shutdown / standby condition, the onsite staff consists of the RCC and
Radiation Technicians, and the RAM is located in the Grand Junction,
Colorado office.

The staff finds the radiation safety organization is consistent with '

regulatory policy as specified in Regulatory Guide 8.31.

3.3 Minimum Technical Qualifications for the Radiation Safety Staff

The minimum qualifications for the radiation protection staff associated
with uranium processing activities at the Moab Mill are as follows:

Regulatory Affairs Manager

The Regulatory Affairs Manager (RAM) position does not have a Minimum
Technical Qualification Description listed in the license application. *

They do have a resume of the incumbent and a description of the duties.
The staff will require by license condition that the RAM meet the minimum
qualifications for an RSO recommended in Regulatory Guide 8.31.

j Radiation Control Coordinator

The position does not have a Minimum Technical Qualification Description.
Atlas requires that the Radiation Control Coordinator (RCC) possess the
experience necessary to perform satisfactorily the duties of the
position. The staff will require by license condition that the RCC meet

,

the minimum qualifications recommended for an RSO in Regulatory
Guide 8.31.

:

Radiation Technician
'

Atlas requires the incumbent to have a working knowledge of health
physics instrumentation, survey procedures, sample collection and
analysis. Radiation Technicians may have a high school diploma, three
months of specialized radiological health training and two years of
relevant applied radiation protection, a knowledge of health physics
instrumentation, surveying and sampling operations.,

The staff fipds the above qualifications for radiation safety personnel,
j as modified by the staff, are consistent with the regulatory position
- specified in Regulatory Guide 8.31.
|

|

| - -

|
|
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3.4 Administrative and Operating Procedures

The licensee has established and committed to conduct all onsite
activities in accordance with standard written operating procedures for
production and safety activities involved with processing of radioactive
materials. Health physics, environmental monitoring, sampling, sample
analysis and instrument calibration procedures have been established and
documented. Written procedures are available to mill personnel for each
specific function being performed.

Written procedures for production and nonproduction activities are
reviewed and approved by the Regulator < Affairs Manager and the Radiation
Control Coordinator prior to implemantation. Existing operating and
radiation safety procedures are reviewed every two years for the addition
of new radiation safety requirements and to delete obsolete procedures.
The staff concluded that the licensees' proposal to review radiation
safety procedures every two years, does not meet the requirement for
annual reviews, which is specified in Regulatory Guide 8.31.

Atlas has committed, in Section 5 of the renewal application, to utilize
Radiation Work Permits, referred to by the licensee as a work order
authorization form, for nonroutine activities which may produce airborne
radioactive material. Appendix 5.3 discusses the procedure for issuance
of a work order authorization form. All non-toutine activities which
might involve radioactive material dust require a work order
authorization form, the form is reviewed and signed by a superintendent
or the radiation safety supervisor. The staff finds that the review of
the wor ; order authorization form conducted by the supervisor or the
radiatian safety supervisor lacks specificity in that it fails to
adequately characterize the nature of the activity. A work order
authorization form should describe the following:

1. The details of the job to be performed.

2. Any precautions necessary to reduce exposure to uranium and its
daughters.

3. The radiological monitoring necessary before, during and after
completing the job.

Also, the superintendent, and radiation safety supervisor must be given
documented radiation safety training equivalent to meet the minimum
qualifications recommended for an RSO in Regulatory Guide 8.31, in order
to be eligible to review and sign work order authorization forms, when a
potential for exposure to radioactive material exists. The staff
recommends that as a condition of the renewed license, the licensee be
required to conduct a documented review of all operating procedures at --- -

least annually to ensure that existing procedures do not violate any

.

A
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newly established radiation protection practice; include on the work
order authorization form the items discussed above; and to provide and
document the radiation safety training discussed above to any individual
authorized to review and sign order authorization forms.

3.5 Inspections and Audits

3. 5.1_ Inspections and Monthly Audits

The following radiation safety inspection program is proposed by Atlas.
The Radiation Control Coordinator (RCC) or his designated Radiation
Technician (RT) will visually survey all mill areas on a daily basis and
document his observations on forms sent to the Moab Operations
Manager (MOM). The radiation protection staff performs a documented
weekly inspection of all work and storage areas. The RCC also performs a~

monthly audit of personnel exposure data, bioassay data and the radiation
and environmental survey records and prepares a report to the RAM and
MOM. The program is performed during periods of mill operations. The
radiation safety staff condrcts a formal survey semiannually to ensure
that signs, labels and required notices to employees and copies of the
licenses are properly posted. Fencelines and other radiation safety
items are examined to assure that they have been properly maintained in
accordance with license conditions and Title 10, Code of Federal
Regulations.

The inspections and audits are consistent with the staff policy specified
in Regulatory Guide 8.31.

During periods of extended shutdown lasting 30 days or more, the ifcensee
is committed to operating under the "Non-Operational Mill Radiological
Program" and the "Non-Operational - Environmental Monitnring Program".
The differences between the two programs are that during non-operational
periods there is a reduction in sampling and surveying within the mill
complex. Examples include a reduction in the frequency for sampling for
mill airborne particulates from weekly and monthly to only those periods
of time when dust generating work is performed; and mill radon daughters
monitoring, which is conducted weekly, monthly and quarterly, to be
extended to quarterly in five areas of greatest activity. The
operational and non-operational plans are consistent with staff policy as
specified in Regulatory Guide 8.30 with one exception.

The staff recommends that as a condition of the license, the licensee be
required to document the results of sampling, analyses, surveys and
monitoring; the results of calibration of equipment; reports on audits
and inspections; all meetings and training courses required by this
license; and any subsequent reviews, investigations, and corrective - -

actions. Unless otherwise specified in USNRC regulations, all such



.

14
.

documentation shall be maintained fcr a period of at least five (5)
years.

3.5.2 ALARA Policy and Audit
.

Section 5.1.4 of the licensee's application states Atlas' ALARA policy
and philosophy and commits to its implementation. Atlas further
committed to specific responsibilities for ALARA implementation for mill
management, the Regulatory Affairs Manager (RAM), Radiation Control
Coordinator (RCC) and all mill workers in accordance with Regulatory
Guide 8.31.

Atlas also committed to have the RCC and/or a health physics consultant
perform a formal annual audit of the ALARA program and submit a written
report of the audit results to the President of Atlas Minerals. The
major findings of these inspections and audits tre presented to the plant
ALARA Committee, which is composed of the RAM (Chairman), MOM and RCC.
The primar.y purpose of the audit is to evaluate the overall effectiveness
of the mill ALARA program. The audit is to include a review of the
following program areas:

1. Employee exposure and bioassay records and trend (if
applicable).

2. Reports on overexposure of workers.

3. Mill surveys and summary reports.

4. Training program.

5. Radiological survey and sampling.

6. Radioactive effluent and environmental monitoring trends (if
applicable).

7. New operating procedures.

8. Whether equipment for exposure control and effluent control is
being properly used, maintained and inspected.

9. Recommendations on ways to further reduce personnel exposures
anB effluent releases of uranium and its daughters.

10. Reviews of Radiation Work Permits.

The ALARA Committee was formed for the purpose of minimizing worker -- ~~

exposure to ionizing radiation and heavy metal contamination. The
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committee members exchange ideas and information regarding potential
radiation hazards that may develop during the processing of uranium ores.
The meetings also provide a forum for review of NRC license requirements.
Meetings are scheduled as frequently as deemed necessary by the RAM,
typically two to four times per year.

The staff concludes that the licensee's ALARA statement is consistent
with the formal annual ALARA audit, and ALARA committee meetings are
consistent with staff policy outlined in Regulatory Guide 8.31 and
constitute an adequate ALARA audit program with one exception. The staff
recommends that as a condition of the renewed license, a copy of the
annual ALARA report be submitted to the Uranium Recovery Field Office
within 30 days of completion of the audit report.

3.6 Radiation Safety Training

Atlas states that the purpose of in-house radiation safety training is to
comply with 10 CFR 19.12 and Regulatory Guide 8.31. Radiation safety
training is given to all new workers and retraining is conducted
annually. The initial and supplementary training provide the employee a
basic understanding of the radiation protection procedures. Training
given to new employees covers mill and personnel safety as well as basic
radiation concepts. Each employee is required to demonstrate his
understanding of these concepts by means of a documented written
examination. Similarly, the results of annual refresher training are
also documented with a written examination. Supervisors, radiation
safety staff and other worker categories are provided with additional
training as necessary in support of their respective duties.

In addition, the licensee assured that radiation safety topics would be
included during routine monthly safety meetings. Also, one monthly
safety meeting each year wuuld be dedicated to radiation safety.
Complete details of all in-hous9 training were submitted as Appendix 5.3
to the renewal application.

The licensee did not discuss tr. lining for visitors and contractors.
Visitors and contractors to the site should be instructed in accordance
with Regulatory Guide 8.31 prior to entering the restricted area or
performing any onsite work.

The staff has determined that the radiation safety training program
proposed by the applicant is consistent with the staff policy specified
in Regulatory Guide 8.31 with one exception. The staff recommends that
as a condition of the reneweo license, the licensee shall provide
instruction and training for all visitors and contractor personnel, in
accordance with 10 CFR 19.12, prior to entering a restricted area of the- -

mill.
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4.0 RADIATION SAFETY CONTROLS AND MONITORING
'

b 4.1 Ventilation and Effluent Control

Adequate ventilation and exhaust systems ar,e essential to maintaining
expostres to airborne uranium and radon progeny ALARA. Table 4.1-1 of
the renewal application lists the ventilation and exhaust systems in
place at the Moab mill. A wet scrubber equipped with an automatic alarm
system, controls the emissions from the product dryer or stack while a
baghouse dust collector reduces stack emissions from the yellowcake
packaging area. Data on throughput, emissions, stack height, exit
diameter, flow rates and exhaust temperature for 1983 are also provided
on Table 4.1-1 of the renewal application.

The staff recommends as a condition of the renewed license that the
licensee be required to maintain the effluent control systems as
specified in Section 3.3 of the licensee's renewal application with the
following additions:

A. Operations shall be immediately suspended in the affected area
of the mill whenever any of the emission control equipment for
the yellowcake drying or packaging areas is not operating
within specifications for design performance.

8. The licensee shall, during all periods of yellowcake drying
operations, assure that the scrubber is operating within the -

manufacturer's recommended ranges for water flow and air
pressure differential necessary to achieve design performance.
This shall be accomplished by either (1) performing and
documenting checks of water flow and air pressure differential
gauges every hour during operation or (2) installing
instrumentation which will signal an audible alarm if either
water flow or air pressure oifferential fall below the
manufacturer's recommended levels. If an audible alarm is
used, its operation shall be checked and documented daily.

C. Air pressure differential gauges for emission control
equipment, other than the wet scrubber, shall be read and the
readings documented once per shift, during operations.

D. Any changes in the effluent control systems, as described
above, shall require approval by the USNRC, Uranium Recovery
Field Office, in the form of a license amendment.

The ball mill is equipped with two 48-inch powered ventilation fans on
the East wall in the upper and lower sections, two 48-inch powered - ~

ventilation fans on the West wall in the middle and near the top, one

,

r T
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48-inch powered ventilation fan in the middle of the North wall, one
48-inch powered ventilation fan in the middle of the South wall and two
24-inch powered ventilation fans in the roof. The mill building is
equipped with 48-inch powered ventilation' fans situated in the following
locations: three on the West side of the building, two on the East side,
two near the acid filters close to the top on the North side, and two
near th? top on the South side, two in the precipitation area and two in
the compressor room. The fans are in operation continuously to assure
that there is a good flow of air with a sufficient replacement to
maintain exposure levels ALARA.

The staff concludes that the ventilation and effluent control systems
requirements as modified by the staff are adequate and consistent with
staff policy contained in Regulatory Guide 8.31.

4.2 In-Plant Monitoring Data

The staff examined the in plant monitoring results for 1981, 1982 and
1983, for the Moab mill since the mill shut down in early 1984.

A. Airborne Uranium

Routine collection and analysis of air particulate samples was
performed at 19 locations during 1981, 1982 and 1983. The-

highest annual measured value was 256 percent of MPC, occurring
in the grizzley pit in 1981, which is a designated airborne
respirator area. The highest and average annual values for
1982 were 73 and 15 percent, respectively, of MPC, while the
highest and average values for 1983 were 36 and 13 percent of
MPC, respectively.

B. Radon Daughters

The same 19 locations were sampled for radon daughters in 1982
and 1983. In 1981, no radon daughter samples were collected.
The highest annual exposures were 45 and 54 percent of MPC for
1982 and 1983, respectively. However, the annual average did
not exceed 6 percent of the MPC during the monitoring period.

C. Exposure Data

During 1981-1983, personnel TL0s registered exposures from 0 to
1560 mrem /yr with the highest being 31 percent of MPE which
occurred in 1981. Average exposures were all less than
5 percent of MPE.

-

4
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Average annual mill gamma measurements performed in 34 areas with
portable survey instruments were all less than 50 percent of MPE.

4.3 External Radiation Control Program

4.3.1 Occupational Exposure

In Se.ction 5.5 of the renewal application, Atlas stated that all
employees permanently assigned to work in restricted areas wear a TLD
badge to provide primary monitoring of employee external radiation
exposure. The TLD's are exchanged quarterly during the periods of
operation and non-operation. The quarterly exchange is the preferred
frequency in uranium mills and data on the exposures to personnel is

'

statistically more reliable than monthly exchanges. The badges are
maintained in a badge rack located in the Guard House when not in use.
The control badge is also kept at the badge rack. The vendor of the
badges reports all results in a timely manner. The staff concludes that

'

the licensee's proposed external radiation monitoring program is
consistent with staff policy contained in Regulatory Guide 8.30.

4.3.2 External Radiation Surveys

Atlas stated that surveys will be conducted with a survey instrument
calibrated at six month intervals. Function checks of the instruments
will be performed before each use and documented. Review of the
licensee's external radiation survey program reveals that the choice of
locations and measurements, as well as the survey evaluations, are in
accordance with Regulatory Guide 8.30. The staff concludes that the
external radiation survey program described in Atlar Minerals'
application is consistent with staff recommendations outlined in
Regulatory Guide 8.30.

4.4 Internal Radiation Control Program

4.4.1 Airborne Radioactivity Surveys
'

In Section 5.5.2 of the renewal application, Atlas proposed taking
i 7 weekly, 6 monthly and 6 quarterly air particulate samples at

19 locations during normal plant operations. Yellowcake areas are
designated as a weekly sampling frequency. Passive radon monitoring
devices are placed at the same locations. Sample frequency is based on
theworkingievelhistoriesofeaglocation. The lower limits of,

detectig for uranium are 1 x 10 uCi/mi for general air and
5 x 10 uCi/ml for ore dust, while radon daughters in air is 0.03
working levels as stated in Regulatory Guide 8.30. Atlas uses the level
of radon daughters, measured at 19 locations, to determine representative-'

-

; worker exposures to radon. Areas where average radionuclide levels

a



.

19
.

exceed 25 percent of the respective MPC values contained in Appendix B,
Table 1, Column 1, 10 CFR Part 20, are classified as "Airborne
Radioactivity Areas."

4.4.2 Internal Exposure to Radiation

Under Atlas' internal radiation dosimetry methodology, the hours worked Iby each mill worker in each area of the mill are recorded. This data is :

used with the most recent air sampling results to compile weekly
exposures for each employee. The exposures determined from monitoring
non-routine work activities are factored into the employee's exposure.
The exposures calculated in this manner are then compared to the maximum
permissible exposures as specified in 10 CFR 20.103. The staff finds
that the internal radiation dosimetry methodology does not contain
adequate detail with regard to the timeliness of sample analysis and.

,*
i exposure calculations.

The staff will therefore require that the licensee perform and document
.

(exposure determinations within one week of the regulatory compliance -

period as specified in 10 CFR 20.103(a)(2) and (b)(2). The staff will |also require that the licensee analyze routine airborne samples in a i

timely manner and that non-routine samples be analyzed and the results ;
reviewed by the RCC within two working days after sample collection.

,

"

The staff concludes that the proposed program for determining internal -

radiation exposure, as modified by the staff, is acceptable. '

!
4.4.3 Respiratory Protection Program

The licensee has in place an approved respiratory protection program. '

Protection factors are taken into account when determining exposures.
The renewal application provides procedures for the program such as
training, fit testing, respirator use, respirator check-in after each
use, cleaning, test for removable and non-removable contamination,:

4 inspection, storage and surveillance during use. The licensee has an ;

atmosphere testir.g room for assuring proper fit. Medical exams are |conducted annually with the physician stating whether an individual is !3

capable of safely wearing a respirator. The tests for fit of a |respirator are performed by the radiation safety staff.

On the basis of the above evaluation, the staff concludes that the
respiratory protection program is in accordance with Regulatory i

Guide 8.15 and 10 CFR 20.103,

4.5 Bioassay i
- -

i,

Section 5.5.4 of Atlas' renewal application describes the licensee's j
!

proposed bioassay program. The licensee has committed to follow the
[

| j

|

!

_ _ _ - _ -
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nrogram outlined in Regulatory Guide 8.22. Urine samples are collected
every two weeks from personnel who work in the yellowcake area, except

| during non-operational periods when the frequency is to be extended to
every 2 weeks when workers perform jobs involving soluble uranium.
Samples are submitted within 48-96 hours after the most recent exposure.,

| Each group of specimens are processed with two or more controls and
spiked samples. Control samples are standards of 15 and 30 ug/l uranium
concentrations. Aliquots from 5 percent of the specimens obtained are
contaminated (spiked) with a known uranium concentration. Should the
control or spiked sample results exceed 130 percent error, repeat
analysis and further collection of samples are conducted. Urinalysia
frequency is not reduced due to the use of respiratory protectioni

devices. Action levels of 15 ug/l of uranium for bioassays have been
established for investigation by the Radiation Control Coordinator and
possible work limitations. Levels of 30 ug/l of uranium for bioassays
require an immediate documented investigation to determine the cause and
establish work restrictions to be implemented for the affected employees.
Operations will continue only after verification that no other worker
will exceed 30 ug/1. Kidney function tests are performed when four
consecutive bioassays from an individual exceed 30 ug/l or a single
exposure exceeds 130 ug/1.

The staff concludes that the proposed bioassay program is acceptable and
in accordance with the regulatory position specified in Regulatory
Guide 8.22. The staff will however, incorporate requirements regarding
reporting excessive concentrations to the NRC and an action level for
decontamination of laboratory surfaces. The staff recommends that the
licensee ensure that laboratory surfaces used for in-house bioassay
analyses are decontaminated to less than 25 dpm alpha-(removable)/100 cm2
prior to analysis of samples; that corrective actions taken for those
individuals with urinalysis results equal to or in excess of 15 ug/1, be
documented and submitted to the NRC as part of the semiannual report
required by 10 CFR 40.65; and anytime an action level of 35 ug/l for two
consecutive specimens or 130 ug/l uranium for one specimen is reached or
exceeded, the licensee shall document the corrective action and submit a

copy to the NRC within 30 days of exceeding the action level.

4.6 Contamination Control

4.6.1 Personnel Contamination
'

Atlas requires, in Section 5.5.5.2 of the renewal application, that all
employees shower and/or monitor potentially contaminated surfaces, such l
as: hands, face, neck, clothing and shoes prior to passing through the
guard house, which is the main point of exit, when departing from the
mill. The personnel are to monitor themselves using an alpha survey - ~

meter. If the maximum allowable levels of surface contamination are
exceeded, the radiation safety staff investigates the incident and the

|

|
|
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affected employee returns to the mill decontamination area and
[decontaminates the portion of his body or article of clothing to meet

decontamination levels in Secticn 5.5'.5.2 of the application. Individual
monitoring results will not be recorded. Atlas proposes the security

!guards routinely observe the monitoring procedure. Quarterly spot checks !are performed and documented by the Radiation Safety Staff. Th? staff
concludes that the personnel contamination progran, is consistent with the
regulatory position specified in Regulatory Guide 8.30, with one
exception.

The staff recommends as a condition of the license, that the licensee be
required to maintain documentation of the personnel contamination survey
conducted in accordance with Section 5.5.5.2 of the application. In I

>

addition, the licensee (RCC or qualified alternate) shall perform spot ;
personnel surveys for alpha contamination at least quarterly on employees I

leaving the restricted area.
' 4.6.2 Surface Contamination

s

) In Section 5.5.5.5 of the renewal application, Atlas has proposed that
; lunch rooms, change rooms, control rooms, and offices will be surveyed |

,

for surfa:e contamination every +wo weeks when they are in use. If the !'
level detected is above 500 dpm/.00 cm2 removable alpha, the areas will !
be surveyeo wrekly. If the level exceeds 1000 dpm/100 cm2 removable
alpha, the area will be cleaned. Administrative offices will be surveyed t

quarterly for removable alpha contamination. !

The staff recommends as a condition of the license, that the frequency of
surface contamination surveys be increased to weekly. The recommendation
is consistent with the regulatory position specified in Regulatory Guide '

,

8.30. The staff concludes that Atlas' surface contamination control .

program, as modified by the staff, is consistent with staff policy as i
,

presented in Regulatory Guide 8.30.
;

4
i

| 4 6.3 Disposal of Contaminated Equipment

1 sclas stated in Section 5.5.5.3 and 5.5.5.4 of the renewal application j
that all equipment will be surveyed for contamination prior to release

!
|

for unrestricted use. Any equipment that is monitored and determined to !4

; be in excess of 1000 dpm/100 cm2 alpha shall be smear tested to determine !
lthe level of , removable contamination. If the level of removable alpha'

| contamination is found to be greater than 1000 dpm/100 cm2, the equipment .

shall not be released until cleaned, resurveyed and found to be below the ;

values in Table 1 of Regulatory Guide 8.30.
.

The staff recommends that a license condition be added which states that---- --

j the release of equipment or packages from the facility shall be in )

! ;

!
:

;
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accordance with "Guidelines for Decontamination of Facilities and '

Equipment Prior to Release for Unrestricted Use or Termination of
Licenses for Byproduct or Source Materials" dated September 1984.

The licensee was authorized, by License Condition No. 48, to dispose of
byproduct contaminated solid wastes in the sump collection pond, as
approved in the licensee's submittal dated February 29, 1984. The
licensee has proposed, in the renewal application, the burial of solid
wastes in the tailings pond. The licensee later withdrew the request for i

authorization to dispose of wastes in the pond. The staff recommends, as
a condition of the license, that burial of contaminated solid wastes in
the sump collection pond is authorized; however, burial of any,

contaminated wastes in the tailings pond must be submitted to NRC for
review and approval prior to initiating disposal.

The staff has concluded that the licensee's procedures for the disposal
of contaminated equipment, as modified by the above conditions, is
consistent with the regulatory position specified in Regulatory i

Guide 8.30.

4.7 Quality Assurance and Calibration

The quality assurance program, described in Section 7 of the renewal
application, proposes procedures and policies for the effluent and

,radiological monitoring programs. Appendix 5.5.5 of the application [
proposes procedures for calibration of radiological monitoring equipment.
The staff shall require that radiation monitoring and sampling equipment
be calibrated at least quarterly or at the manufacturer's suggested L

interval, ar.d after repairs, whichever is sooner. The quality assurance l

program is based on Regulatory Guide 4.15. During extended periods of
time when the mill is in shutdown or standby status, samples are sent to

i

commercial laboratories for analysis. The vendor for sample analysis is
a participant of the EPA QA Program Intercomparison Study. The licensee
also participates with other laboratories in a program which compares -

results. The vendor that provides the th2rmoluminescent dosimeter (TLD),

service for Atlas follows procedures acceptable to the NRC. The staff ;|
finds the licensee's proposal for quality assurance ar.d equipment'

calibration to be in accordance with the regulatory position described in ,

Regulatory Guide 8.30.

j 5. 0 RESTRICTED AREA MARKINGS AND ACCESS CONTROL t

!
-

,

Section 5.4 of Atlas' renewal application describes security at the Moab,
Utah facility. The mill and tailings impoundment are contained within a
fenced, restricted area. The restricted area is posted at proper
intervals with "Caution Radioactive Materials" and "No Trespassing" - -

signs. Each permanent entrance through the perimeter fence is

;

t
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conspicuously posted with the words "Any Area Within This Mill hay
Contain Radioactive Materials" in accordance with 10 CFR 20.203(e)(2).
The staff recommends as a condition of the license that.the licensee be '

exempted from the requirements of 10 CFR 20.203(e)(2) for areas within
the mill as long as the entrances to the mill remain posted as noted
above.

Visitors are required to register on entry and are issued a visitor's
badge. The badges are collected when the visitors sign out. The
licensee is committed to maintain security 24 hours a day and perform
perimeter surveys once per shift. All yellowcake storage areas are
locked and secured with inspections by a security patrol each shift.

The staff concludes that the above measures constitute adequate warnings
and access control.

!

6. 0 EMERGENCY PROCEDURES AND PREVENTIVE MEASURES j

Atlas submitted information concerning emergency procedures in Section 6
and Appendix 6 of the renewal application. The procedures describe a
general action plan in the event of emergencies such as fires,
explosions, tailings spills, material spills, equipment failures and '

tailings dam failure. Th accidents involving radioactivity are divided
into the following four categories:

1. Trivial incidents.
2. Small releases to the environment.
3. Large releases to the environment. [
4. Transportation accidents.

As stated in the application, trivial incidents include the following:
spills, ruptures in process tanks or plant piping containing solution or
slurries, failure of the filter wash circuit used for ,,llowcake ,

dewatering or a tailings pond retention system pipe rupture where ;

tailings flow into the tailings pond. Small releases are defined by L

Atlas as failure of the air cleaning system serving the concentrate
drying and packaging area, or in the yellowcake dryer. A large release
is defined as resulting from a major tornado strike or tailings release
to the Colorado River due to failure of the tailings pond retention
system. The emergency plan for radiation accidents in Appendix 6 of the t

renewal application describes the sequence of response for the listed '

,

situations. -It also includes the phone numbers of HRC Region IV, EPA and
the Utah Water Pollution Control Board. In addition to this requirement,'

the staff recommends that the licensee be required by license condition
to notify the Uranium Recovery Field Of fice by telephone or telegraph of
any accidents involving or having the potential for release of j-- --

, radioactive materials.
! I

'
.

.

(
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Transportation accidents are discussed in Section 6.4 of the renewal
application. Any vehicle accidents that may occur are regulated and
investigated by the Department of Transportation under Title 49, Code of
Federal Regulations.

,

Fire protection is covered in detail in Appendix 6 of the renewal
application. It discusses the automatic fire suppression system and
methods for combating SX fires, facility fires, and the response by the
personnel on duty and the local fire department. The SX area is outdoors
since it has the greatest potential for fire. Specifically, the SX area
is comprised of eight different sections and each is controlled by a
single delay valve. Should a fire break out in one section, the
associated sprinkling system is activated as well as System No. 4
sprinklers. The System No. 4 sprinklers act as a water curtain to
protect the rest of the SX area. The mill has an 8-inch main pressure
line and is connected to a fire control storage pond which holds
300,000 gallons. Included in Appendix 6 are evacuation plans for all
personnel as well as job duties asse::iated with fire control. The fire
control system is tested during routine fire drill: which are conducted
on an approximate semiannual schedule.

The licensee has stated in the renewal application that the storage tanks
for reagents or process material have contair. ment around them sufficient
to retain any spills or ruptures of the tanks. The staff shall require
the maintenance of the catchment basin west of the SX area.

The staff has concluded that emergency procedures and preventive
measures, as modified by the staff, are adequate. .

7.0 TAILINGS DAM EVALUATION

Since the construction of the original tailings pond impoundment at the
Moab Mill, the staff has evaluated several proposals for raises to the
impoundment. The latest raise was authorized by License Conditior.
No. 18, in accordance with submittal dated June 4, 1981, and permitted
the construction of a raise from 4058 /eet to 4076 feet. This approved
dam raise of approximately 18 feet has not been constructed.

;

During 1982 Atlas Minerals' placed approximately 110 drums of vanadium*

sludge in the northwest corner of the tailings impoundment. During
July and August 1984 Dames and Moore, a consultant for Atlas Minerals,
evaluated the tailings impoundment to determine the vandium sludge
disposals potential impact on the tailing impoundment. The report
indicates that the drums were placed about 160 to 200 feet from the
irpoundment crest at an elevation of about 4050 feet, which is
approximately at the natural ground surface in that area of the - -

impoundment. The conclusion of the report indicates that the embankment

;
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stability within the extreme northwest portion of the pond area will not
be effected by the vanadium sludge disposal and that the construction of
the proposed 18-foot lift may be allowed without affecting the embankment
stability. Further, subsidence caused by the drums will take place
before the placement of cover material.

Each of the reviews required extensive staff evaluation of the existing
, impoundment and the proposed modifications. Analyses for stability were
performed in accordance with Regulatory Guide 3.11. Construction
specifications and procedures had been submitted for review and were
approved. The licensee's embankment surveillance program consists of an
inspection every 4 hours during operations.

Section 5.5.7 of the licensee's renewal application stated that interim
- stabilization measures have been completed at the site. A flood

protection dike was constructed along the east and southeast portions of
the mill in 1979. The dike was subsequently raised in 1983 and 1984, to
provide a greater level of safety from flooding by the Colorado Riv0r.
The other potential for flooding was from the Moab Wash, which is
adjacent to the eastern side of the tailings embankment. The area had
been filled and graded and the eastern wash embankment was graded to
3 feet in elevation less than the western embankment. The upper end of
Moab Wash near the ore pads was graded to provide smooth flows in the ,

)

wash. Additionally, riprap had also been placed along the northern
embankment. This effort provides interim protection to the impoundment.

During periods of operation as well as extended non-operation, the
radiation safety staff is committed to a daily visual inspection of the,

pond and its embankments with the completion of a daily pond inspection
sheet. A detailed monthly inspection of the embankment is required to be,

! performed. It includes checking for tension cracking, slumping, erosion,
; seepage and to record any unusual observations or occurrences.

In addition, Atlas has proposed, in Section 4.0 of the renewal
application, an annual technical evaluation of the embankment to be
performed by a professional engineer who is familiar with the design,
construction and operation of the embankments. Staff review indicates
that the license should be modified to include an assessment of the !

hydraulic and hydrologic capacities, water quality and structural
stability. '

'

I The staff concludes that the tailings dam evaluation program is
consistent with staff policy contained in Regulatory Guide 3.11, with two
exceptions. The staff will require that Atlas install an alarm on the :
tailings lines to indicate a plugged line or a rupture. The alarm shall ;

be in an occupied area. Instrumentation shall be tested daily. The - -
,

alarm shall be installed prier to the licensee resuming operation. In'
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addition, the staff will require that the technical evaluation include an
assessment of the hydraulic and hydrologic capacities, water quality and
structural stability. t

The staff recommends that, in addition to the tailings embankment
surveillance program presented in the renewal application, the licensee
be required to comply with the following:

A. The professional responsible for the annual technical
evaluation shall ensure that personnel who performed the
routine inspections are trained to recognize and assess signs
of possible distress or abnormality.

B. All inspection reports shall be dated, signed by the inspector
and maintained on file at the mill site.

<

C. The results of groundwater sampling and piezometers and pond
level measurements shall be maintained in graphical form and on
file at the mill site for use in developing the annual report.

D. The annual technical evaluation shall include an assessment of
the hydraulic and hydrological capacities, water quality and ;

structural stability of the tailings impoundment.

E. A copy of each annual technical evaluation report shall be
submitted to URF0 within one month of completion of the report.

Based on the staff evaluation noted in the previous paragraph, and the !
licensee's construction, surveillance and quality assurance procedures, '

the staff concludes that the design and inspection of Atlas' tailings i

impoundment are acceptable.
7

The licensee has proposed an additional below grade tailings disposal
i system for increased capacity. The staff finds that the information
i submitted was not sufficient to perform an evaluation. A letter dated
1 December 5, 1984, was sent to the licensee for clarification c

3
information in the proposal. The licensee withdrew the proposal for a t

below grade tailings disposal from the renewal application by letter of |

January 30, 1985. !

j 8.0 MILL SITE DECOMMISSIONING

Section 5.5.9 of tre licensee's renewal application discusses the m'/1
site decommissionir.g and reclamation plan dated May 29, 1981, from Oames

j and Moore entitled, "Report Conceptual Design and Cost Estimate, Tailings
: Pile Reclamation, Hoab, Utah for Atlas Minerals." The gent.aal plan for -- --

decommissioning the mill site is to dismantle all structures, salvage and ;
3

;

k



-__- -__ _ _ _

,

, .

27
.

*
*
A i

decontaminate all useable equipment, and place all contaminated materials
on top of the dessicated slimes in the tailings impoundment. The staff

-will require the licensee to prepare a final detailed mill ,

decommissioning plan and submit the plan to the Uranium Recovery Field i

Of fice for review and approval, by February 28, 1988. i

Decommissioning of the mill site will be in accordance with the
Cnmmission's Attachment to SUA-917 entitled, "Guidelines for
Decontamination of Facilities and Equipment Prior to Release for,

Unrestricted Use or Termination of Licenses for By-Product or Source
Materials," dated September, 1984.

The staff's review of the licensee's proposals for reclamation of the
,

tailings impoundment are discussed in the environmental assessment i

accompanying this license renewal.

9.0 COMPLIANCE INSPECTION HISTORY

The compliance history of the Moab Mill is given below, in chronological
order, since the license renewal dated April 23, 1979.

'
July 17-19, 1979 Inspection

Four items of noncompliance were identified one of which was a repeat of
an infraction noted in the August 2-3, 1978 inspection. The
noncompliance items with the licensee's response and proposed corrective

'

actions are as follows:
-

1 Violation 1 (Infraction)
.

i Contrary to 10 CFR 20.103(e) and Section C.2 of Regulatory Guide 8,15
respiratory protective equipment is to be selected to provide a*

protection factor (PF) greater than the ratio of the "peak concentration"
to the applicable 10 CFR 20 Appendix B concentration value. The licensee ;

permitted an employee on September 7, 1978, to use respiratory equipment
with a PF of 50 to be worn in the yellowcake area where the concentration
was 300 times the Appendix 8 limit,

' Corrective Action

The licensee stated in a September 4, 1979 response that personnel
working in the area will wear a constant airflow respirator (PF 2000) and
that air samples would be collected to determine peak concentrations.
This was a rep 1at of the previous inspection finding.

-
I

' I

:
,

I
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'Violation 2 (Infraction)
.

Contrary to License Condition 14, effectiveness of measures to minimize ;

blowing tailings had not been evaluated or documented during the period
August 3, 1978 and July 19, 1979. ,

Corrective Action

Atlas developed a tailings inspection form for the operator to record
; whether the tailings were blowing or not. To hold blowing tailings to a

minimum a spray truck was used to coat the tailings with a binding agent.;

Violation 3 (Infraction)

Contrary to License Condition 25a, biweekly surface contamination surveys
were not conducted in the change rooms between August 3, 1978 and July
19, 1979. '

Corrective Action !

! The surveys at the change rooms were put on the inspection schedule and
; have been conducted.

; Violation 4 (Infraction)

Contrary to License Condition 26, documented weekly moisture content
inspection of the ore and/or weather conditions were not conducted
between August 3, 1978 and July 19, 1979.

Corrective Action

A new form was put into use by the licensee requiring operators to
j inspect and record the condition of the ore and/or weather conditions.

] June 23-24, 1980 Inspection
|

One item of noncompliance was identified in 1980 inspection. Corrective*

action on previous inspection findings had been verified,

Violation (Infraction)
d

: Contrary to L1 cense Condition 37, monthly background sampling for Rn-222
remote from the site and vegetation samples collected at offsite seasonal,

4 grazing locations were not analyzed for Ra-226 since July 19, 1969.
.

6 M
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Corrective Action

A background sampler wts installed and operating during September 1980.
Background samples havo been collected during 1981.

May 11-15, 1981 Mill Appraisal (Violation and Significant Appraisal
Findings)

Violation 1 (Severity Level IV)

Contrary to Licenso Condition 25(c), contamination levels in excess of L

the values specified in License Annex C, dated November 1976, were
present in the acid filter doghouse, a lunchroom and office area, during i

March, June and July, 1980, and corrective measures were not taken to
prevent a buildup. The licensee had not performed a study to determine I

the cause of the buildup.
;

Corrective Action [
!

In the August 5, 1981 response the licensee denied that a study was not
performed, however, they admitted that it was poorly documented. The
licensee proposed a redesign and construction of the acid doghouse and a
restressing to the employees of cleaning and housekeeping in the area.
Employees have ceased using the grizzly shack and sample tower doghouse i

as eating areas. Violation vacated by NRC at the September 14, 1981
;

meeting with the licensee in Moab, Utah.
|

Violation No. 2 (Severity Level IV) t

Contrary to License Condition 39, isokinetic sampling of the yellowcake
drying and packaging stacks had not been performed since January 1980.

Corrective Action !

Platforms and ladders for the isokinetic sampling have been constructed
and installed with sampling initiated in August 1981. ,

Violation No. 3 (Severity Level IV)

Contrary to License Condition 46, remote instrumentation, installed by
Atlas on the scrubber of the yellowcake exhaust, signals an audible alarm
as a result of temperature changes rather than a result of changes in
water flow and air pressure differential. Daily checks of the alarm
system have been neither performed nor documented since the license
condition was issued.

.-

4
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Corrective Action j

1

The licensee has instituted daily checks and documentation of the
yellowcake exhaust scrubber system. They had also installed a new alarm
system.

Violation No. 4 (Severity Level IV) ;

Contrary to 10 CFR 20.103(b)(1), the licensee had not undertaken efforts <

to reduce dust accumulations in airborne radioactivity areas located
within the ore crushing and storage areas.

,

The licen.ee has instituted a daily documented inspection of the ore
crushing and storage areas as wellDas increase cleaning activities to
keep the airborne levels and dust accumulations to a minimum.

Violation No. 5(a) (Severity Level IV) ,

Contrary to 10 CFR 10.201(b), adequate surveys had not been performed to
assass worker exposure to airborne uranium in accordance with
10 CFR 20.103(a). Specifically, sampling had not been performed in a
manner which would yield results representative of airborne uranium
concentrations inhaled by mill workers.

Corrective Action

Personnel, equipment, and procedure changes have been made to correct
this violation. Workers are required to wear lapel samplers and self
monitor them. The licensee had obtained and was using equipment to
obtain a more representative airborne personnel exposure concentration.

Violation 5(b)

Contrary to 10 CFR 20.201(b), surveys had not been performed in
accordance with 10 CFR 20.106(a), to evaluate radioactivity in airborne
effluents released to unrestricted areas north of the mill complex.

Corrective Action

The licensee claims that this violation had been issued in error and did
not plan any further action. The violation was vacated by NRC at the
September 18', 1981 meeting with the licenseo at Moab, Utah.

- -
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Violation No. G (Severity L"vel V)

Contrary to License Condition 34, on May 11-15, 1981, sprinkler heads in i

the Solvent extraction area were encrusted with mineral deposits which
would have prevented their operation.<

!

Corrective Action
|

'

The licensee has established a documented weekly inspection that includes
cleaning or repiscement of sprinkler heads that are corroded or
inoperative.

Violation No. 7 (Severity Level VI)

Contrary to 10 CFR 20.203(d)(2), the ore crusher area known to be an-

airborne radioactivity area was not so posted on May 11-15, 1981.

Corrective Action

The sign was posted and all signs are checked periodically by the RSO.
I

; Significant Appraisal Findings

1. Organization, Management and Training
.-

| Appraisal Finding

The radiation protection function is not fully effective in implementing
'

the mill radiation safety program due to the combination of the function
with metallurgy and deficiencies in the training and qualifications of
its staff members. The radiation protection component lacks full
authority to implement radiation safety programs and to suspend
operations as necessary. Programs for maintaining exposures ALARA, for
auditing the effectiveness of the radiation protection function, and for
formally and fully proceduralizing radiation protection programs have not,

been established. Also, responsibility and authority for worker'

radiation safety training and mill fire protection have not each been
established under single qualified individuals. The training program has
not been developed to adequately train workers in radiation safety.

Corrective Action

Atlas provided a revised organizational chart in their December 11, 1981
letter which provides the requested separation of production and
radiation safety functions. As Atlas requested via telecon that a
specific organizational chart not be incorporated into their license to - -
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allow flexibility, Atlas' license SUA-917 was amended on September 30,
1982 to require that the line of authority between the RSO and the
individual onsite with the final responsibility for site operations not
include any positions having pr9 duction responsibilities. This

'

amendment, Amendment No. 10, also specified minimum qualifications and
training requirements.for the mill RSO and stated that the RSO would be

s

responsible for all radiation safety programs. Atlas' December 11, 1981, i
letter stated that the Regulatory Affairs Manager and his designated
representatives have the authority to suspend operations as necessary.

Amendment No. 10 also required that Atlas perform a comprehensive annual
audit which addresses all items listed in draft Regulatory
Guide OH 941-4, and that a copy of the report documenting the audit be
submitted to NRC for review. By letter dated December 4,1981, Atlas
provioed for NRC review a report containing detailed written procedures

.

'

for all aspects of the mill radiation safety program. The staff review
of quality assurance aspects of the Atlas submittal resulted in the
issuance of Amendment No. 10.

Atlas stated that the RCC had responsibility for all mill radiation '

safety training, and that the General Hill Manager, or designated shift
foremen in the event of his absence, would have overall responsibility
for the mill fire protection program. In addition, Atlas has provided i

specific details concerning their employee radiation safety training !

program. The training program includes the subjects specified in draft
j Regulatory Guide OH 941-4 and a written examination to test and evaluate

the effectiveness of the training. I
I

2. Internal Exposure and Contamination Control '

Appraisal Finding
4

Licensee programs for airborne radioactivity sampling, worker exposure;

| determination, respiratory protection, contamination control and bioassay
'

were found to be weak as a result of insufficient management commitment -

4 to program development, implementation, and enforcement which has
resulted in inadequate sampling procedures and analysis techniques,a

incompleted assessment of worker exposure, and failure to institute
] process controls in order to maintain exposures ALARA.
;

Corrective Action
.

! Major commitments made by Atlas with regard to this area are discussed !
i below. Atlas had indicated that documentation procedures will be

improved to provide a record of radiation safety practices. This was
--. --,

,

1 |
t

1
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I

identified as major weakness in this area. Included in the improved
procedures will be records of the following: mill operational status :

during sampling, flow rates on lapel air samplers, investigative and
corrective actions taken in response to monitoring data showing elevated
radioactivity levels, and attendance at respirator user training
sessions.

Atlas also committed to establish a program for routine inter-laboratory
comparisons as a quality assurance check for sample analysis. A
requirement that Atlas participate in the EPA cross-check program or an
equivalent program is included in Amendment No. 10, as is a requirement
that at least 5% of samples analyzed in the Atlas laboratory be quality
control samples. This should significantly improve quality assurance for
the radiation safety program.

Atlas also indicated that respirators will not be issued to individuals
who have not been medically qualified to use a respirator. Atlas further
agreed to an appraisal recommendation that new mill employees submit
urine samples prior to initial work in the mill in crder to establish
baseline values.

3. Facilities and Equipment

Appraisal Finding

The appraisers found that certain mill facilities and equipment were not
designed or used in a manner that would reduce effluents to the,

environment or maintain exposure to workers ALARA. Methods of detecting
4

failure of stack scrubber and dur.t collectors had not been established,
and mill ventilation and ore pile dust reduction methods had not been

; fully optimized.

Corrective Action

Major specific recommendations in this area are discussed below. Atlas
'

i management stated that ore piles are sprayed with water on an "as
necessary" basis, and indicated this was generally done daily. Atlas
further indicated that RSO inspections include examination of the ore

| piles for blowing ore dust. Inspection findings were documented in
j inspection reports.

Atlas agreed-to install pressure differential gauges on bag filter dusti

collectors used in the crushing and grinding areas, and to read and,

1 record the values daily to provide early detection of filter failure,
j Findings concerning instrumentation for the yellowcake area scrubbers are
.

.

.
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discussed under the "Violations" section of this document. AtlasMiki
also' agreed to phase in use of a 5/8 inch retaining bolt on yellowcake
shipping containers. This shall provide better security for the barreled
yellowcake product, in the event of an accident, than the smaller bolts
now in service.

The final major recommendation was that Atlas institute a formal tailings
embankment inspection program and perform an anr.ual technical evaluation
of embankment performance. A formal inspection program in accordance
with Regulatory Guide 3.11.1, including an annual technical evaluation,
was incorporated into SUA-917 by Amendment No. 7 dated June 30, 1982.

4. Environmental Monitoring

Appraisal Findiny

The appraisers found that the rationale for the environmental monitoring
program had not been fully developed. Ambient airborne concentrations
were not assessed at a point on the site boundary closest to and
predominantly downwind from the mill stacks, and equipment was not
utilized in order to obtain representative samples at other locations.
Stack sampling had not been performed isokinetically. Thermoluminescent
dosimeters (TLD) for direct radiation measurements were improperly
utilized and specified surface ponds were not sampled. A program for
data trend analyses and laboratory quality assurance, including
laboratory intercomparisons, had not been established.

Corrective Action

The items concerning sampling at the site boundary closest to and
downwind from mill stacks and isokinetic sampling of the stacks were
discussed under the "Violations" section of this document. The
continuous air particulate samplers used by Atlas included a metal
enclosure over the sampling assembly. The appraisers felt the samples
collected using this system would not be representative. Atlas stated
that their air samplers have been modified to assure representative
sampling.

Atlas has replaced the TLD's previously used for external radiation
monitoring, which are the same type used for personnel monitoring, with
TLD's specifjeally designed fo'.* environmental monitoring. Atlas also
agreed to read the TLO's cuarterly rather than monthly, which will reduce
the relative ameant of statistical error associated with the measurement.

s.
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Atlas stated that the several onsite ponds noted during the appraisal are jnormally dry and only_contain water infrequently, as a result of rainfal.1 ;
and river water overflow. The water is allowed to evaporate and is not F

; subject to direct human use. Sampling of water in the ponds is therefore |
| not necessary. t

4 ,

'
Atlas has submitted a quality assurance program which contains all the

!
! elements of an acceptable program as specified in Regulatory Guide 4.15. '

Aspects of the quality assurance program regarding percentage of quality i

control samples analyzed in the mill laboratory and participation of the
mill laboratory in an inter-laboratory comparison program have been
incorporated into the Atlas license via Amendment No. 10. Amendment
No. 10 also specifies that the required annual ALARA audit include a

c

trend analysis of environmental monitoring data. ;

May 25-27, 1982 Inspection
.

Four violations were identified during the inspection. Corrective !
actions were verified by the inspectors of violations and significant
findings identified during the 1981 Mill Appraisal. t

,

The four violations identified and corrective actions are as follows: '

I Violation No. 1 (Severity Level IV)

Contrary to License Condition No. 28, environmental air samplers were not: '

j calibrated during the fourth quarte of 1931.

Corrective Action

Atlas indicated that the samplers were not calibrated during the fourth;

quarter of 1981 because the calibration instrument used for calibration :
had been sent to the manufacturer for recalibration and had not been !

i returned for several months. Atlas indicated the manufacturer has been !
; contacted concerning the unacceptably long turn-around time, and had !agreed to be more responsive in the future. In addition, Atlas has made (j arrangements to enable them to borrow a calibrator as a substitute, if !
! necessary. '

I Violation No. 2 (Severity Level IV)
:.

'

Contrary to 10 CFR 20.103(b)(2), actions were not taken sufficient to }prevent ten occasions of recurrence of exposure to airborne ;

concentrations of ore dust in excess of the 40-hour control measure !during subsequent weeks of May and June, 1981.
|

- - ,

,

I
,

;

.
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Ccrrective Action

Atlas stated that the crushing and samples areas were cleaned in May, and
plans were begun for a complete water wash down of the crushing area.
The wash down was completed by the end of June. Atlas indicated that
weekly air samples are now collected in the crushing and sampling areas
to allow adequate time for the planning and rescheduling needed for
extensive cleaning and wash down with water.

Violation No. 3 (Severity Level IV)

Contrary to 10 CFR 20.103(c), full-face particulate respirators with a
protection factor of 50 were used during work in airborne concentrations
ranging from 70 to 83 times the 10 CFR 20, Appendix B limit for natural
uranium on three occasions during August through October of 1981.

Corrective Action

Atlas responded that they have rectified the situation by requiring that
employees use either the Racal Airstream Respirator or air-line
respirators for nonroutine work in the crusher area. Both type of
respirators have protection factors of 1000.

Violation No. 4 (Severity Level V)

Contrary to 10 CFR 40.64(b), annual statements of source material
inventory were not submitted to the NRC during 1980 and 1981.

Corrective Action -

Atlas stated that the 1980 and 1981 inventory reports are in the process
of being filed and that the 1982 report will be filed in accordance with
10 CFR 40.64(b). Atlas further indicated that administrative procedures
have been established to ensure that future reports are prepared and
submitted in a timely manner.

July 26-28, 1983 Inspection

Three violations were identified by the inspectors during the inspection.
They also verified the corrective action on the 4 violations identified
in the previous inspection. The violations and proposed corrective
actions are as follows:

Violation 1 (Severity Level IV)

Contrary to License condition 25d, since the date of the previous --- --

inspection, the alpha survey meter available at the exit of the guard
house had been calibrated by using incorrect probe area dimensions.

_.
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Because of this. alpha contamination results when surveyed in dpm/100cm2
were approximately 65 percent of the actual level. Records thus indicate
that 23 individuals departed the mill during the last three quarterly
spot surveys with alpha contanination levels on their clothing which may
have exceeded the 1000 dpm/100 cm2 1 eye 1,

Corrective Action

The alpha survey meter was properly calibrated using the correct probe
area dimensions. The Atlas radiation safety staff will perform more
frequent spot surveys on personnel departing the mill and have emphasize
the importance of self monitoring to the mill personnel.

Violation 2 (Severity Level V)
.

Contrary to 10 CFR 20.401(a) and (c)(2), the licensee failed to maintain
records of the results of surveys to determine compliance with
10 CFR 20.103(a) for the combined routine and nonroutine exposures
received by three workers on June 11, 1982, and August 27, 1982.

Corrective Action

The Radiation Control Coordinator, who is responsible for maintaining
these records had implemented a check on all nonroutine jobs when he
compiled the monthly report. He assured that all routine and nonroutine
jobs are included in calculations of personnel exposure.

Violation 3 (Severity Level V)

Contrary to License Condition 52, since the condition was added to the
license on June 30, 1982, the licensee has failed to complete or submit
to NRC the reference tailings embankment performance evaluation, nor has
embankment piezometer readings been maintained in graphical form.

Corrective Action

An independent consultant performed an evaluation of all the tailings
pond embankments. Piezometer readings were graphed and are now
maintained on a monthly basis.

November 13-14, 1984 Inspection

No violations were identified by the inspectors during the inspection.
They also verified the corrective action on the 3 violations identified
in the previous inspection.

- -
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March 12-14, 1986 Inspection

Two violations were identified by the inspectors during the inspection.
The violations and proposed cor,rective actions are as follows:

Violation 1 (Severity Level IV)

Contrary to License Condition No. 4, since the date of the previous
inspection, the licensee has not minimized the dispersal of blowing
tallings from the tailings impoundment.

Corrective Action

Atlas states that they have maintained water cover over the tailings
to the maximum extent allowed under the license. Further, upgraded
dust suppressant solutions and equipment have been employed, and a
survey protocol for detecting and delineating windblown tailings has
been implemented.

Violation 2 (Severity Level IV)

Contrary to License Condition No. 25, since the date of the previous
inspection, the license has not minimized the blowing of ore dust
from the alkaline ore pile located near the north perimeter fence.

Corrective Action

Atlas stated this violation was withdrawn.

February 23-24, 1987 Special Inspection

No violations were identified by the inspectors during the inspection.
The inspectors verified, through independent surveys, areas cleared
windblown tailings.

March 18, 1987 Special Inspection

No violations were identified by the inspectors during the inspection.
The inspectors verified, through independent surveys, areas cleared
windblown tailings.

August 13, l'987 Inspection

Two violations were identified by the inspectors during the inspection.
The violations and proposed corrective actions are as follows:

.-

__ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _



___-________________-____________ ________ _ _ _-_-__________ -_______ _ ________ _ ___- __

!

!

!

t

!
I

39 I,

;

,

Violation 1 (Severity Level IV) {
Contrary to Title 10, Code of Federal Regulations, Part 40, !
Appendix A, Criterion 8, the licensee has not developed a i,

comprehensive written procedure to assure the mitigation of blowing
tailings in a timely manner.

Corrective Action
,

Atlas has submitted for review a written procedure for mitigation of
blowing tailings; however, the staff has found that the stated
corrective action did not meet the requirement noted above. The
staff will continue its review of this item upon receipt of
additional information requested from Atlas.

Violation 2 (Severity Level IV)
i

Contrary to item IVB of USNRC Order dated July 31, 1987, the
licensee discharged liquids to the tailings impoundment from ;
July 31, to August 3, 1987 and August 7 to August 10, 1987, without t

the prior approval of the NRC. |
t

Corrective Action
,

Atlas stated that on August 14, 1987 a flange was taken apart in the !
line used to pump solution to the tailings pond, thus preventing any
solution from being pumped or p avity fed. The pumping which !

,

occurred during the period A> gust 7 to August 10, 1987 was ;

considered, by the staff, to be emergency preventative maintenance. :

Summary i

The licensee has sustained numerous violations; however, the violations [
have generally been corrected in a timely manner. The Audits and .

Inspections program described in Section 3.5 of this document will assure i

that effective management attention is accorded to the conduct of
operations in compliance with the conditions of Source Material License !
SUA-917, as renewed.

t

10.0 CONCLUSION

h.

The staff having completed the safety review of Atlas' renewal |application and compliance history has concluded that issuance of a i
renewed license to Atlas, subject to additional conditions developed by

{the staff, will not constitute an undue risk to the health and safety of r

the public. The staff has determined that the application and |- -

supplements fulfill the requirements of 10 CFR 40, Subsection 40:32: ;

I
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1. Thelicensce'sapplicationforcontinuedmillingofuraniukore
at the Atlas Minerals, Moab, Utah mill is for a purpose
authorized by the act.

2. As noted in Sections 3.2, 3.3, 3.6 and 4.0 of this safety
evaluation report, the licensee is qualified by reason of
training and expertise to utilize source material for the
requested purpose in such a manner to protect health and
minimize danger to life or property.

3. As noted in Sections 2.0, 3.4, 5.0 and 6.0 of this safety
evaluation report, the applicant's proposed equipment
procedures, as modified by the staff, are adequate to protect
health and minimize danger to life or property.

4. The renewal of the license will not be inimical to the common
defense and security or to the health and safety of the public.

Therefore, the staff has concluded that issuance of a renewal license to
Atlas Minerals, Division of Atlas Corporation, subject to the additional
conditions developed by the staff, will not constitute an undue risk to
the health and safety of the public and has determined that the
application and addendum fulfill the requirements of 10 CFR 40.

The staff therefore recommends that the renewed license for the Atlas
Minerals Moab Uranium Mill include the following safety related
conditions:

1. Authorized place of use: The licensee's uranium milling
facility located at Moab, Utah.

2. The licensee is tereby authorized to possess byproduct material
in the form of uranium waste tailings and other uranium
byproduct waste generated by the licensee's milling operations
authorized by this license.

3. For use in accordance with statements, representations and
conditions contained in Sections 4.2.4, 5 and 7 (except 5.5.10
and 5.5.11) and Appendices 5.3, 5.5.6 and 6.0 of the licensee's
renewal application dated May 31, 1984 and submittals dated
December 17, 1984, January 18 and June 5, 1985,
December 4,1986, and January 26, 1988.

Whenever the word "will" is used in the above referenced
sections it shall denote a requirement.

--
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4. The mill production pei calendar year shall not exceed 850 MT
(1,870,000 pounds) of barreled U 0s.3

For use in accordance with statements, representations and
conditions contained in Sections 4.2.4, 5 and 7 (except 5.5.10
and 5.5.11) and Appendices 5.3, 5.5.6 and 6.0 of the licensee's
renewal application dated May 31, 1984 and supplements in
letters dated December 17, 1984, January 18 and June 5,1985,
December 4,1986, and January 26, 1988.

Whenever the word "will" is used in the above referenced
sections it shall denote a requirement.

5. Any changes in the mill circuit as described in Figures 3.1-2
and 3.1-3 of the licansee's renewal application, shall require
approval of the USNRC, Uranium Recovery Field Office, in the
forra of a license amendment.

6. The license: is hereb
Section 20.203(e)(2) y exempted from the requirements ofof 10 CFR 20 for areas within the mill,
provided that all entrances to the mill.are conspicuously
posted in accordance with Section 20.203(e)(2) and with the
words, "Any area within this mill may contain radioactive
material."

7. The results of sampling, analyses, surveys and monitoring; the
results of calibration of equipment; reports on audits and
inspections; all meetings and training courses required by this
license; and any subsequent reviews, investigations, and
corrective actions, shall be documented. Unless otherwise
specified in itSNRC regulations, all such documentation shall be
maintained for a period of at least five (5) years.

8. The licensee shall maintain effluent control systems as
specified in Section 3.3 of the licensee's renewal application
with the following additions:

A. Operations shall be immediately suspended in the affected
area of the mill if any of the emission control equipment
for the yellowcake drying or packaging areas is not
operating within specifications for design performance.

,

B. The licensee shall, during all periods of yellowcake
drying operations, assure that the scrubber is operating
within the manufacturer's recommended ranges for water
flow and air pressure differential necessary to achieve - -

.

D
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design performance. This shall be accomplished by either |(1) performing and documenting checks of water flow and
air pressure differential gauges every hour during
operation or (2) ini,talling instrumentation which will
signal an audible alarm if either water flow or air

.

pressure differential fall below the manufacturer's
recommended levels. If-an audible alarm is used, its I
operation shall be checked and documented daily.

C. Air pressure differential gauges for emission control
equipment other than the wet scrubber shall be read and
the readings documented once per shift during operations.

D. Any changes in the effluent control systems, as described
above, shall require approval by the USNRC, Uranium
Recovery Field Office, in the form of a license amendment.

9. Release of equipment or packages from the restricted area shall
be in accordance with the attachment to SUA-917 entitled,
"Guidelines for Decontamination of facilities and Equipment
Prior to Release for Unrestricted Use or Termination of
Licenses for Byproduct or Source Materials" dated September, i
1984. E

t

10. The licensee shall have in operation, within ninety (90) days ,

prior to resumption of operations, instrumentation to detect !
ruptures of the tailings discharge and solution return lines |
when these lines are being utilized. Indications of a possible

,

rupture of these lines shall result in a'ctivation of an alatin
,

in an occupied area of the mill. The instrumentation shall be
tested daily, and testing documented, to ensure proper [operation.

11. The licensee shall conduct and document at least one inspection ;

of the tailings embankment per day and shall immediately notify
,

the USNRC, Uranium Recovery Field Of fice, by telephone or |telegraph, of any failure to the tailings dam or tailings |
discharge and solution return system which results in a release
of radioactive material and/or of any unusual conditions which !

if not corrected could lead to such a failure. This L

reguirement is in addition to the requirements of 10 CFR 20. |

12. The licensee shall submit a detailed decommissioning plan and
cost estimate for the Moab Mill Site by February 2A, 1988, i

i-

l

I,
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13. Occupational exposure calculations shall be performed and
documented within one (1) week of the end of each regulatory
compliance period as specified in 10 CFR 20.103(a)(2) and [
10 CFR 20.103(b)(2). Routine samples taken in airborne ore (dust and yellowcake areas shall be analyzed in a timely manner
to allow exposure calculations to be performed in accordance

iwith this condition. Non-routine samples taken in ore dust and
!yellowcake areas shall be analyzed and the results reviewed by !

the Radiation Control Coordinator (RCC) within two (2) working
days after sample collection. ,.

-

14 Standard written procedures shall be established and maintained I
for all operational (processing) activities involving i

radioactive materials that are handled, processed or stored. !Standard operating procedures for operational activities shall
[

.

enumerate pertinent radiation safety practices to be followed. -

Additionally, written procedures shall be established for
nonoperational (non processing) activities to includo in plant :
and environmental monitoring, bioassay analyses, and instrument I

calibrations. Special vritten procedures shall be established
;for use when the plant is in an extended standby or shutdown +

condition. Up-to-date copies of all written procedures shall
!be kept in the applicable mill areas. '

iAll written procedures, including special shutdown procedures. ;
shall be reviewed and approved in writing by the RCC before
implementation and whenever a change in procedure is proposed :
to ensure that proper radiation protection principles are being ;applied. The RCC shall porform a documented review of all !
existing procedures at least annually. At least 15 days prior !to implementation of special shutdown procedures Atlas shall
notify the USNRC, Uranium Recovery Field Office.

.

15. The personnel contamination surveys conducted, in accordance
with Section 5.5.5.2 of the application, shall be documented
and maintained. In addition, the licensee (RCC or qualified
61 ternate) shall perform spot personnel surveys for alpha ,

;

contamination at least quarterly on employees leaving the ,

restricted area.
'r

16. The licensee shall use a Radiation Work Permit (RWP) for all I
nonroutine work not covered by an existing procedure where the !potential for significant exposure to radioactive materials

iexist. The RWP shall be approved by the RCC or an alternate, !

qualified by way of specialized radiation protection training. I

and shall at least describe the following:
,

!
t

!
h
i

.- --
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!
A. The scope of work to be performed and the potential iradiological hazards.

!
B. Any precautions necessary to minimize worker exposure to !

radioactive materials.
|!

C. The radiological monitorft.g and sampling necessary prior [
-

to, during, and following completion of the work in order
to assess any potential exposures. !

] 17. Notwithstanding the representations in Apnendix 5.3 to the {
i renewal application, the licensee shall develop and implement

procedures to ensure that visitors and contractors receive
instruction and training in accordance with Section 19.12 of !

a

; 10 CFR 19, prior to entering any restricted area. ;
18. The existing on-site catchment basin west of the S-X units !

shall be maintained in a condition and with enough remaining '

;
'

available capacity to assure the collection of any spillage of
7

; chemicals from hazardous chemical storage tanks within the ;
1 graded area. Any storage tanks containing hazardous chemicals !

which are not located within the graded area shall be
!surrounded by individual containment dikes capable of +

containing all leakage. .

i 19. Notwithstanding the representations in Section 5.5.5 of the
licensee's application, the licensee shall conduct weekly alpha |

; contamination surveys of lunch rooms, change rooms, shower *

d rooms and offices when they are in use. ,

1

| 20. A copy of the report documenting the annual ALARA audit in i
accordance to Section 5.1.4 of the renewal application dated
May 31, 1984, shall be submitted to the USNRC, Uranium Recovery ;

Field Office, for review within 30 days of completion of the !
4

audit repcet. [;

7 21. In addition to the tailings embankment surveillarice and !
j inspectior, program specified in Section 4.2,4 of the licensee's |

renewal application dated May 31, 1984, the licensee shall
1 coraply with the following: )

A.' Notwithstanding any statements to the contrary, the
professional responsible for the annual technical ;;

| evaluation report shall ensure that all field inspectors
are trained to recognize and assess signs of possible |,

distress or abnormality.
|

' - -

t

!,
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$ B. All routine inspection reports shell be dated and

maintained on file at the mill site for use in developing ithe annual report.
|\

C. The results of ground-water sampling and piezometer and
i pond level measurements shall be maintained in graphical

form and on file at the mill site for use in developing
; the annual report.

|tD. The annual technical evaluation report shall include an -

assessment of the hydraulic and hydrologic capacities, !

water quality and structural stability of the tailings !
impoundment,

i,

E. A copy of each annual technical evaluation report shall be
submitted to the USNRC, Uranium Recovery Field Office,
within one (1) month of its' completion, i

22. In addition to the requirements in Section 5.2 of the renewal E

; application, the Regulatory Affairs Manager (RAM) and Radiation
;'

Control Coordinator (RCC) shall have the minimum education, itraining, and experience as detailed in Section 2.4.1 of !
Regulatory Guide 8.31 dated May 1983. i

; 23. Radiation survey instruments shall be calibrated at least
i

semiannually or at the manufacturer's suggested interval, and j
i sfter each repair, whichever is sooner. All radiation survey ;

instruments shall be checked for proper operation using a ;

radiation check source prior to each day's use. Portable air |sampling equipment shall t:e calibrated af ter repair and at !! least quarterly or at the manufacturer's suggested interval, ;
whichever is sooner. Flow rates on pcrtable samplers shall be
checked and documented prior to each day's use. Fixed ;
continuous air samplers shall be calibrated after repair and at
least quarterly or at the manufacturer's suggested interval,-

whichever is sooner. Flow rates on fixed continuous air
samplers shall be checked each time the sampling head is
changed,

,

i 24. Notwithstanding representations hade in Section 4.3 of the !

i

repewal application the licensee shall not dispose of materials ;

other than uranium mill tailings, spent resins, raffinate, i

vanadium waste residues, liquids or residues contained in the !
catchment basin described in Condition No. 27, or liquid t

sanitary wastes in the tailings pond, without the specifici
~

authorization of the Uranium Recovery Field Office, USNJC. I f- -

i
|.

! !
;

I

!-



_ _____ __ _ ____ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -_-______________- ___-___ __- - -_____ -

:

*
. |

8
46 I

. !

!

i
!liquid sanitary wastes are discharged to the tailings pond,
!written authorization shall first be obtained from the Utah ;

Bureau of Water Pollution Control. A copy of the written
authorization shall be submitted to the Uranium Recovery Field -

Office prior to the discharge of the liquid sanitary wastes. !

The licensee shall not discharge any liquids or solids to the |tailings impoundment during nonoperational periods other than '

i needed to perform routire or preventative maintenance, without
prior written approval of the NRC.

i

! 25. The licensee shall conduct a bicassay program in accordance |
; with Section 5.5.4 of the renewal application with the j
! following additions:

|
j A. Laboratory surfaces used for in-house bio nsay analyses [

shall be decontaminated to less than 25 dpm !
t

I alpha-(removable)/100 cm2 prior to analysis of samples.
J
! B. Anytime an action level of 15 ug/l uranium for urinalysis !

j is reached or exceeded, the licensee shall document the ;

j corrective actions which have been performed in accordance ;
with R; vision 1 of Regulatory Guide 8.-22, dated j
January 1987. This documentation shall be submitted to |,

! the NRC, Uranium Recovery Field Office, as part of the !
: semiannual report required by 10 CFR 40.65 end Condition >

No. 48 to this license. [,

!

: C. Anytime an action level of 35 ug/l for two consecutive j
specimens or 130 ug/l uranium for one specimen for

t
! urinalysis is reached or exceeded, the licensee shall i

j doewnent the corrective actions which have been performed I

in accordance with Revision 1 of flegulatory Guide 8.22.
! This documentr. tion shall be submitted to the NRC, Uranium !
! Recovery Field Office, within thit ty (30) days of |
; exceeding the action level.

!,
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a

{26. The installation of-the ion exchange column at the Velvet Mine j
! shall be in_accordance with pages 17 and 18 of the licensee's ;

i submittal dated November 1,1983, with the exception that I
sampling for airborne uranium shall bs performed at leasta

monthly.

!,.,

Noah M. Shopenn, Project Manager !
: Licensing Branch 2

Uranium Recovery Field Office, RIV-

f
! I '

i 4 |e
Van R. Scovill, Project Manager '

; Licensing Branch 2 !' Urani Recovery Field Office, RIV ;

S[Approved by: w
; Harr J. Pettengill, CWief ;

Licensing Branch 2 '

,

j Uranium Recovery Field Office, RIV -|
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Docket No. 40-3453

HEMORANDUM FOR: David Meyer, Branch Chief
Rules and Procedures Branch
Office of Administration and Resources Management

FROM: Harry J. Pettengill, Chief
Licensing Branch 2
Uranium Recovery Field Office, Region IV

SUBJECT: PUBLICATION OF A FINAL FINDING OF NO SIGNIFICANT
IMPACT

In accordance with 10 CFR 51.35, attached is a Final Finding of No I

Significant Impact regarding issuance of a renewal of Source Materiti
License SUA-917 (Docket No. 40-3453) for publication in the Federal
Register as soon as possible.

Please contact Van Scov111 of my staff on FTS 776-2817 when the date of
publication is known and if tnere are any questions concerning this
request.

Is/
Harry J. Pettengill, Chief
Licensing Branch 2
Uranium Recovery Field Office
Region IV

Attachment: Final Finding of No Significant Impact

.

?!f..|..usto.pI|...usq0./..|...wf.y43............|............|..........T...........

..... .umitim;..ea[ol.ta..;stetGe!!1;..c;. ............;............;............;...........
. ,

. . . .

DATE :88/02/19 : ,. :p- / ,, : : : :

- - -

. . _ _ _
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U.S. NUCLEAR REGULATORY COMMISSION

Docket No. 40-3453

Atlas Minerals

Divisien of Atlas Corporation

FINAL FINDING OF NO SIGNIFICANT IMPACT REGARDING THE RENEWAL OF SOURCE
AND BYPRODUCT MATERIAL LICENSE SUA-917 FOR OPERATION OF ATLAS MINERALS'
MOAB URANIUM MILL LOCATED IN GRAND COUNTY, UTAH.

AGENCY: U.S. Nuclear Regulatory Commission

ACTION: Notice of Final Finding of No Significant Impact

(1) Proposed Action

The proposed administratita action is to renew Source and
Byproduct Material License SVA-917 authorizing Atlas
Minerals Corporation to continue operation of their Moab
Mill located in Grand County, Utah.

(2) Reasons for Final Finding of No Significant Impact

An Environmental Assessment was prepared by the stcff at
the U.S. Nuclear Regulatory Commission (NRC) and issued by
the Commission's Uranium Recovery Field Office, Region IV.
The Environmental Assessment performed by the Commission's
staff evaluated potential impacts on-site and off-site due
to radiological releases which may occur during the course
of the operation. Documents used in preparing the
assessment included operational data from the licensee's
prior milling activities, the licensee's renewal
application dated May 31, 1984, additional submittals
dated December 17, 1984, January 18, 1985 Jur.e 5, and
December 4, 1986, January 26, 1988, and the Final
Environmental Statement prepared by the Commission staff
dated January 1979. Based on this assessment, the
Commission has determined that no significant impact will
result from the proposed action, and therefore, an
Environmental Impact Statement is not warranted.

,

OFC : : : : : -- : -

..................:......................................:.........................:...........
NAME : : : : : :.

.....:...................................................:............:............:...........
DATE :88/02/19 : : : : : :
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The following statements support the final Finding of No
Significant Impact and sumarize the conclusions resulting
from the environmental assessment.

(a) The ground water monitoring program in effect at the
Moab Mill is sufficient to detect releases ari
thereby minimize any impact on ground water.

(b) Radiological effluents from the proposed operation of
the mill will be minimal and well within the
regulatory limits and will be continuously monitored.

(c) Environmental monitoring is comprehensive enough to
detect any significant impacts due to radiological
releases from the milling operation.

.

(d) Radioactive wastes will be minimal and will be
disposed of in the tailings impoundment which will be
reclaimed in accordance with applicable federal and
state regulations.

In accordance with 10 CFR Part 51.33(a), the Director, Uranium Recovery
Field Office, made the determination to issue a draft Finding of No
Significant Impact. A draft Finding of No Significant Impact was
published (FR 49802) on December 4,1985, and no comments were received.

In accordance with 10 CFR Part 51.33(e), the Director, Uranium Recovery
Field Office, made the determination to issue a final Finding of No
Significant Impact. This finding, together with the Environmental
Assessment setting forth the basis for the finding, and other related
environmental documents are available for public inspection and copying
at the Commission's Uranium Recovery Field Office at 730 Sims Street,
Golden, Colorado, and at the Comission's Public Document Room at 1717 H
Street, N.W., Washington, D.C.

.

a

0FC : : : : : : *-
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NAME : : : : : : :
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Dated at Denver, Colorado, this /C %ay 6f ,{Wm_ , 1988.f
(

FOR THC NUCLEAR REGULAt0RY COP)i1SSION

~

/s/
Harry J. Pettengill, Chief
Licensing Branch 2
Uranium Recovery Field Office
Region IV
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